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Observations, Discussions and Updates
Comment on  observation  24: Fourth observation oF Glauconycteris 

superba From the DemoCratiC republiC oF the Congo

ERICK THORN

1164 St. Patrick Street, Victoria, B.C. V8S4Y4, Canada, e-mail: erikthom@hotmail.com

I was fascinated by the observation and photographs by Guy-
Crispin TUNGALUNA (2012) of his captured black and cream 
bat from D.R. Congo, and having myself seen most of the 
relevant bat type specimens of this pattern felt that I could add 
a little to the discussion.

In my recent “Small Mammals of Uganda’’ I showed skin 
and skull of a recently found similar black and white form from 
Uganda (unfortunately both my illustrations were disastrously 
reduced in size).  Specimens of this from Budongo Forest 
(Uganda) are in Royal Ontario Museum, and Los Angeles 
County Museum of Natural History, also in ROM are specimens 
from southern Cameroun.  These were keyed by Peterson 
and Smith in 1973, and vaguely referred to as “Glauconycteris 
superba” in KINGDON (1974: 300).  However both size and 
pattern seem to set them apart from G. superba superba 
Hayman, 1939 (p. 219) and from G. s. sheila Hayman, 1947 (p. 
547), and in ROM they were classified as G. egeria Thomas, 
1913 (p. 144).  ROM Curator of Mammals and outstanding 
chiropterologist the late Randolph Peterson took his specimens 
to London, and compared them with the somewhat damaged 
alcoholic type specimen of egeria Thomas 1913.

Despite the absence of any whitish spots on the Bibundi 
(Cameroun) type specimen, Peterson was convinced that his 
were conspecific with it.  Budongo egeria  are jet black, with 
white spots, sometimes merged as lines, along the outer edges 
of the dorsum, some with white-rimmed ears; forearms are 38 
mm., skulls 13.0 to 13.1.  Ones from Cameroun were brown 
with white markings.

Another white spotted form is G. alboguttatus J. Allen 1917 (p. 
449), also from D.R. Congo.  Its general color above and below 
is dark brown, and the white marks are restricted to the outer 
edges of the dorsum as in Peterson’s egeria.  The forearm of 
the type specimen is 41.5 mm, and the leading edge of the 
wing is pale, contrasting with the otherwise dark gray-brown of 
the flight membranes.  In 2001 Judith Eger (Curator, ROM) and 
Duane Schlitter (Curator Carnegie Museum) referred Cameroun 
specimens to alboguttatus (which may include the Cameroun 
specimens that Peterson included in egeria).  Together with the 
type specimen and one from Yalosembe (D.R.Congo) these 
authors found forearm lengths from 38.5 to 41.5 mm, skulls 
13.0 to 13.5 greatest length.

It begins to look as if egeria might be the prior name for both 
alboguttatus and the Budongo and Cameroun specimens, with 
considerable variation in size, color, and markings.  To quote 
from “Small Mammals of Uganda” (Thorn and Kerbis Peterhans 
2009: 62):

....”the incisors are more clearly bifid in the Type (of egeria) 
than in the Uganda ones.....  It seems … that color may vary from 
tricolor medium brown to very dark brown or even black, and 
that white spots are also optional (see HAYMAN and JONES, 
1950).  Incisor cusps undoubtedly vary (see KOOPMAN 1971: 
8).  Even forearm seems less reliable than commonly supposed 
(see HAYMAN and HILL 1971: 48, under alboguttatus)”.  

If the above opens a window to possible variation (and only 
future genetic work will be likely to prove each case), consider 
the color pattern variation in well-known hunting dog Lycaon 
pictus and cheetah Acinonyx jubatus.

I believe that Tungaluna’s bat is Glauconycteris superba 
based on color pattern, but that the small forearm may indicate 

a newly fledged young (caught in his net) and/or a slight error 
in the measurement.  The few specimens of G. superba range 
in forearm from 46 to 47.5 mm.  The specimens known in the 
G. egeria/alboguttatus complex, including those reported by 
Hayman and Hill 1971 from Yangambi (D.R.Congo) and Lunde 
et al., 2001, range in forearm from 35 to 41.5.

One brief postscript.  My longtime friend Robert Bateman, 
a celebrated painter of wildlife and an alert naturalist taught 
school in southeastern Nigeria from 1963 to 1965.  One night 
after a siege by army ants, a small bat, “blue black with white 
marks on her back fell from the ceiling.  She had a baby at her 
breast and the two of them were covered with army ants.  I 
used tweezers to break off the heads of the ants and after half 
an hour I freed the bats, although they were in bad shape.  If 
they recovered they would fly away during the night, if they died 
I would add them to a refrigerator full of animals I’d collected for 
various museums.  The next morning they were gone.  A friend 
of mine who was an expert in this field (told me that they were 
probably) Mrs. Cansdale’s bat (G. superba sheila) of which 
there were only two known specimens” (R. Bateman 1988).  
But it might have been in egeria/alboguttatus group.
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Four new horseshoe bats speCies DisCovereD

ENGELA DUVENAGE

Media: Faculty of Science, Stellenbosch University, South Africa

Four new species of horseshoe bats have been discovered in 
East and Southern Africa, after scientists pieced together clues 
such as DNA data and the most intense frequency of sonar 
calls of each of these flying mammals.  

Two of the species have been named in honour of dedicated 
Southern African conservationists – Ms Lientjie Cohen, a 
scientist of the Mpumalanga Tourism and Parks Agency in 
South Africa, and the late Zimbabwean Dr. Reay Smithers, 
author of Southern Africa’s most comprehensive mammal 
anthology. A third species is named after Mount Mabu in honour 
of the largest rainforest in southern Africa – an area under 
severe threat - in which it resided. The fourth new species is 
found in Mozambique.

The discoveries are described in the latest edition of the open 
source journal PLOS ONE and can be downloaded freely from 
http://dx.plos.org/10.1371/journal.pone.0041744. 

The investigation was led by bat experts and evolutionary 
geneticists Prof Peter Taylor of the University of Venda (South 
Africa), Dr Samantha Stoffberg of Stellenbosch University 
(South Africa), Prof Ara Monadjem of the University of Swaziland, 
Dr Corrie Schoeman of the University of KwaZulu-Natal (South 
Africa), Dr Julian Bayliss of the Conservation Science Group at 
the University of Cambridge (United Kingdom) and the Mulanje 
Mountain Conservation Trust in Malawi, and Dr Woody Cotterill 
of Stellenbosch University and the Africa Earth Observatory 
Network (AEON).

The new species are Cohen’s Horseshoe Bat (Rhinolophus 
cohenae), Smithers’ Horseshoe Bat (Rhinolophus smithersi), 
the Mozambican Horseshoe Bat (Rhinolophus mossambicus) 
and the Mount Mabu Horseshoe Bat (Rhinolophus mabuensis). 

It was previously thought that only one type of large 
horseshoe bat, Hildebrandt’s Horseshoe Bat (Rhinolophus 
hildebrandtii), found widespread throughout East Africa and the 
tropical habitats of Zimbabwe and the Mpumalanga province of 
South Africa. 

“We now know that a total of five distinct species of large 
horseshoe bats occur in central and eastern Africa,” says 
lead author Prof Peter Taylor of the University of Venda. “Now 
we also know that Hildebrandt’s Horseshoe Bat, the species 
initially known to science, actually only occurs in East Africa.”

The researchers compared key characteristics of the bats, 
including sonar calls, their skull shape, genitalia, and crucially 
divergence in DNA sequences to diagnose and classify the new 

species. 
The definitive DNA studies were conducted by Dr Samantha 

Stoffberg, a postdoctoral researcher in the Evolutionary 
Genomics Research Group of the Department of Botany and 
Zoology at Stellenbosch University. 

“These bats are textbook examples of cryptic species, 
meaning that they are really very difficult to tell apart just based 
on their looks and morphology,” explains Dr Stoffberg. “DNA 
comparisons have made it possible for us to clearly distinguish 
between these species.” 

Thanks to discoveries made in Zimbabwe in 1980 of so-
called Hildebrandt’s Horseshoe Bats that did not quite fit the bill, 
scientists were first alerted to the fact that further investigation 
was needed. More anomalous populations of Hildebrandt’s 
Horseshoe Bats were discovered elsewhere a decade later, 
notably in Mpumulanga, and then more recently in Mozambique. 

“But solving the puzzle had only just begun,” Dr Woody Cotterill 
of Stellenbosch University remembers their trail of discovery. 

Typical of their family, these yet unnamed horseshoe bats 
exhibited species specific echolocation calls. “Their specific 
calls provided the fortunate first clues in our search,” Dr Cotterill 
says. “We found these differ not only among bats from various 
parts of Africa, but critically of bats found in the same localities.” 

Species specific sonar calls are measured by differences 
in peak echolocation frequency. Frequency differences are 
diagnostic between species. Field workers can measure these 
frequencies with the help of bat detectors to identify these 
cryptic species in the wild.

“Once we started comparing museum specimens from these 
populations, we then noticed statistically significant differences 
in the body size and skull shapes of these bats across the 
region,” says Prof Taylor. Interestingly, here the largest “giant” 
species turn out to be restricted to Afromontane habitat islands 
on mountaintops in Mpumulanga and Mozambique, while the 
smaller “dwarfs” occur at lower altitudes along major river 
valleys. 

The DNA analyses, using a molecular clock, revealed yet 
more surprises. “These species are relatively old and evolved 
in the Pliocene Epoch over the past 5-2 million years,” says Dr 
Cotterill. “We suggest that because of climatic extremes and 
geomorphological changes across eastern Africa, the ancestors 
of these species were isolated on either mountain tops or along 
river valleys.”

© Ara Monadjem© Paddy Ruback, 2004  

Above: The Cohen’s Horseshoe Bat (Rhinolophus cohenae). Above: The Mozambican Horseshoe Bat (Rhinolophus mossambicus)

http://dx.plos.org/10.1371/journal.pone.0041744
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More information about each of the four new species: 

Cohen’s Horseshoe Bat (Rhinolophus cohenae) was 
first discovered by Mpumalanga Tourism and Parks Agency 
scientist Lientjie Cohen in 2004 in the Barberton Mountainlands 
Nature Reserve near Barberton. Cohen is an active member of 
the Gauteng and Northern Regions Bat Interest Group. 

“We are naming this bat species after Ms Cohen to 
acknowledge her significant contribution towards the 
conservation and discovery of new bat species in South Africa, 
and particularly in Mpumalanga,” says Prof Peter Taylor of the 
University of Venda.

Cohen’s Horseshoe Bat (Rhinolophus cohenae) has the 
lowest call peak frequency of the five Rhinolophus species 
under investigation. It has a very wide noseleaf. 

It is believed to only be found in the Mpumalanga province of 
South Africa, for instance in the Sudwala area near Nelspruit. 

“I am not aware of any other bat species being endemic to 
Mpumalanga Province, which would make this species one of 
great conservation importance,” adds Prof Taylor.

Smithers’ Horseshoe Bat (Rhinolophus smithersi) was first 
collected in 2000 by Prof Taylor and Dr Cotterill in northwestern 
Zimbabwe. It has the highest echolocation frequency of all the 
members of this species-complex. 

“So far it seems to be only found in the northwestern regions 
of the Zambezi escarpment in Zimbabwe, and remote areas of 
the Kruger National Park around Pafuri, and the Soutpansberg 
Mountains in Limpopo,” says Dr Woody Cotterill of Stellenbosch 
University.  

Some populations occur in the newly proclaimed Vhembe 
UNESCO Biosphere Reserve.

“We need to study its distribution further to find out if it is more 
widespread across the savannah woodlands of the Limpopo 
and Zambezi valleys, and their escarpments.”

Smithers’ Horseshoe Bat is named after the late Dr Reay 
Smithers, founding director of the National Museums of 
Zimbabwe. The remarkable legacy of his commitment to 
taxonomy and museums is represented in the largest scientific 
collection of mammals in the Southern Hemisphere, in 
Bulawayo’s Natural History Museum. Dr Smithers fostered its 
growth for over three decades.

His most well-known book, The Mammals of the Southern 
African Subregion, was first published in 1983, and was revised 
and reprinted again in 2005.

