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Observations, Discussions and Updates
Recent changes in African Bat Taxonomy (2014 – 2015). Part 

II
VICTOR VAN CAKENBERGHE1,2 AND ERNEST C.J. SEAMARK2,3

1University of Antwerp, Department of Biology, Lab for Functional Morphology, Campus Drie Eiken, Universiteitsplein, 1, B-2610 
Antwerpen (Wilrijk), Belgium. 2AfricanBats, 357 Botha Ave, Kloofsig, 0157, South Africa. 3Centre for Wildlife Management, 
University of Pretoria, Private Bag X20 Hatfield, Pretoria, 0028, South Africa.

Scotonycteris occidentalis Hayman, 1947
Hayman’s Tear-drop Fruit Bat (Eng.). Scotonyctère de 

Hayman (Fr.)
Originally described as a subspecies, Hassan et al. (2015) 

raised this to full species level, based molecular analysis.  
Morphologically, this species cannot be distinguished from the 
other two species of Scotonycteris.  This species is endemic to 
West Africa, where it is known from Ghana, Côte d’Ivoire, Liberia 
and Guinea.

Scotonycteris bergmansi Hassanin, Khouider, Gembu, 
Goodman, Kadjo, Nesi, Pourrut, Nakouné and Bonillo, 
2015

Bergmans’s Fruit Bat (Eng.). Scotonyctère de Bergmans (Fr.).
Morphologically this species cannot be distinguished from the 

other two species of Scotonycteris, but Hassan et al. (2015)’s 
molecular analysis support the designation of S. bergmansi 
as a distinct species.  The name bergmansi honors Dr. Wim 
Bergmans, a Duch zoologist, for his outstanding contributions 
in the fields of taxonomy and biogeography of African fruit bats.  
The species occurs in Equatorial Africa, where it occurs in the 
rainforests of Gabon, Equatorial Guinea, Republic of Congo, 
southern Central African Republic and eastern Democratic 
Republic of the Congo.  

In this species, the authors distinguished two subspecies:

Scotonycteris bergmansi bergmansi Hassanin, 
Khouider, Gembu, Goodman, Kadjo, Nesi, Pourrut, 
Nakouné and Bonillo, 2015

Hassan et al. (2015), using mitochondrial sequences of the 
Cyt b gene showed that S. b. bergmansi specimens were highly 
divergent from those of S. b. congoensis, while morphologically 
S. b. bergmansi it is slightly smaller in size.  Distributed in the 
rainforests of western Equatorial Africa in southern Central 
African Republic, Republic of Congo, Gabon and Equatorial 
Guinea.

Scotonycteris bergmansi congoensis Hassanin, 
Khouider, Gembu, Goodman, Kadjo, Nesi, Pourrut, 
Nakouné and Bonillo, 2015

Hassan et al. (2015), using mitochondrial sequences of the 
Cyt b gene showed that S. b. congoensis is highly divergent from 
S. b. bergmansi, while it is slightly larger in size.  Distributed in 
the rainforests of eastern Democratic Republic of the Congo.

Literature cited
HASSANIN, A., KHOUIDER, S., GEMBU, G.-C., GOODMAN, S. M., 

KADJO, B., NESI, N., POURRUT, X., NAKOUNÉ, E. and BONILLO, 
C. 2015. The comparative phylogeography of fruit bats of the tribe 
Scotonycterini (Chiroptera, Pteropodidae) reveals cryptic species 
diversity related to African Pleistocene forest refugia. Comptes 
Rendus Biologies 338 (3): 197–211. doi 10.1016/j.crvi.2014.12.003.

Recent literature
Books

FENTON, M. B. and SIMMONS, N. 2015. Bats: A World of Science and 
Mystrey. The University of Chicago Press, Chicago, 240 pp.
Bats: A World of Science and Mystery presents these fascinating nocturnal creatures in a new light. Lush, full-color 
photographs portray bats in flight, feeding, and mating in views that show them in exceptional detail. The photos 
also take the reader into the roosts of bats, from caves and mines to the tents some bats build out of leaves. A 
comprehensive guide to what scientists know about the world of bats, the book begins with a look at bats’ origins 
and evolution. The book goes on to address a host of questions related to flight, diet, habitat, reproduction, and 
social structure: Why do some bats live alone and others in large colonies? When do bats reproduce and care 

for their young? How has the ability to fly—unique among mammals—influenced bats’ mating behavior? A chapter on biosonar, or 
echolocation, takes readers through the system of high-pitched calls bats emit to navigate and catch prey. More than half of the 
world’s bat species are either in decline or already considered endangered, and the book concludes with suggestions for what we 
can do to protect these species for future generations to benefit from and enjoy.
From the tiny “bumblebee bat”—the world’s smallest mammal—to the Giant Golden-Crowned Flying Fox, whose wingspan exceeds 
five feet, A Battery of Bats presents a panoramic view of one of the world’s most fascinating yet least-understood species.

LANZA, B., FUNAIOLI, U. and RICCUCCI, M. 2015. Bats of Somalia and 
neighbouring areas. Edition Chimaira, Frankfurt am Main, 566 pp.
http://www.chimaira.de/gp/bats-of-somalia-and-neighbouring-areas.html?___store=english&___from_
store=english

http://dx.doi.org/10.1016/j.crvi.2014.12.003
http://www.chimaira.de/gp/bats-of-somalia-and-neighbouring-areas.html?___store=english&___from_store=english
http://www.chimaira.de/gp/bats-of-somalia-and-neighbouring-areas.html?___store=english&___from_store=english


3Ju ly  2015  vol .  39
African Bat Conservation News

ISSN 1812-1268

Recent Literature

Conference
The 12th African Small Mammal Symposium
12 - 17 April 2015, Mantasoa, Madagascar

Below are abstracts that are specifically related to African bats species

Oral presentations
An overview of Madagascar's small mammal fauna
Steven M. Goodman
Field Museum of Natural History, 1400 South Lake Shore Drive, Chicgo,Illinois 60605, USA and Association Vahatra, BP 3972, Antananarivo 101, 
Madagascar .
The native small mammals (Subfamily Nesomyinae and Family Tenrecidae) and bats (numerous families) have been the focus of 
taxonomical work for well over a century. There has been a steady increase in recognized levels of species richness throughout this 
period, but with nearly exponential growth over the past few decades associated extensive field inventories in different areas of the 
country. The level of discovery and been directly associated with the use of new capture techniques (e.g. pitfall traps, mist nets) and 
most importantly the use of molecular tools to better define species limits and recognize cryptic species. The past 20 or so years 
has seen the emergence of several generations of Malagasy mammalogists, working on an