“He was a prodigious collector and researcher of mammals 
including bats, and the author of important regional texts on 
the mammals of Botswana, Zimbabwe and Mozambique,” says 
Prof Taylor. 

The Mozambican Horseshoe Bat (Rhinolophus 
mossambicus) is a medium-sized species in the complex. It 
appears widespread, recorded in Mozambique and northwest 
Zimbabwe.

“The Mozambican Horseshoe Bat is genetically a very 
distinct species from that of Rhinolophus hildebrantii,” says Dr 
Samantha Stoffberg of Stellenbosch University. “It is probably 
widely distributed throughout Mozambique.”

The Mount Mabu Horseshoe Bat (Rhinolophus mabuensis) 
has so far only been found around Mount Mabu and Mount 
Inago in northern Mozambique, but could possibly also live in 
the nearby Malawi Rift, and Namuli, Chiperone and the Mulanje 
mountains. 

The first museum specimens of this species were collected 
during an assessment of the biodiversity of mountains across 
northern Mozambique above 1500m, which was made possible 
through a British government funded Darwin Initiative award.  
The assessment project is coordinated by Dr Julian Bayliss. 
The area is known as one of Africa’s most poorly explored 
territories.

“We chose this bat’s name to draw attention to the serious 
threat to the unique biodiversity isolated on the montane 
forest islands in northern Mozambique, notably Mount Mabu 
and Mount Inago,” says Dr Julian Bayliss of the Conservation 
Science Group at the University of Cambridge and the 
Mulanje Mountain Conservation Trust in Malawi. “None of 
these landforms lie within formally protected areas, and are 
all undergoing major habitat degradation and destruction from 
human activities such as timber harvesting and agricultural 
practices.” 

A veritable wealth of new, unique species of butterflies, 
snakes, crabs and chameleons have also recently been 
discovered on Mount Mabu, which has also turned out to be the 
largest rainforest in southern Africa.
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BOOKS

Mammals of Africa (Volumes I-VI (Hardback))
Series editors: Jonathan Kingdon, David Happold, Thomas Butynski, Michael Hoffmann,
Meredith Happold and Jan Kalina

Mammals of Africa (MoA) is a series of six volumes which describes, in detail, every 
currently recognized species of African land mammal. This is the first time that such 
extensive coverage has ever been attempted, and the volumes incorporate the very latest 
information and detailed discussion of the morphology, distribution, biology and evolution 
(including reference to fossil and molecular data) of Africa’s mammals. With 1,160 species 
and 16 orders, Africa has the greatest diversity and abundance of mammals in the world. 
The reasons for this and the mechanisms behind their evolution are given special attention 
in the series.

Each volume follows the same format, with detailed profiles of every species and higher taxa. The series includes some 660 colour 
illustrations by Jonathan Kingdon and his many drawings highlight details of morphology and behaviour of the species concerned. 
Diagrams, schematic details and line drawings of skulls and jaws are by Jonathan Kingdon and Meredith Happold. Every species 
also includes a detailed distribution map. Extensive references alert readers to more detailed information.

Volume I: Introductory Chapters and Afrotheria (352 pages)
Volume II: Primates (560 pages)
Volume III: Rodents, Hares and Rabbits (784 pages)
Volume IV: Hedgehogs, Shrews and Bats (800 pages)
Volume V: Carnivores, Pangolins, Equids and Rhinoceroses (560 pages)
Volume VI: Hippopotamuses, Pigs, Deer, Giraffe and Bovids (704 pages)

Preorder and save. Further information and ordering: http://www.bloomsbury.com/uk/mammals-of-africa-9781408122570/

REPORTS

ACR. 2012. African Chiroptera Report 2012. AfricanBats, Pretoria. i-xviii, 1-5902.
The report and associated gis data files can be downloaded free of charge from https://www.africanbats.org.

PUBLISHED PAPERS

ANDREAS, M., REITER, A. N., and BENDA, P., 2012. Prey selection and seasonal diet changes in the 
Western Barbastelle Bat (Barbastella barbastellus). Acta Chiropterologica 14 (1): 81-92. DOI: 
10.3161/150811012X654295.

The objective of the study was to describe the diet composition of western barbastelle bat (Barbastella barbastellus), its seasonal 
changes and main factors determining trophic niche of the species. Barbastelle bat feeds predominantly on moths and has the 
narrowest trophic niche within the entire studied bat community. A comparison of the food supply and the diet composition showed 
selectivity for larger species of moths. An increasing of absolute abundance of preferred larger moths within summer is accompanied 
with narrowing of bat’s trophic niche. This pattern corresponds well with the conclusions of optimal foraging theory. Larger moths 
are preferred even in a period of their low relative abundance within a peak of abundance of smaller species. There are no abrupt 
seasonal changes in the bat’s diet within season, but the narrow pool of available food supply seems to determine the trophic niche 
breadth within low prey diversity periods in early spring and late autumn. The exception is a late autumn period; most probably due 
to a change in food supply are preferred larger moths replaced in the diet by smaller individuals. Most of the moths’ species cease 
to fly and chiefly only smaller moth species are flying and attracted by UV light. Larger moths still occur at studied area at that 
time, but they display minimal flying activities and they are detected using vegetation beating and sweeping. Furthermore, syntopic 
motheating foliage gleaner (Plecotus auritus) still feeds on larger moths at that time. This may indicate that the change in the diet of 
B. barbastellus is a consequence of poor or absent gleaning abilities of this species, which is not able to pick up the prey from the 
surface as P. auritus. Different hunting strategies are probably efficient trophic niche partitioning mechanisms reducing interspecific 
competition between these syntopic moth eating bats.

http://www.bloomsbury.com/uk/mammals-of-africa-9781408122570/
https://www.africanbats.org
http://dx.doi.org/10.3161/150811012X654295
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BAKER, K. S., TODD, S., MARSH, G., FERNANDEZ-LORAS, A., SUU-IRE, R., WOOD, J. L. N., WANG, L. F., MURCIA, 
P. R., and CUNNINGHAM, A. A., 2012. Co-circulation of diverse paramyxoviruses in an urban African fruit 
bat population. The Journal of General Virology 93(4): 850-856. DOI: 10.1099/vir.0.039339-0.

Bats constitute a reservoir of zoonotic infections and some bat paramyxoviruses are capable of cross-species transmission, often with 
fatal consequences. Determining the level of viral diversity in reservoir populations is fundamental to understanding and predicting 
viral emergence. This is particularly relevant for RNA viruses where the adaptive mutations required for cross-species transmission 
can be present in the reservoir host. We report the use of non-invasively collected, pooled, neat urine samples as a robust sample type 
for investigating paramyxoviruses in bat populations. Using consensus PCR assays we have detected a high incidence and genetic 
diversity of novel paramyxoviruses in an urban fruit bat population over a short period of time. This may suggest a similarly unique 
relationship between bats and the members of the family Paramyxoviridae as proposed for some other viral families. Additionally, 
the high rate of bat-human contact at the study site calls for the zoonotic potential of the detected viruses to be investigated further.

BAKWO FILS, E.M., BOL A ANONG, A., TCHUENGUEM FOHOUO, F.-N., 2012. First record of the Giant House 
Bat Scotophilus nigrita (Schreber, 1774) in Cameroon (Mammalia, Chiroptera). Biodiversity Journal 3(1): 
55-58.  http://www.biodiversityjournal.com/pdf/3(1)_55-58.pdf

We report the first record of the Giant House Bat Scotophilus nigrita (Schreber, 1774) (Mammalia, Chiroptera), from Cameroon 
where this species was never documented before. Scotophilus nigrita is one of the biggest species of Microchiropterans. Some 
misidentifications were noted before 1978 with S. dingani (A. Smith, 1833) being identified as S. nigrita.

BALVÍN, O. E., MUNCLINGER, P., KRATOCHVÍL, L., and VILÍ MOVÁ, J., 2012. Mitochondrial DNA and morphology 
show independent evolutionary histories of bedbug Cimex lectularius (Heteroptera: Cimicidae) on bats 
and humans. Parasitology Research 111(1): 457-469. DOI: 10.1007/s00436-012-2862-5

The bedbug, Cimex lectularius, is a well-known human ectoparasite that is reemerging after a long absence of several decades 
in developed countries of North America and Western Europe. Bedbugs’ original hosts were likely bats, and the bedbugs are still 
common in their roosts. Using morphometry and sequences of mitochondrial cytochrome oxidase subunit I and 16S genes, we 
showed that the populations on bats and humans are largely isolated and differ in morphology. The character of the morphological 
difference suggests it to be due to adaptation to different hosts, namely adaptations to different sensory, feeding, and dispersal 
needs. Using the molecular data, we estimated the time of splitting into bat- and human-parasitizing groups using the isolation-
with-migration model. The estimate is surprisingly long ago and seems to predate the expansion of modern human from Africa. The 
gene flow between bat- and human-parasitizing bedbugs is limited and asymmetric with prevailing direction from human-parasitizing 
populations to bat-parasitizing populations. The differentiation of the populations fits the concept of host races and supports the idea 
of sympatric speciation. Furthermore, our findings contradict recently formulated hypotheses suggesting bat roosts as a source of 
bedbug’s resurgence as a human pest. Also, we extend the known host range of the bedbug by two bat species.

BENDA, P., ABI-SAID, M., BARTONIČKA, T., BILGIN, R., FAIZOLAHI, K., LUČAN, R. K., REITER, A. N., SHOHDI, W. 
M., and HORÁČEK, I., 2011. Rousettus aegyptiacus (Pteropodidae) in the Palaearctic: list of records and 
revision of the distribution range*. Vespertilio 15: 3-36. http://www.ceson.org/vespertilio/15/benda2012vesp.
pdf

The populations of Rousettus aegyptiacus inhabiting the Palaearctic part of the species range represent the only offshoot of the family 
Pteropodidae beyond tropics. In this contribution, we revised distribution status of the species in different parts of its Palaearctic 
range, re-examined the literature data and supplemented them with an extensive set of original records obtained in the field during 
the last two decades. Based on that, we compiled a complete list of the records of R. aegyptiacus from the Palaearctic Region, 
covering the range delineated by 12 - 38° N and 26 - 68° E. Two distribution patterns were recognised: (1) a locally continuous range 
in the thermo-Mediterranean zone of S Turkey, W Syria, Lebanon, N Israel, and NW Jordan, (2a) a clearly discontinuous distribution 
in sub-tropical deserts of the Saharo-Sindian zone (S Levant, Egypt incl. Sinai, N Sudan, Arabian Peninsula, S Iran and S Pakistan), 
characterised by more or less isolated patches of distribution in desert oases and smaller areas of relatively humid habitats, and (2b) 
a supposedly continuous linear distribution along the Nile in Egypt, including its extensions in the El Fayum Oasis and Nile Delta. 
These patterns differ from the distribution characteristics of R. aegyptiacus in the sub-Saharan African range, where this fruit bat 
is reported to inhabit countinuous belts of rather open habitats stretching over large parts of the continent. Detailed data from the 
Dakhla Oasis (less than 1,000 km2) in the Western Desert of Egypt illustrate flexibility in roosting and foraging requirements of the 
species and its considerable capacity for long-term survival in small (2,000 - 3,000 inds.) and rather isolated populations.

BENDA, P., REITER, A. N., and UHRIN, M., 2011. First record of Nycteris macrotis in Mauritania (Chiroptera: 
Nycteridae). Lynx (Praha) 42: 267-270. http://www.nm.cz/publikace/archiv-en.php?id=11&rok=42&f_=Show

An adult male of Nycteris macrotis was netted at Kaédi, southern Mauritania (16° 09’ N, 13° 31’ W), on 13 October 2010. It represents 
the first record of this species in Mauritania.

BERGMANS, W., 2011. An annotated list of mammal type specimens in the collections of the former Zoological 
Museum of the University of Amsterdam (1890-2010). Zoologische Mededelingen 85(12): 835-848. http://
dpc.uba.uva.nl/cgi/t/text/get-pdf?c=zoomed;idno=8504a12

Mammal type specimens in the former Zoological Museum in Amsterdam, The Netherlands, are listed and, where necessary and 
possible, annotated. The collection held 123 type specimens including 10 holotypes, 91 paratypes, 2 lectotypes, and 20 paralectotypes, 
together representing 6 orders, 15 families, 22 genera, and 26 species and subspecies.

http://dx.doi.org/10.1099/vir.0.039339-0
http://www.biodiversityjournal.com/pdf
_55-58.pdf
http://dx.doi.org/10.1007/s00436-012-2862-5
http://www.ceson.org/vespertilio/15/benda2012vesp.pdf
http://www.ceson.org/vespertilio/15/benda2012vesp.pdf
http://www.nm.cz/publikace/archiv-en.php?id=11&rok=42&f_=Show
http://dpc.uba.uva.nl/cgi/t/text/get
http://dpc.uba.uva.nl/cgi/t/text/get
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COERTSE, J., NEL, L. H., SABETA, C. T., WEYER, J., GROBLER, A., WALTERS, J., and MARKOTTER, W., 
2011. A case study of rabies diagnosis from formalin-fixed brain material. Journal of the South African 
Veterinary Association 82(4): 250-253. http://repository.up.ac.za/bitstream/handle/2263/18245/Coertse_
Case%282011%29.pdf?sequence=1

Rabies is caused by several Lyssavirus species, a group of negative sense RNA viruses. Although rabies is preventable, it is often 
neglected particularly in developing countries in the face of many competing public and veterinary health priorities. Epidemiological 
information based on laboratory-based surveillance data is critical to adequately strategise control and prevention plans. In this 
regard the fluorescent antibody test for rabies virus antigen in brain tissues is still considered the basic requirement for laboratory 
confirmation of animal cases. Occasionally brain tissues from suspected rabid animals are still submitted in formalin, although this 
has been discouraged for a number of years. Immunohistochemical testing or a modified fluorescent antibody technique can be 
performed on such samples. However, this method is cumbersome and cannot distinguish between different Lyssavirus species. 
Owing to RNA degradation in formalin-fixed tissues, conventional RT-PCR methodologies have also been proven to be unreliable. 
This report is concerned with a rabies case in a domestic dog from an area in South Africa where rabies is not common. Typing of 
the virus involved was therefore important, but the only available sample was submitted as a formalin-fixed specimen. A real-time RT-
PCR method was therefore applied and it was possible to confirm rabies and obtain phylogenetic information that indicated a close 
relationship between this virus and the canid rabies virus variants from another province (KwaZulu-Natal) in South Africa.

COLEMAN, J. C., and DOWNS, C. T., 2012. The sweet side of life: nectar sugar type and concentration preference 
in Wahlberg’s epauletted fruit bat. Comparative Biochemistry and Physiology. Part A 162(4): 431-436. DOI: 
10.1016/j.cbpa.2012.04.024

Whether nectarivores or frugivores place selective pressure on the plants they feed on, in terms of nectar or fruit traits, is much 
debated. Globally sugar preferences, concentration preference and digestive ability of avian nectarivores have been extensively 
researched. In contrast, relatively little is known about mammalian nectarivores or frugivores in terms of these, particularly Old World 
species. Consequently effect of sugar type and concentration on food preference in Wahlberg’s epauletted fruit bat Epomophorus 
wahlbergi was investigated. Pair-wise choice tests were conducted using equicaloric hexose and sucrose solutions at five different 
concentrations (5%-25%). It was expected that they would prefer hexose sugars as these are dominant in available indigenous fruits. 
However, bats preferred hexoses only when offered dilute (5%) concentrations. From 10% to 25% they showed a decrease in volume 
intake. Their body mass was generally higher and similar after feeding during the night with the exception of 5% concentration where 
the mean body mass decreased. When E. wahlbergi were offered a range of sucrose or hexose solutions (10%-25%) respectively, 
they showed no concentration preference in terms of total volume consumed, nor energy intake. These findings suggest that these fruit 
bats do not appear to act as a selective pressure on sugar composition in Old World fruit. In fruit bats with high energy requirements, 
dietary flexibility may be an advantage when faced with seasonal and unpredictable fruit availability.

DREXLER, J. F., CORMAN, V. M., MÜLLER, M. A., MAGANGA, G. D., VALLO, P., BINGER, T., GLOZA-RAUSCH, F., 
RASCHE, A., YORDANOV, S., SEEBENS, A., OPPONG, S., SARKODIE, Y. A., PONGOMBO, C., LUKASHEV, 
A. N., SCHMIDT-CHANASIT, J., STÖCKER, A., CARNEIRO, A. J. B., ERBAR, S., MAISNER, A., FRONHOFFS, 
F., BUETTNER, R., KALKO, E. K. V., KRUPPA, T., FRANKE, C. R., KALLIES, R., YANDOKO, E. R. N., 
HERRLER, G., REUSKEN, C., HASSANIN, A., KRÜGER, D. H., MATTHEE, S., ULRICH, R. G., LEROY, E. M., 
and DROSTEN, C., 2012. Bats host major mammalian paramyxoviruses. Nature Communications  3(796): 
1-12. DOI: 10.1038/ncomms1796

The large virus family Paramyxoviridae includes some of the most significant human and livestock viruses, such as measles-, 
distemper-, mumps-, parainfluenza-, Newcastle disease-, respiratory syncytial virus and metapneumoviruses. Here we identify an 
estimated 66 new paramyxoviruses in a worldwide sample of 119 bat and rodent species (9,278 individuals). Major discoveries 
include evidence of an origin of Hendra- and Nipah virus in Africa, identification of a bat virus conspecific with the human mumps 
virus, detection of close relatives of respiratory syncytial virus, mouse pneumonia- and canine distemper virus in bats, as well as direct 
evidence of Sendai virus in rodents. Phylogenetic reconstruction of host associations suggests a predominance of host switches from 
bats to other mammals and birds. Hypothesis tests in a maximum likelihood framework permit the phylogenetic placement of bats 
as tentative hosts at ancestral nodes to both the major Paramyxoviridae subfamilies (Paramyxovirinae and Pneumovirinae). Future 
attempts to predict the emergence of novel paramyxoviruses in humans and livestock will have to rely fundamentally on these data.

DREXLER, J. F., SEELEN, A., CORMAN, V. M., FUMIE TATENO, A., COTTONTAIL, V., MELIM ZERBINATI, R., 
GLOZA-RAUSCH, F., KLOSE, S. M., ADU-SARKODIE, Y., OPPONG, S. K., KALKO, E. K. V., OSTERMAN, A., 
RASCHE, A., ADAM, A., MÜLLER, M., ULRICH, R. G., LEROY, E. M., LUKASHEV, A. N., and DROSTEN, C., 
2012. Bats worldwide carry hepatitis E virus-related viruses that form a putative novel genus within the 
family Hepeviridae. Journal of Virology 86(17): 9134-9147. DOI: 10.1128/JVI.00800-12.

Hepatitis E virus (HEV) is one of the most common causes of acute hepatitis in tropical and temperate climates. Tropical genotypes 
1 and 2 are associated with food-borne and waterborne transmission. Zoonotic reservoirs (mainly pigs, wild boar, and deer) are 
considered for genotypes 3 and 4, which exist in temperate climates. In view of the association of several zoonotic viruses with bats, 
we analyzed 3,869 bat specimens from 85 different species and from five continents for hepevirus RNA. HEVs were detected in 
African, Central American, and European bats, forming a novel phylogenetic clade in the family Hepeviridae. Bat hepeviruses were 
highly diversified and comparable to human HEV in sequence variation. No evidence for the transmission of bat hepeviruses to 
humans was found in over 90,000 human blood donations and individual patient sera. Full-genome analysis of one representative 
virus confirmed formal classification within the family Hepeviridae. Sequence- and distance-based taxonomic evaluations suggested 
that bat hepeviruses constitute a distinct genus within the family Hepeviridae and that at least three other genera comprising human, 
rodent, and avian hepeviruses can be designated. This may imply that hepeviruses invaded mammalian hosts nonrecently and 
underwent speciation according to their host restrictions. Human HEV-related viruses in farmed and peridomestic animals might 

http://repository.up.ac.za/bitstream/handle/2263/18245/Coertse_Case
http://repository.up.ac.za/bitstream/handle/2263/18245/Coertse_Case
29.pdf
http://dx.doi.org/10.1016/j.cbpa.2012.04.024
http://dx.doi.org/10.1038/ncomms1796
http://dx.doi.org/10.1128/JVI.00800-12
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represent secondary acquisitions of human viruses, rather than animal precursors causally involved in the evolution of human HEV.

FOSTER, M. N., BROOKS, T. M., CUTTELOD, A., SILVA, N. D., FISHPOOL, L. D. C., RADFORD, E. A., and WOODLEY, 
S., 2012. The identification of sites of biodiversity conservation significance: progress with the application 
of a global standard. Journal of Threatened Taxa 4(8): 2733-2744.  http://threatenedtaxa.org/

As a global community, we have a responsibility to ensure the long-term future of our natural heritage. As part of this, it is incumbent upon 
us to do all that we can to reverse the current trend of biodiversity loss, using all available tools at our disposal. One effective mean is 
safeguarding of those sites that are highest global priority for the conservation of biodiversity, whether through formal protected areas, 
community managed reserves, multiple-use areas, or other means. This special issue of the Journal of Threatened Taxa examines 
the application of the Key Biodiversity Area (KBA) approach to identifying such sites. Given the global mandate expressed through 
policy instruments such as the Convention on Biological Diversity (CBD), the KBA approach can help countries meet obligations in an 
efficient and transparent manner. KBA methodology follows the well-established general principles of vulnerability and irreplaceability, 
and while it aims to be a globally standardized approach, it recognizes the fundamental need for the process to be led at local and 
national levels. In this series of papers the application of the KBA approach is explored in seven countries or regions: the Caribbean, 
Indo-Burma, Japan, Macedonia, Mediterranean Algeria, the Philippines and the Upper Guinea region of West Africa. This introductory 
article synthesizes some of the common main findings and provides a comparison of key summary statistics.

GEMBU, T., BAPEAMONI, A., KASWERA, K., UPOKI, A., and DUDU, A., 2012. Wild fauna management in D. 
R. Congo: Bats, birds and elephant shrews in Yoko Forest Reserve. 111-117pp. In GELDENHUYS, C. J., 
HAM, C., and HAM, H. (Eds).  Sustainable forest management in Africa: Some solutions to natural forest 
management problems in Africa. Proceedings of the Sustainable Forest Management in Africa Symposium. 
Stellenbosch.  Download link

Bats, elephant shrew and birds are considered important in the maintenance of the forest and therefore should form part of the 
management planning actions in lowland forests. This study used mist-nets to capture bats and birds and traditional traps to capture 
elephant shrew in primary forest, secondary forest, fallow land and cultivated land in the Yoko Forest Reserve (00°16’40.2’’ N; 
25°18’90.6’’E; 435 m) near Kisangani in the Democratic Republic of Congo. A total of 213 bats, 59 elephant shrew (Petrodromus 
tetradactylus) and 76 birds were captured. The bats belong to 2 orders (Megachiroptera and Microchiroptera), 5 families and 16 
species with Epomops franqueti the most abundant species (49.3%), followed by Megaloglossus woermanni (17.4%), Rousettus 
aegyptiacus (10.8%) and Myonycteris torquata (8.0%). Yoko forest presents an important diversity (H=2.47) and a high probability 
to capture different species (D=0.71). Fallow land has a high species diversity (12 of the 16 species, with 112 of the 213 individuals 
captured in the study). Elephant shrew prefers old fallow land as habitat. The preliminary results show that the birds observed or 
captured include the Blue blackbird (Lamprotornis splendidus), Hornbills (Bycanistes sp), Pigeons (Treron australis, Streptopelia 
smitorquata, Turtur afer) and bulbuls (Andropardus sp). The majority of forest birds observed eat the fruit and/or seed of vegetable 
food, but also of several tree species. The bats, birds and elephant shrew form an integral part of the main functional components of 
these forests and contribute to the forest ecological processes and balances.

GEORGIAKAKIS, P., and RUSSO, D., 2012. The distinctive structure of social calls by Hanák’s Dwarf Bat 
Pipistrellus hanaki. Acta Chiropterologica 14(1): 167-174. DOI: 10.3161/150811012X654385.

The analysis of social calls emitted by bats in the Pipistrellus genus has played an important role in assessing cryptic diversity and 
in investigating reproductive strategies and foraging ecology of these vespertilionids. Our study deals with social call structure of a 
recently discovered species, Pipistrellus hanaki. Because it shares a common ancestor with P. pygmaeus, we hypothesized that 
as in the other species from this group social call structure in P. hanaki retains the basic design observed in other bats from the 
same genus. We also hypothesized that as in other pipistrelles such calls fulfill context-dependent functions, being used by both 
foraging and mating bats for different purposes. However, we found that these calls have a structure rather different from that seen 
in most pipistrelles. Two different types of multi-harmonic, broad-band and long-duration social calls were identified, with distinctive 
temporal structures. Single component, frequency modulated-quasi constant frequency (FM-QCF) calls were emitted during summer 
at foraging sites where feeding buzzes were regularly produced. In autumn, when feeding buzz rates decreased and males caught 
at recording sites had prominent testes, a second type of single or multi-component calls with a fluctuating frequency over time was 
more frequent. Unlike the typical multi-component social calls recorded in several Pipistrellus species, our results suggest that social 
calls used by foraging or mating P. hanaki have markedly different structures. Because social calls of bats are species-specific and 
may function in reproductive isolation, we hypothesize that differentiation of social calls in P. hanaki has been associated with the 
divergence of this species from P. pygmaeus.

HAYMAN, D. T. S., YU, M., CRAMERI, G., WANG, L. F., SUU-IRE, R., WOOD, J. L. N., and CUNNINGHAM, A., 2012. 
Ebola virus antibodies in fruit bats, Ghana, West Africa. Emerging Infectious Diseases 18(7): 1207-1209. 
DOI: 10.3201/eid1807.111654.

HAYMAN, D. T. S., MCCREA, R., RESTIF, O., SUU-IRE, R., FOOKS, A. R., WOOD, J. L. N., CUNNINGHAM, A., and 
ROWCLIFFE, J. M., 2012. Demography of straw-colored fruit bats in Ghana. Journal of Mammalogy 93(5): 
1393-1404. DOI: 10.1644/11-MAMM-A-270.1.

Eidolon helvum is widely distributed across sub-Saharan Africa where it forms large, dense colonies. The species is migratory and 
satellite telemetry studies have demonstrated that individuals can migrate over 2,500 km. It is a common source of bush meat in West 
Africa and evidence of infection with potentially zoonotic viruses has been found in West African colonies. The species, therefore, is 
of interest to both ecologists and those interested in public health. Despite this, demographic parameters of the species are unknown. 
We focused our study primarily on a colony of up to 1,000,000 bats that roost in trees in Accra, Ghana to obtain estimates of birth rate 

http://threatenedtaxa.org
http://http://www.google.be/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&ved=0CDEQFjAA&url=http%3A%2F%2Fscholar.sun.ac.za%2Fbitstream%2Fhandle%2F10019.1%2F17385%2Fgeldenhuys_sustainable_2008.pdf%3Fsequence%3D1&ei=JtuxUJCnGqiN0AW3loHQDA&usg=AFQjCNEWW_cAed-904WFZXKTfLtyzFH4jA&sig2=xYsLLF8L0WbMV6P2egUQag
http://dx.doi.org/10.3161/150811012X654385
http://dx.doi.org/10.3201/eid1807.111654
http://dx.doi.org/10.1644/11-MAMM-A-270.1
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and survival probability. Aging of bats by examination of tooth cementum annuli allowed use of life tables to indicate an annual survival 
probability for juveniles of 0.43 (95 % confidence interval [CI] 0.16 - 0.77) and for adults of 0.83 (95 % CI 0.73 - 0.93). Additionally, an 
annual adult survival probability of 0.63 (95 % CI 0.27 - 0.88) was estimated by following 98 radiocollared bats over a year; capture-
recapture data were analyzed using multistate models to address the confounding factor of emigration. True survival probabilities 
may be in between the 2 estimates, because permanent emigration may lead to underestimation in the capture - recapture study, and 
population decline may lead to overestimation in the life table analysis. Birth rates (0.96 young per female per year, 95 % CI 0.92 - 
0.98) and colony size changes were also estimated. Estimation of these key parameters will allow future analyses of both infection 
dynamics within, and harvest sustainability of, E. helvum populations.

JORDAAN, L. A., JOHNSON, S. D., and DOWNS, C. T., 2011. Wahlberg’s epauletted fruit bat (Epomophorus 
wahlbergi) as a potential dispersal agent for fleshy-fruited invasive alien plants: effects of handling 
behaviour on seed germination. Biological Invasions 14(5): 959-968. DOI: 10.1007/s10530-011-0131-7.

The spread of invasive alien plants into natural habitats is of growing global concern. Several studies have investigated the role that 
avian frugivores play in the dispersal of these seeds and their effects on germination success. Fruit bats have however received little 
attention as important dispersal agents of invasive alien plants, despite their recognized role as long distance dispersal agents of 
various native flora. We investigated whether Wahlberg’s epauletted fruit bats, Epomophorus wahlbergi, would positively influence the 
germination of seeds of invasive alien plants. These fruit bats were fed fruits of four invasive alien plant species—Psidium guajava, 
Melia azedarach, Eriobotrya japonica, and Morus alba. Epomophorus wahlbergi were able to process more fruit per gram body 
mass than birds have been observed to do. Spat and de-pulped control seeds had similar germination success and germinated at 
approximately the same time for most species. While seeds retained in whole fruit had significantly less germination success than spat 
seeds for all species, except M. azedarach, they mostly germinated at approximately the same time. Epomophorus wahlbergi can 
swallow small seeds (<2 mm), while seeds larger than this are generally spat out. Large fruit are usually carried away to feeding roosts 
where seeds are dropped, thereby dispersing seeds and fruits which are too large for some bird species to ingest. Epomophorus 
wahlbergi should not be underestimated as dispersers of these invasive alien plants as they consume proportionally large amounts 
(0.62 ± 0.09 to 0.99 ± 0.11 g.g-1 body mass) of fruit, except for M. azedarach, and positively affect their seed germination rates.

JORDAN, I., MUNSTER, V. J., and SANDIG, V., 2012. Authentication of the R06E fruit bat cell line. Viruses  4(5): 
889-900. DOI: 10.3390/v4050889.

Fruit bats and insectivorous bats are believed to provide a natural reservoir for a wide variety of infectious diseases. Several 
lines of evidence, including the successful isolation of infectious viruses, indicate that Marburg virus and Ravn virus have found a 
major reservoir in colonies of the Egyptian rousette (Rousettus aegyptiacus). To facilitate molecular studies on virus-reservoir host 
interactions and isolation of viruses from environmental samples, we established cell lines from primary cells of this animal. The cell 
lines were given to several laboratories until we realized that a contamination with Vero cells in one of the cultures had occurred. Here 
we describe a general diagnostic procedure for identification of cross-species contamination with the focus on Vero and Rousettus 
cell lines, and summarize newly discovered properties of the cell lines that may pertain to pathogen discovery.

KOUAME, O. M. L., JENGRE, N., KOBELE, M., KNOX, D., AHON, D. B., GBONDO, J., GAMYS, J., EGNANKOU, W., 
SIAFFA, D., OKONI-WILLIAMS, A., and SALIOU, M., 2012. Key Biodiversity Areas identification in the Upper 
Guinea forest biodiversity hotspot. Journal of Threatened Taxa 4(8): 2745-2752. http://threatenedtaxa.org/

Priority-setting approaches and tools are commons ways to support the rapid extinction of species and their habitats and the effective 
allocation of resources for their conservation. The Key Biodiversity Area (KBA) approach is a method for the identification of fine-scale 
priority areas for conservation. This process led bottom-up has been used in the Upper Guinea Forest Ecosystem of West Africa 
where human-induced changes have increased the extinction risk of several endemic and threatened species. The irreplaceability 
and vulnerability criteria commonly used in conservation planning have been used to identify key biodiversity areas in Ghana, Cote 
d’Ivoire, Liberia, Guinea and Sierra Leone. Point locality data were compiled from scientific reports, papers published in scientific 
journals and museum records. The delineation was conducted following a series of decision rules. In most cases existing IBA polygons 
and protected areas boundaries were used. For the new sites, temporary boundaries have been drawn and will be confirmed with 
land-use data. Preliminary KBA data were reviewed by specialists during formal workshops. One hundred and fifty four KBA have 
been identified in the five countries with 202 globally threatened species. Currently 63% of the KBA are protected. Two AZE sites still 
exist in the region. This assessment is a first step and is driven from the best available data at the time. There is a need to refine it 
with recent biodiversity surveys to assist decision-makers in achieving their conservation management goals.

LASSEN, K. M., RÆBILD, A., HANSEN, H., BRØDSGAARD, C. J., and ERIKSEN, E. N., 2011. Bats and bees are 
pollinating Parkia biglobosa in The Gambia. Agroforestry Systems 85(3): 465-475. DOI: 10.1007/s10457-
011-9409-0.

A pollination experiment was conducted with Parkia biglobosa (Fabaceae) in The Gambia. P. biglobosa is integrated in the farming 
systems and produces fruit pulp and seeds used in cooking. The species is bat-pollinated, and in areas with few bats the main 
pollinators are assumed to be honey bees. A higher rate of effective pollination will in many instances increase fruit production, and 
the aim of this study was to investigate pollination efficiency of different pollinators. Access of flower visiting animals to flowers was 
controlled by nets with differently sized mesh, using five trees as replicates. The pollinators’ identity, efficiency, and relative effect 
were determined. Bats, honey bees, and stingless bees were able to pollinate the species. Bat-visited capitula produced more 
pods, but not significantly more than honey bees. Honey bees were more efficient than stingless bees, resulting in significantly less 
aborted seeds. The treatment which excluded all flower visitors developed no mature pods, indicating that P. biglobosa was not 
autonomous autogamous, apomictic, or parthenocarpic, while the treatment with confined honey bees showed that geitonogamy 
is possible. Sugar content of fruit pulp was analysed and a positive correlation between number of seeds per pod and the sugar 
content was found. Improved pollination success may thus result in sweeter fruits. We conclude it is important to strive against a 
pollinator-friendly environment in order to attract bats and bees. Furthermore, we suggest beekeeping in the vicinity of P. biglobosa 
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as a way to increase yield.

LEROY, E., and GONZALEZ, J. P., 2012. Filovirus research in Gabon and Equatorial Africa: The experience of a 
research center in the heart of Africa. Viruses 4(9): 1592-1604. DOI: 10.3390/v4091592.

Health research programs targeting the population of Gabon and Equatorial Africa at the International Center for Medical Research 
in Franceville (CIRMF), Gabon, have evolved during the years since its inception in 1979 in accordance with emerging diseases. 
Since the reemergence of Ebola virus in Central Africa, the CIRMF “Emerging Viral Disease Unit” developed diagnostic tools and 
epidemiologic strategies and transfers of such technology to support the response of the National Public Health System and the World 
Health Organization to epidemics of Ebola virus disease. The Unit carries out a unique investigation program on the natural history 
of the filoviruses, emergence of epidemics, and Ebola virus pathogenesis. In addition, academic training is provided at all levels to 
regional and international students covering emerging conditions (host factors, molecular biology, genetics) that favor the spread of 
viral diseases.

LIMA, L., DA SILVA, F. V. M., NEVES, L., ATTIAS, M., TAKATA, C. S. A., CAMPANER, M., DE DE SOUZA, W., HAMILTON, 
P. B., and TEIXEIRA, M. M. G., 2012. Evolutionary insights from bat Trypanosomes: morphological, 
developmental and phylogenetic evidence of a new species, Trypanosoma (Schizotrypanum) erneyi sp. 
nov., in African bats closely related to Trypanosoma (Schizotrypanum) cruzi and allied species. Protist 
163(6): 856-872. DOI: 10.1016/j.protis.2011.12.003.

Parasites of the genus Trypanosoma are common in bats and those of the subgenus Schizotrypanum are restricted to bats throughout 
the world, with the exception of Trypanosoma (Schizotrypanum) cruzi that also infects other mammals and is restricted to the American 
Continent. We have characterized trypanosome isolates from Molossidae bats captured in Mozambique, Africa. Morphology and 
behaviour in culture, supported by phylogenetic inferences using SSU (small subunit) rRNA, gGAPDH (glycosomal glyceraldehyde 
3-phosphate dehydrogenase) and Cyt b (cytochrome b) genes, allowed to classify the isolates as a new Schizotrypanum species 
named Trypanosoma (Schizotrypanum) erneyi sp. nov. This is the first report of a Schizotrypanum species from African bats cultured, 
characterized morphologically and biologically, and positioned in phylogenetic trees. The unprecedented finding of a new species 
of the subgenus Schizotrypanum from Africa that is closest related to the America-restricted Trypanosoma (Schizotrypanum) cruzi 
marinkellei and T. cruzi provides new insights into the origin and evolutionary history of T. cruzi and closely related bat trypanosomes. 
Altogether, data from our study support the hypothesis of an ancestor trypanosome parasite of bats evolving to infect other mammals, 
even humans, and adapted to transmission by triatomine bugs in the evolutionary history of T. cruzi in the New World.

MUÑOZ-GARCIA, A., BEN-HAMO, M., PINSHOW, B., WILLIAMS, J. B., and KORINE, C., 2012. The relationship 
between cutaneous water loss and thermoregulatory state in Kuhl’s Pipistrelle Pipistrellus kuhlii, a 
Vespertillionid bat. Physiological and Biochemical Zoology 85(5): 516-525. DOI: 10.1086/666989.

Total evaporative water loss is the sum of respiratory water loss (RWL) and cutaneous water loss (CWL) and constitutes the 
main avenue of water loss in bats. Because bats fly and have large surface-to-volume ratios, they potentially have high rates of 
RWL and CWL. Most species of small insectivorous bats have the ability to reduce their body temperature (T(b)) at rest, which 
substantially reduces energy expenditure and water loss. We hypothesized that bats reduce evaporative water loss during bouts of 
deep hypothermia (torpor) by decreasing RWL and CWL. We measured T(b), RWL, CWL, and resting metabolic rate (RMR) in Kuhl’s 
pipistrelle Pipistrellus kuhlii, a small insectivorous bat. In support of our hypothesis, we found that RWL decreased with decreasing 
RMR. We found that CWL was lower in torpid individuals than in normothermic bats; however, bats in deep torpor had similar or 
higher CWL than bats in shallow torpor, suggesting that they exert a less effective physiological control over CWL when in deep torpor. 
Because insectivorous bats spend most of their lives in torpor or hibernation, the regulation of CWL in different heterothermic states 
has relevant ecological and evolutionary consequences.

NERY, M. F., GONZÁLEZ, D. M. J., HOFFMANN, F. G., and OPAZO, J. C., 2012. Resolution of the laurasiatherian 
phylogeny: evidence from genomic data. Molecular Phylogenetics and Evolution 64(3): 685-689. DOI: 
10.1016/j.ympev.2012.04.012.

Despite great progress over the past decade, some portions of the mammalian tree of life remain unresolved. In particular, relationships 
among the different orders included within the supraordinal group Laurasiatheria have been proven difficult to determine, and 
have received poor support in the vast majority of phylogenomic studies of mammalian systematics. We estimated interordinal 
relationships within Laurasiatheria using sequence data from 3733 protein-coding genes. Our study included data from 11 placental 
mammals, corresponding to five of the six orders of Laurasiatheria, plus five outgroup species. Ingroup and outgroup species were 
chosen to maximize the number single-copy ortholog genes for which sequence data was available for all species in our study. 
Phylogenetic analyses of the concatenated dataset using maximum likelihood and Bayesian methods resulted on an identical and 
well supported topology in all alignment strategies compared. Our analyses provide high support for the sister relationship between 
Chiroptera and Cetartiodactyla and also provide support for placing Perissodactyla as sister to Carnivora. We obtained maximal 
estimates of bootstrap support (100%) and posterior probability (1.00) for all nodes within Laurasiatheria. Our study provides a 
further demonstration of the utility of very large and conserved genomic dataset to clarify our understanding of the evolutionary 
relationships among mammals.

NKOGHE, D., LEROY, E. M., TOUNG-MVE, M., and GONZALEZ, J. P., 2012. Cutaneous manifestations of filovirus 
infections. International Journal of Dermatology 51(9): 1037-1043. DOI: 10.1111/j.1365-4632.2011.05379.x.

Ebolavirus and Marburgvirus, two filoviruses belonging to the Filoviridae family, are among the most virulent pathogens for humans 
and non-human primates, causing outbreaks of fulminant hemorrhagic fever (HF) in Central African countries with case fatality 
rates of up to 90%. Fruit bats are the likely reservoir, and human infection occurs through contact with bats or infected large-
animal carcasses or by person-to-person contact (through body fluids, medical care, and burial practices). Schematically, clinical 
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manifestations occur in three successive phases and include general, gastrointestinal, and mucocutaneous disorders. Death 
usually results from hemorrhagic complications. Cutaneous manifestations rarely make a major contribution to disease severity 
but can assist with the diagnosis. Rash, the main cutaneous disorder, is nonspecific and cannot guide the differential diagnosis. 
Immunohistochemical examination of skin biopsy or necropsy specimens can confirm the diagnosis.

NOER, C. L., DABELSTEEN, T., BOHMANN, K., and MONADJEM, A., 2012. Molossid bats in an African agro-
ecosystem select sugarcane fields as foraging habitat. African Zoology 47(1): 1-11. DOI: 10.3377/004.047.0120

Two coexisting species of African molossids, the little free-tailed bat, Chaerephon pumilus, and the Angolan free-tailed bat, Mops 
condylurus, were studied in the lowveld of Swaziland. Nine C. pumilus and five M. condylurus, all non-lactating females, were 
radio-tracked in order to investigate their habitat utilization. The results confirmed that both of these species selected to forage over 
sugarcane fields instead of over the other habitats available in the area: savanna, riparian forest and urban areas. Foraging ranges 
were relatively large with C. pumilus travelling on average a maximum of 4.2 km from the roost and M. condylurus covering 4.8 km. 
The mean activity areas ranged from 976 ha (minimum convex polygon) to 1319 ha (95% kernel) for C. pumilus and from 1190 ha 
(MCP) to 1437 ha (95% kernel) for M. condylurus. Interspecific differences in the mean activity area or maximum distance travelled 
were not found. The results of this study suggest that these species have a potential role as pest-controlling agents over sugarcane 
fields.

OLIVE, M. M., GOODMAN, S. M., and REYNES, J. M., 2012. The role of wild mammals in the maintenance of Rift 
Valley fever virus. Journal of Wildlife Diseases 48(2): 241-266.

Rift Valley fever virus (RVFV) is a zoonotic arbovirus affecting primarily domestic ruminants and humans. Numerous vector species 
are known or implicated in the transmission of RVFV. The role of mammals in the maintenance of RVFV, and the existence of a wild 
mammal reservoir in the epidemiologic cycle of RVFV, remain largely unknown. Our objective is to pre- sent a detailed review of 
studies undertaken on RVFV, often associated with wild mammals, with the aim of focusing future research on potential reservoirs 
of the virus. Natural and experimental infections related to RVFV in several mammalian orders, including Artiodactyla, Chiroptera, 
Rodentia, Primata (nonhuman), Perissodactyla, Carnivora, Proboscidea, Erinaceomorpha, and Lagomorpha, are reviewed; the first 
four orders have received the greatest attention. The possible role of wild ruminants, especially African buffalo (Syncerus caffer), is 
also discussed. Conflicting results have been published concerning rodents but, based on the literature, the likely candidate species 
include the African genera Arvicanthis and Micaelamys and the widely introduced roof rat (Rattus rattus). Members of the orders 
Chiroptera and Rodentia should receive greater attention associated with new research programs. For the other orders mentioned 
above, few data are available. We are unaware of any investigation concerning the orders Afrosoricida and Soricomorpha, which 
are represented in the geographic area of RVFV and can be abundant. As a first step to resolve the question of wild mammals as a 
reservoir of RVFV, serologic and virologic surveys should be promoted during epizootic periods to document infected wild animals 
and, in the case of positive results, extended to interepidemic periods to explore the role of wild animals as possible reservoirs.

OSSA, G., KRAMER-SCHADT, S., PEEL, A. J., SCHARF, A. K., and VOIGT, C. C., 2012. The movement ecology 
of the Straw-Colored Fruit Bat, Eidolon helvum, in Sub-Saharan Africa assessed by stable isotope ratios. 
PloS one 7(9): e45729. DOI: 10.1371/journal.pone.0045729.

Flying foxes (Pteropodidae) are key seed dispersers on the African continent, yet their migratory behavior is largely unknown. 
Here, we studied the movement ecology of the straw-colored fruit bat, Eidolon helvum, and other fruit bats by analyzing stable 
isotope ratios in fur collected from museum specimens. In a triple-isotope approach based on samples of two ecologically similar 
non-migratory pteropodids, we first confirmed that a stable isotope approach is capable of delineating between geographically 
distinct locations in Sub-Saharan Africa. A discriminant function analysis assigned 84% of individuals correctly to their capture site. 
Further, we assessed how well hydrogen stable isotope ratios (δ(2)H) of fur keratin collected from non-migratory species (n = 191 
individuals) records variation in δ(2)H of precipitation water in sub-Saharan Africa. Overall, we found positive, negative and no 
correlations within the six studied species. We then developed a reduced major axis regression equation based on individual data 
of non-migratory species to predict where potentially migratory E. helvum (n = 88) would come from based on their keratin δ(2)H. 
Across non-migratory species, δ(2)H of keratin and local water correlated positively. Based on the isoscape origin model, 22% of 
E. helvum were migratory, i.e. individuals had migrated over at least 250 km prior to their capture. Migratory individuals came from 
locations at a median distance of about 860 km from the collection site, four even from distances of at least 2,000 km. Ground-
truthing of our isoscape origin model based on keratin δ(2)H of extant E. helvum (n = 76) supported a high predictive power of 
assigning the provenance of African flying foxes. Our study highlights that stable isotope ratios can be used to explain the migratory 
behavior of flying foxes, even on the isotopically relatively homogenous African continent, and with material collected by museums 
many decades or more than a century ago.

PAWESKA, J. T., JANSEN VAN VUREN, P., MASUMU, J., LEMAN, P., GROBBELAAR, A., BIRKHEAD, M., CLIFT, 
S., SWANEPOEL, R., and KEMP, A., 2012. Virological and serological findings in Rousettus aegyptiacus 
experimentally inoculated with vero cells-adapted Hogan strain of Marburg virus. PloS one 7(9): e45479. 
DOI: 10.1371/journal.pone.0045479.

The Egyptian fruit bat, Rousettus aegyptiacus, is currently regarded as a potential reservoir host for Marburg virus (MARV). However, 
the modes of transmission, the level of viral replication, tissue tropism and viral shedding pattern remains to be described. Captive-
bred R. aegyptiacus, including adult males, females and pups were exposed to MARV by different inoculation routes. Blood, tissues, 
feces and urine from 9 bats inoculated by combination of nasal and oral routes were all negative for the virus and ELISA IgG 
antibody could not be demonstrated for up to 21 days post inoculation (p.i.). In 21 bats inoculated by a combination of intraperitoneal/
subcutaneous route, viremia and the presence of MARV in different tissues was detected on days 2-9 p.i., and IgG antibody on days 
9-21 p.i. In 3 bats inoculated subcutaneously, viremia was detected on days 5 and 8 (termination of experiment), with virus isolation 
from different organs. MARV could not be detected in urine, feces or oral swabs in any of the 3 experimental groups. However, it was 
detected in tissues which might contribute to horizontal or vertical transmission, e.g. lung, intestines, kidney, bladder, salivary glands, 
and female reproductive tract. Viremia lasting at least 5 days could also facilitate MARV mechanical transmission by blood sucking 
arthropods and infections of susceptible vertebrate hosts by direct contact with infected blood. All bats were clinically normal and no 
gross pathology was identified on post mortem examination. This work confirms the susceptibility of R. aegyptiacus to infection with 
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MARV irrespective of sex and age and contributes to establishing a bat-filovirus experimental model. Further studies are required to 
uncover the mode of MARV transmission, and to investigate the putative role of R. aegyptiacus as a reservoir host.

PIERCE, M. W., KEARNEY, T., SEAMARK, E. C. J., CURRAN, M., KOPP, M., and KEITH, M., 2012 [for 2011]. 
New records and echolocation information of Laephotis botswanae (Chiroptera, Vespertilionidae) from 
southern Africa. Durban Natural Science Museum Novitates 34: 39-44.

The Botswana Long-eared Bat Laephotis botswanae has been recorded from localities across central and southern Africa: the 
Democratic Republic of Congo, Tanzania, Angola, Zambia, Malawi, Zimbabwe, Namibia, Botswana and South Africa. Laephotis 
botswanae is currently listed as Least Concern, in view of its wide distribution, presumed large population and because it is unlikely to 
be declining fast enough to qualify for a listing in a more threatened category. Records of new localities, information about additional 
specimens from previously published localities, updated distribution maps and new echolocation-call information are important 
contributions to our understanding of this rarely caught species. This contribution reports twelve new locality records for L. botswanae 
in southern Africa, three in Botswana, two in Namibia, five in Malawi and one in South Africa. Additionally, ten previously unpublished 
specimens, one from Malawi, one from Mozambique, three from Namibia and five from Zimbabwe are reported. Finally, we also report 
echolocation-call parameters for the individual caught in South Africa and for seven of the individuals caught in Malawi.

PROCHEŞ, Ş., and RAMDHANI, S., 2012. Analyses towards determining Madagascar’s place in global 
biogeography. Current Zoology 58(3): 363-374.  Download link

The relationships of Madagascan plant and animal taxa have been the object of much fascination, Madagascar sharing numerous 
lineages with Africa, others with Asia, Australia, or the Americas, and many others being of uncertain relationships. In commonly 
accepted global regionalization schemata, Madagascar is treated together with Africa for animals, and with Africa, tropical Asia and 
the Pacific islands in the case of plants. Here we examine the similarities between the biotic assemblages of (i) tropical Africa, (ii) 
Madagascar, and (iii) the rest of the world, on a basic taxonomic level, considering the families of vascular plants and vertebrates as 
analysis units. The percentages of endemic families, families shared pair-wise between regions, or present in all three, are roughly 
similar between the two broad groups, though plant families with ranges limited to one region are proportionally fewer. In dendrograms 
and multidimensional scaling plots for different groups, Madagascar clusters together with Africa, Asia or both, and sometimes with 
smaller Indian Ocean Islands, but quite often (though not in plants) as a convincingly separate cluster. Our results for vertebrates 
justify the status of full zoogeographic region for Madagascar, though an equally high rank in geobotanical regionalization would 
mean also treating Africa and Tropical Asia as separate units, which would be debatable given the overall greater uniformity of plant 
assemblages. Beyond the Madagascan focus of this paper, the differences between plant and vertebrate clusters shown here suggest 
different levels of ecological plasticity at the same taxonomic level, with plant families being much more environmentally-bound, and 
thus clustering along biome lines rather than regional.

RAVEL, A., MARIVAUX, L., TABUCE, R., BEN HAJ ALI, M., ESSID, E. M., and VIANEY-LIAUD, M., 2012. A new 
large philisid (Mammalia, Chiroptera, Vespertilionoidea) from the late Early Eocene of Chambi, Tunisia. 
Palaeontology 55(5): 1035-1041. DOI: 10.1111/j.1475-4983.2012.01160.x.

Among the new dental remains from the late Early Eocene of Chambi (Kasserine area, Tunisia) is a large-sized upper molar of a new 
bat species, Witwatia sigei nov. sp. (Chiroptera, Vespertilionoidea, Philisidae), described herein. The locality of Chambi has revealed 
evidence for an early appearance of two modern microchiropteran superfamilies in Africa: Dizzya exsultans, a Philisidae, which is 
considered to be an archaic Vespertilionoidea, and an indeterminate Rhinolophoidea. In addition to D. exsultans, the new species, 
W. sigei, is the second representative of the Philisidae in this locality. W. sigei extends back to the late Early Eocene the occurrence 
of the genus Witwatia, which was previously only reported from the early Late Eocene of the Fayum (BQ-2, Egypt). By analogy with 
the largest extant microbats, the large size of Witwatia suggests a tendency to the opportunistic diet of this taxon, thereby contrasting 
with the strict insectivory characterizing primitive bats found in other continents in the same epoch.

REBELO, H., FROUFE, E., BRITO, J. C., RUSSO, D., CISTRONE, L., FERRAND, N., and JONES, G., 2012. 
Postglacial colonization of Europe by the barbastelle bat: agreement between molecular data and past 
predictive modelling. Molecular Ecology 21(11): 2761-2774. DOI: 10.1111/j.1365-294X.2012.05566.x.

The barbastelle (Barbastella barbastellus) is a rare forest bat with a wide distribution in Europe. Here, we combine results from the 
analysis of two mtDNA fragments with species distribution modelling to determine glacial refugia and postglacial colonization routes. 
We also investigated whether niche conservatism occurs in this species. Glacial refugia were identified in the three southern European 
peninsulas: Iberia, Italy and the Balkans. These latter two refugia played a major role in the postglacial colonization process, with 
their populations expanding to England and central Europe, respectively. Palaeo-distribution models predicted that suitable climatic 
conditions existed in the inferred refugia during the last glacial maximum (LGM). Nevertheless, the overlap between the current 
and the LGM distributions was almost inexistent in Italy and in the Balkans, meaning that B. barbastellus populations were forced 
to shift range between glacial and interglacial periods, a process that probably caused some local extinctions. In contrast, Iberian 
populations showed a ‘refugia within refugium’ pattern, with two unconnected areas containing stable populations (populations that 
subsisted during both glacial and interglacial phases). Moreover, the match between LGM models and the refugial areas determined 
by molecular analysis supported the hypothesis of niche conservatism in B. barbastellus. We argue that geographic patterns of 
genetic structuring, altogether with the modelling results, indicate the existence of four management units for conservation: Morocco, 
Iberia, Italy and UK, and Balkans and central Europe. In addition, all countries sampled possessed unique gene pools, thus stressing 
the need for the conservation of local populations.
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RESTIF, O., HAYMAN, D. T. S., PULLIAM, J. R. C., PLOWRIGHT, R. K., GEORGE, D. B., LUIS, A. D., CUNNINGHAM, 
A., BOWEN, R., FOOKS, A. R., O’SHEA, T. J., WOOD, J. L. N., and WEBB, C. T., 2012. Model-guided fieldwork: 
practical guidelines for multidisciplinary research on wildlife ecological and epidemiological dynamics. 
Ecology letters 15(10): 1083-1094. DOI: 10.1111/j.1461-0248.2012.01836.x.

Infectious disease ecology has recently raised its public profile beyond the scientific community due to the major threats that wildlife 
infections pose to biological conservation, animal welfare, human health and food security. As we start unravelling the full extent of 
emerging infectious diseases, there is an urgent need to facilitate multidisciplinary research in this area. Even though research in 
ecology has always had a strong theoretical component, cultural and technical hurdles often hamper direct collaboration between 
theoreticians and empiricists. Building upon our collective experience of multidisciplinary research and teaching in this area, we 
propose practical guidelines to help with effective integration among mathematical modelling, fieldwork and laboratory work. Modelling 
tools can be used at all steps of a field-based research programme, from the formulation of working hypotheses to field study design 
and data analysis. We illustrate our model-guided fieldwork framework with two case studies we have been conducting on wildlife 
infectious diseases: plague transmission in prairie dogs and lyssavirus dynamics in American and African bats. These demonstrate 
that mechanistic models, if properly integrated in research programmes, can provide a framework for holistic approaches to complex 
biological systems.

RICHARDS, L. R., TAYLOR, P. J., SCHOEMAN, M. C., GOODMAN, S. M., VAN DAELE, P., and LAMB, J. M., 2012. 
Cranial size and shape variation in Afrotropical Otomops (Mammalia: Chiroptera: Molossidae): testing 
species limits using a morphometric approach. Biological Journal of the Linnean Society 106(4): 910-925. 
DOI: 10.1111/j.1095-8312.2012.01899.x

The taxonomy of the Old World bat genus Otomops (Chiroptera: Molossidae) has been the subject of considerable debate. The 
failure of classical morphological studies to provide consistent patterns regarding interspecific relationships within Otomops has 
limited any understanding of the evolutionary history of the genus. We used traditional and geometric morphometric approaches to 
establish the species limits of taxa from sub-Saharan Africa, the Arabian Peninsula, and Madagascar. Morphometric data supported 
the recent recognition of three distinct Afrotropical taxa: Otomops madagascariensis from Madagascar; Otomops martiensseni s.s. 
from southern, eastern, central, and western Africa; and an undescribed taxon from north-east Africa and the Arabian Peninsula. 
Analyses of craniodental measurements and landmark-based data showed significant cranial size and shape divergence between 
the three taxa. Cranial size and shape variation within Afro-Arabian Otomops were strongly influenced by altitude, seasonality of 
precipitation, and precipitation in the driest month. Based on morphometric patterns and molecular divergence estimates, we suggest 
that morphological evolution within Afro-Arabian Otomops occurred in response to the fluctuating climate during the Pleistocene on 
the one hand, and the increasing aridity and seasonality over north-eastern Africa on the other.

RISKIN, D. K., BERGOU, A., BREUER, K. S., and SWARTZ, S. M., 2012. Upstroke wing flexion and the inertial 
cost of bat flight. Proceedings of the Royal Society B 279(1740): 2945-2950. DOI: 10.1098/rspb.2012.0346.

Flying vertebrates change the shapes of their wings during the upstroke, thereby decreasing wing surface area and bringing the 
wings closer to the body than during downstroke. These, and other wing deformations, might reduce the inertial cost of the upstroke 
compared with what it would be if the wings remained fully extended. However, wing deformations themselves entail energetic costs 
that could exceed any inertial energy savings. Using a model that incorporates detailed three-dimensional wing kinematics, we 
estimated the inertial cost of flapping flight for six bat species spanning a 40-fold range of body masses. We estimate that folding and 
unfolding comprises roughly 44 per cent of the inertial cost, but that the total inertial cost is only approximately 65 per cent of what it 
would be if the wing remained extended and rigid throughout the wingbeat cycle. Folding and unfolding occurred mostly during the 
upstroke; hence, our model suggests inertial cost of the upstroke is not less than that of downstroke. The cost of accelerating the 
metacarpals and phalanges accounted for around 44 per cent of inertial costs, although those elements constitute only 12 per cent of 
wing weight. This highlights the energetic benefit afforded to bats by the decreased mineralization of the distal wing bones.

SALSAMENDI, E., AROSTEGUI, I., AIHARTZA, J., ALMENAR, D., GOITI, U., and GARIN, I., 2012. Foraging ecology 
in Mehely’s Horseshoe Bats: influence of habitat structure and water availability. Acta Chiropterologica 
14(1): 121-132. DOI: 10.3161/150811012X654330.

The climate in Mediterranean ecosystems is characterised by aestival hot temperatures and water shortages which may affect the 
behaviour of bats living in these environments. We evaluated the influence of habitat type, habitat structure, and water availability on 
the foraging behaviour of the Mehely’s horseshoe bats (Rhinolophus mehelyi) using classification and regression tree (CART) analysis. 
Twenty-five individuals were successively radio-tracked during May and June in two colonies (Marias and Aurora) of south-western 
Spain. Twelve females were tracked in Marias and 13 males in Aurora. Both localities differed in the availability of habitat types: in 
Marias savannah-like oak woodland dominated the landscape (81% of the study area), whereas in Aurora pasture were dominant 
(64% of the area). Rhinolophus mehelyi always foraged in woodland; preferentially in cluttered spaces, but also in less-cluttered/
more-open ones, while open spaces were completely avoided. Bats foraged close to water bodies, preferentially at distances below 
500 m, where they may readily have access to drinking water or may encounter higher insect abundances. The similarity between 
sexes on the preferences of habitat structure and distance to water suggest that the disparity in the habitat types used by males in 
Aurora and females in Marias may be due to local availability. Riparian forest is an important habitat for foraging and commuting, and 
should be scrupulously protected. Conservation strategies should also include the protection of woodland of diverse structure and 
linear landscape elements. We recommend the creation of water bodies in woodlands to enhance the suitability of foraging sites that 
might be underused.
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SCHUCHMANN, M., PUECHMAILLE, S. J., and SIEMERS, B. M., 2012. Horseshoe bats recognise the 
sex of conspecifics from their echolocation calls. Acta Chiropterologica 14(1): 161-166. DOI: 
10.3161/150811012X654376.

Echolocation calls produced by bats contain information on the emitter that could be used in social interactions. Nevertheless, little 
is known about the whether such information actually is being used by bats. Here we tested the ability of two horseshoe bat species 
(Rhinolophus mehelyi and R. euryale; n = 20 each) to discriminate conspecific male from conspecific female echolocation calls and 
vice versa. Behavioural data from a habituation-discrimination paradigm revealed that both species were able to recognize the sex 
of conspecifics from their calls, providing evidence that cues on the sex of the emitter are encoded in echolocation signals. While our 
data support that the sex-specific acoustic cues are not (just) the horseshoe bats’ constant-frequency call part, their nature remains 
enigmatic. This is the second study to show that bats can recognize the callerâ’s gender from echolocation calls and the first to do so 
for ‘high-duty-cycle bats’; those that use calls with a prominent constant-frequency (CF) component.

SCOTT, J. E., LACK, J. B., and RAVOSA, M. J., 2012. On the reversibility of mandibular symphyseal fusion. 
Evolution 66(9): 2940-2952. DOI: 10.1111/j.1558-5646.2012.01639.x.

Experimental and comparative studies suggest that a major determinant of increased ossification of the mandibular symphysis is 
elevated masticatory stress related to a mechanically challenging diet. However, the morphology of this joint tracks variation in dietary 
properties in only some mammalian clades. Extant anthropoid primates are a notable exception: synostosis is ubiquitous in this 
speciose group, despite its great age and diverse array of feeding adaptations. One possible explanation for this pattern is that, once 
synostosis evolves, reversion to a lesser degree of fusion is unlikely or even constrained. If correct, this has important implications 
for functional and phylogenetic analyses of the mammalian feeding apparatus. To test this hypothesis, we generated a molecular 
tree for 76 vespertilionoid and noctilionoid chiropterans using Bayesian phylogenetic analysis and examined character evolution 
using parsimony and likelihood ancestral-state reconstructions along with the binary state speciation and extinction (BiSSE) model. 
Results indicate that reversals have occurred within Vespertilionoidea. In contrast, noctilionoids exhibit an anthropoid-like pattern, 
which suggests that more detailed comparisons of the functional and developmental bases for fusion in these bat clades may provide 
insight into why fusion is maintained in some lineages but not in others. Potential functional and developmental explanations for the 
lack of reversal are discussed.

SPRONG, L., KEITH, M., and SEAMARK, E. C. J., 2012. Assessing the effect of waterproofing on three different 
bat detectors. African Bat Conservation News 28: 4-14.

Three different bat detectors, the Pettersson D240X, Tranquility III and Anabat SD2 were evaluated to determine the range limitations 
and changes in pulse quality recorded of the standard devices, using an AnaBatTM Chirper as source. In addition, the effect on both 
variables was assessed when the detectors were placed in waterproofing containers, one with a PVC elbow and the other mounted 
over a reflector-Plate waterproofing system. Seven angles in the horizontal plane where considered, from 0° with 30° intervals to a 
180° angle, extrapolating to the full 360° range. The effect of vertical orientation of the device on recording quality and range was 
evaluated, and compared to that of the horizontal. Of the three detectors, the Pettersson D240X had the greatest range, (18 m, at 0° 
angle), even when placed in the two waterproofing containers. The waterproofing system with the PVC elbow yielded good quality 
calls and did not reduce the range of the Pettersson D240X. Pulses recorded by the Anabat SD2 were of poor quality at distances 
less than four metres from the instrument but quality improved between four and nine metres. Both the Tranquility III and Anabat SD2 
were influenced by the change in orientation from the vertical to the horizontal while the Pettersson D240X did not present marked 
change in quality of pulses. It is important to acknowledge that different bat detectors have different limitations, and to consider these 
limitations when designing and implementing research on bats.

SUMIBCAY, L., KADJO, B., GU, S. H., KANG, H. J., LIM, B. K., COOK, J. A., SONG, J. W., and YANAGIHARA, R., 
2012. Divergent lineage of a novel hantavirus in the banana pipistrelle (Neoromicia nanus) in Côte d’Ivoire. 
Virology Journal 9(34): 1-6. DOI:10.1186/1743-422X-9-34

Recently identified hantaviruses harbored by shrews and moles (order Soricomorpha) suggest that other mammals having shared 
ancestry may serve as reservoirs. To investigate this possibility, archival tissues from 213 insectivorous bats (order Chiroptera) 
were analyzed for hantavirus RNA by RT-PCR. Following numerous failed attempts, hantavirus RNA was detected in ethanol-fixed 
liver tissue from two banana pipistrelles (Neoromicia nanus), captured near Mouyassué village in Côte d’Ivoire, West Africa, in June 
2011. Phylogenetic analysis of partial L-segment sequences using maximum-likelihood and Bayesian methods revealed that the 
newfound hantavirus, designated Mouyassué virus (MOUV), was highly divergent and basal to all other rodent- and soricomorph-
borne hantaviruses, except for Nova virus in the European common mole (Talpa europaea). Full genome sequencing of MOUV and 
further surveys of other bat species for hantaviruses, now underway, will provide critical insights into the evolution and diversification 
of hantaviruses.

TAO, Y., TANG, K., SHI, M., CONRARDY, C., LI, K. S. M., LAU, S. K. P., ANDERSON, L. J., and TONG, S., 2012. 
Genomic characterization of seven distinct bat coronaviruses in Kenya. Virus Research 167(1): 67-73. DOI: 
10.1016/j.virusres.2012.04.007.

To better understand the genetic diversity and genomic features of 41 coronaviruses (CoVs) identified from Kenya bats in 2006, seven 
CoVs as representatives of seven different phylogenetic groups identified from partial polymerase gene sequences, were subjected 
to extensive genomic sequencing. As a result, 15-16kb nucleotide sequences encoding complete RNA dependent RNA polymerase, 
spike, envelope, membrane, and nucleocapsid proteins plus other open reading frames (ORFs) were generated. Sequences analysis 
confirmed that the CoVs from Kenya bats are divergent members of Alphacoronavirus and Betacoronavirus genera. Furthermore, the 
CoVs BtKY22, BtKY41, and BtKY43 in Alphacoronavirus genus and BtKY24 in Betacoronavirus genus are likely representatives of 
4 novel CoV species. BtKY27 and BtKY33 are members of the established bat CoV species in Alphacoronavirus genus and BtKY06 
is a member of the established bat CoV species in Betacoronavirus genus. The genome organization of these seven CoVs is similar 
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to other known CoVs from the same groups except for differences in the number of putative ORFs following the N gene. The present 
results confirm a significant diversity of CoVs circulating in Kenya bats. These Kenya bat CoVs are phylogenetically distant from any 
previously described human and animal CoVs. However, because of the examples of host switching among CoVs after relatively 
minor sequence changes in S1 domain of spike protein, a further surveillance in animal reservoirs and understanding the interface 
between host susceptibility is critical for predicting and preventing the potential threat of bat CoVs to public health.

TAYLOR, P. J., GOODMAN, S. M., SCHOEMAN, M. C., RATRIMOMANARIVO, F. H., and LAMB, J. M., 2012. Wing 
loading correlates negatively with genetic structuring of eight Afro-Malagasy bat species (Molossidae). 
Acta Chiropterologica 14(1): 53-62. DOI: 10.3161/150811012X654268.

We tested the effects of aspect ratio, wing loading and body size (forearm length) on four estimators of molecular diversity (based 
on mitochondrial D-loop and cytochrome-b DNA sequences) among eight Afro-Malagasy species of free-tailed (Family Molossidae) 
bats. As expected based on many previous animal studies conducted at broader taxonomic scales, FST was significantly negatively 
correlated with wing loading (a good proxy for dispersal ability), even after correcting for phylogeny. However, haplotype diversity, 
nucleotide diversity and k (the mean number of nucleotide differences between sequences) were not significantly correlated with body 
size, aspect ratio or wing loading. According to the metabolic rate hypothesis, we expected a significant negative correlation between 
k and body size. No such significant correlation was obtained, which is attributed to species differences in population size and the 
timing of past bottlenecks inferred from population demographic data.

TAYLOR, P. J., STOFFBERG, S., MONADJEM, A., SCHOEMAN, M. C., BAYLISS, J., and COTTERILL, F. P. D., 2012. 
Four new bat species (Rhinolophus hildebrandtii complex) reflect Plio-Pleistocene divergence of dwarfs 
and giants across an Afromontane archipelago. PloS one 7(9): e41744. DOI: 10.1371/journal.pone.0041744.

Gigantism and dwarfism evolve in vertebrates restricted to islands. We describe four new species in the Rhinolophus hildebrandtii 
species-complex of horseshoe bats, whose evolution has entailed adaptive shifts in body size. We postulate that vicissitudes 
of palaeoenvironments resulted in gigantism and dwarfism in habitat islands fragmented across eastern and southern Africa. 
Mitochondrial and nuclear DNA sequences recovered two clades of R. hildebrandtii senso lato which are paraphyletic with respect 
to a third lineage (R. eloquens). Lineages differ by 7.7 to 9.0% in cytochrome b sequences. Clade 1 includes R. hildebrandtii sensu 
stricto from the east African highlands and three additional vicariants that speciated across an Afromontane archipelago through the 
Plio-Pleistocene, extending from the Kenyan Highlands through the Eastern Arc, northern Mozambique and the Zambezi Escarpment 
to the eastern Great Escarpment of South Africa. Clade 2 comprises one species confined to lowland savanna habitats (Mozambique 
and Zimbabwe). A third clade comprises R. eloquens from East Africa. Speciation within Clade 1 is associated with fixed differences in 
echolocation call frequency, and cranial shape and size in populations isolated since the late Pliocene (ca 3.74 Mya). Relative to the 
intermediate-sized savanna population (Clade 2), these island-populations within Clade 1 are characterised by either gigantism (South 
African eastern Great Escarpment and Mts Mabu and Inago in Mozambique) or dwarfism (Lutope-Ngolangola Gorge, Zimbabwe and 
Soutpansberg Mountains, South Africa). Sympatry between divergent clades (Clade 1 and Clade 2) at Lutope-Ngolangola Gorge (NW 
Zimbabwe) is attributed to recent range expansions. We propose an “Allometric Speciation Hypothesis”, which attributes the evolution 
of this species complex of bats to divergence in constant frequency (CF) sonar calls. The origin of species-specific peak frequencies 
(overall range = 32 to 46 kHz) represents the allometric effect of adaptive divergence in skull size, represented in the evolution of 
gigantism and dwarfism in habitat islands.

TSE, H., TSANG, A. K. L., TSOI, H. W., LEUNG, A. S. P., HO, C. C., LAU, S. K. P., WOO, P. C. Y., and YUEN, K. Y., 
2012. Identification of a novel bat papillomavirus by metagenomics. PloS one 7(8): e43986. DOI: 10.1371/
journal.pone.0043986.

The discovery of novel viruses in animals expands our knowledge of viral diversity and potentially emerging zoonoses. High-
throughput sequencing (HTS) technology gives millions or even billions of sequence reads per run, allowing a comprehensive survey 
of the genetic content within a sample without prior nucleic acid amplification. In this study, we screened 156 rectal swab samples 
from apparently healthy bats (n = 96), pigs (n = 9), cattles (n = 9), stray dogs (n = 11), stray cats (n = 11) and monkeys (n = 20) using 
a HTS metagenomics approach. The complete genome of a novel papillomavirus (PV), Miniopterus schreibersii papillomavirus type 
1 (MscPV1), with L1 of 60% nucleotide identity to Canine papillomavirus (CPV6), was identified in a specimen from a Common Bent-
wing Bat (M. schreibersii). It is about 7.5kb in length, with a G+C content of 45.8% and a genomic organization similar to that of other 
PVs. Despite the higher nucleotide identity between the genomes of MscPV1 and CPV6, maximum-likelihood phylogenetic analysis 
of the L1 gene sequence showed that MscPV1 and Erethizon dorsatum papillomavirus (EdPV1) are most closely related. Estimated 
divergence time of MscPV1 from the EdPV1/MscPV1 common ancestor was approximately 60.2-91.9 millions of years ago, inferred 
under strict clocks using the L1 and E1 genes. The estimates were limited by the lack of reliable calibration points from co-divergence 
because of possible host shifts. As the nucleotide sequence of this virus only showed limited similarity with that of related animal PVs, 
the conventional approach of PCR using consensus primers would be unlikely to have detected the novel virus in the sample. Unlike 
the first bat papillomavirus RaPV1, MscPV1 was found in an asymptomatic bat with no apparent mucosal or skin lesions whereas 
RaPV1 was detected in the basosquamous carcinoma of a fruit bat Rousettus aegyptiacus. We propose MscPV1 as the first member 
of the novel Dyolambda-papillomavirus genus.

VAN PAASSEN, J., BAUER, M. P., ARBOUS, M. S., VISSER, L. G., SCHMIDT-CHANASIT, J., SCHILLING, S., 
ÖLSCHLÄGER, S., RIEGER, T., EMMERICH, P., SCHMETZ, C., VAN DE BERKMORTEL, F., VAN HOEK, B., 
VAN BURGEL, N. D., OSTERHAUS, A. D., VOSSEN, A. C., GÜNTHER, S., and VAN DISSEL, J. T., 2012. Acute 
liver failure, multiorgan failure, cerebral oedema, and activation of proangiogenic and antiangiogenic 
factors in a case of Marburg haemorrhagic fever. The Lancet Infectious Diseases 12(8): 635-642. DOI: 
10.1016/S1473-3099(12)70018-X.

A woman developed Marburg haemorrhagic fever in the Netherlands, most likely as a consequence of being exposed to virus-infected 
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bats in the python cave in Maramagambo Forest during a visit to Uganda. The clinical syndrome was dominated by acute liver failure 
with secondary coagulopathy, followed by a severe systemic inflammatory response, multiorgan failure, and fatal cerebral oedema. 
A high blood viral load persisted during the course of the disease. The initial systemic inflammatory response coincided with peaks 
in interferon-Î³ and tumour necrosis factor-Î± concentrations in the blood. A terminal rise in interleukin-6, placental growth factor 
(PlGF), and soluble vascular endothelial growth factor receptor-1 (sVEGF-R1) seemed to suggest an advanced pathophysiological 
stage of Marburg haemorrhagic fever associated with vascular endothelial dysfunction and fatal cerebral oedema. The excess of 
circulating sVEGF-R1 and the high sVEGF-R1:PlGF ratio shortly before death resemble pathophysiological changes thought to play a 
causative part in pre-eclampsia. Aggressive critical-care treatment with renal replacement therapy and use of the molecular absorbent 
recirculation system appeared able to stabilise--at least temporarily--the patient’s condition.

VOLLETH, M., and EICK, G., 2012. Chromosome evolution in bats as revealed by FISH: the ongoing search 
for the ancestral chiropteran karyotype. Cytogenetic and Genome Research 137(2-4): 165-173. DOI: 
10.1159/000338929.

Chiroptera, the second largest order of mammals, comprises more than 1,000 species in 18 highly morphologically diverse 
families. Chromosome painting with human probes has been applied to 10 bat species from 8 families. Except for the combination 
10/12pq/22q, all syntenic segmental associations proposed for the mammalian ancestor have been found in Chiroptera. Bat-specific 
painting probes, established from 4 species of 3 families, have been used in whole chromosome painting experiments in 29 species 
from 8 families. The results show that the prevailing mode of chromosomal evolution in bats is Robertsonian translocation with a 
large number of convergent events. Given our present knowledge of chiropteran karyotypes, only a few elements of the ancestral 
chiropteran karyotype can be reconstructed with confidence.

WALTERS, C. L., FREEMAN, R., COLLEN, A., DIETZ, C., BROCK FENTON, M., JONES, G., OBRIST, M. K., 
PUECHMAILLE, S. J., SATTLER, T., SIEMERS, B. M., PARSONS, S., and JONES, K. E., MINDERMAN, J. 
2012. A continental-scale tool for acoustic identification of European bats. Journal of Applied Ecology 
49(5): 1064-1074. DOI: 10.1111/j.1365-2664.2012.02182.x.

1. Acoustic methods are used increasingly to survey and monitor bat populations. However, the use of acoustic methods at continental 
scales can be hampered by the lack of standardized and objective methods to identify all species recorded. This makes comparable 
continent-wide monitoring difficult, impeding progress towards developing biodiversity indicators, trans-boundary conservation 
programmes and monitoring species distribution changes. 2. Here we developed a continental-scale classifier for acoustic identification 
of bats, which can be used throughout Europe to ensure objective, consistent and comparable species identifications. We selected 
1350 full-spectrum reference calls from a set of 15 858 calls of 34 European species, from EchoBank, a global echolocation call 
library. We assessed 24 call parameters to evaluate how well they distinguish between species and used the 12 most useful to train 
a hierarchy of ensembles of artificial neural networks to distinguish the echolocation calls of these bat species. 3. Calls are first 
classified to one of five call-type groups, with a median accuracy of 97.6%. The median species-level classification accuracy is 83.7%, 
providing robust classification for most European species, and an estimate of classification error for each species. 4. These classifiers 
were packaged into an online tool, iBatsID, which is freely available, enabling anyone to classify European calls in an objective and 
consistent way, allowing standardized acoustic identification across the continent. 5. Synthesis and applications. iBatsID is the first 
freely available and easily accessible continental-scale bat call classifier, providing the basis for standardized, continental acoustic 
bat monitoring in Europe. This method can provide key information to managers and conservation planners on distribution changes 
and changes in bat species activity through time.

WEISS, S., NOWAK, K., FAHR, J., WIBBELT, G., MOMBOULI, J. V., PARRA, H. J., WOLFE, N. D., SCHNEIDER, B. 
S., and LEENDERTZ, F. H., 2012. Henipavirus-related sequences in fruit bat bushmeat , Republic of Congo. 
Emerging Health Threats Journal 18(9): 1536-1537. DOI: 10.3201/eid1809.111607.

WITSENBURG, F., SALAMIN, N., and CHRISTE, P., 2012. The evolutionary host switches of Polychromophilus: 
a multi-gene phylogeny of the bat malaria genus suggests a second invasion of mammals by a 
haemosporidian parasite. Malaria Journal 11(53): 1-10. DOI: 10.1186/1475-2875-11-53

Background: The majority of Haemosporida species infect birds or reptiles, but many important genera, including Plasmodium, infect 
mammals. Dipteran vectors shared by avian, reptilian and mammalian Haemosporida, suggest multiple invasions of Mammalia 
during haemosporidian evolution; yet, phylogenetic analyses have detected only a single invasion event. Until now, several important 
mammal-infecting genera have been absent in these analyses. This study focuses on the evolutionary origin of Polychromophilus, 
a unique malaria genus that only infects bats (Microchiroptera) and is transmitted by bat flies (Nycteribiidae). Methods: Two species 
of Polychromophilus were obtained from wild bats caught in Switzerland. These were molecularly characterized using four genes 
(asl, clpc, coI, cytb) from the three different genomes (nucleus, apicoplast, mitochondrion). These data were then combined with data 
of 60 taxa of Haemosporida available in GenBank. Bayesian inference, maximum likelihood and a range of rooting methods were 
used to test specific hypotheses concerning the phylogenetic relationships between Polychromophilus and the other haemosporidian 
genera. Results: The Polychromophilus melanipherus and Polychromophilus murinus samples show genetically distinct patterns and 
group according to species. The Bayesian tree topology suggests that the monophyletic clade of Polychromophilus falls within the 
avian/saurian clade of Plasmodium and directed hypothesis testing confirms the Plasmodium origin. Conclusion: Polychromophilus’ 
ancestor was most likely a bird- or reptile-infecting Plasmodium before it switched to bats. The invasion of mammals as hosts has, 
therefore, not been a unique event in the evolutionary history of Haemosporida, despite the suspected costs of adapting to a new host. 
This was, moreover, accompanied by a switch in dipteran host.
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WOOD, J. L. N., LEACH, M., WALDMAN, L., MACGREGOR, H., FOOKS, A. R., JONES, K., RESTIF, O., DECHMANN, 
D. K. N., HAYMAN, D. T. S., BAKER, K. S., PEEL, A. J., KAMINS, A. O., FAHR, J., NTIAMOA-BAIDU, Y., SUU-
IRE, R., BREIMAN, R. F., EPSTEIN, J. H., FIELD, H. E., and CUNNINGHAM, A. A., 2012. A framework for 
the study of zoonotic disease emergence and its drivers: Spillover of bat pathogens as a case study. 
Philosophical Transactions of the Royal Society B 367: 2881-2892. DOI: 10.1098/rspb.2012.0228

Many serious emerging zoonotic infections have recently arisen from bats, including Ebola, Marburg, SARS-coronavirus, Hendra, 
Nipah, and a number of rabies and rabies-related viruses, consistent with the overall observation that wildlife are an important 
source of emerging zoonoses for the human population. Mechanisms underlying the recognized association between ecosystem 
health and with human health remain poorly understood and responding appropriately to the ecological, social and economic 
conditions that facilitate disease emergence and transmission represents a substantial societal challenge. In the context of disease 
emergence from wildlife, wildlife and habitat should be conserved, which in turn will preserve vital ecosystem structure and function, 
which has broader implications for human wellbeing and environmental sustainability, while simultaneously minimizing the spillover 
of pathogens from wild animals into human beings. In this review, we propose a novel framework for the holistic and interdisciplinary 
investigation of zoonotic disease emergence and its drivers, using the spillover of bat pathogens as a case study. This study has 
been developed to gain a detailed interdisciplinary understanding, and it combines cutting-edge perspectives from both natural and 
social sciences, linked to policy impacts on public health, land use and conservation.

NOTICE BOARD
aFriCan bat Conservation summit
To be held in: Naivasha, Kenya - 11-15 February 2013
Further information: http://www.batcon.org/index.php/media-and-info/latest-news/659-african-bat-conservation-summit.html
Note: This is being co-ordinated by Bat Conservation International, and is by invitation.

Conferences

ConFerenCe on winD power anD environmental impaCts
Theme: Effects on human interests, wildlife and Nature.
To be held in: Stockholm, Sweden. 5-7 February 2013
Further information: www.naturvardsverket.se/cwe2013

3rD international berlin bat meeting
Theme: Bats in the Antropocene.
To be held in: Berlin, Germany. 1-3 March 2013.
Further information: www.izw-berlin.de/welcome-197.html

16th international bat researCh ConFerenCe
To be held in: San Jose, Costa Rica, 12 - 16 August 2013
Further information: http://www.ibrc2013.com/index.php

11th international mammalogiCal Congress 2013
To be held in: Queens University, Belfast. 11-16 August 2013
Further information: www.qub.ac.uk/sites/IMC11/

Call for contributions
African Bat Conservation News publishes brief notes concerning the biology of bats, new geographical distributions (preferably at 
least 100 km from the nearest previously published record), sparsely annotated species lists resulting from local surveys including 
roost counts and echolocation and sonograms of bat species occurring on the African continent and adjacent regions, including the 
Arabian peninsula, Madagascar, and other surrounding islands in the Indian and Atlantic oceans.
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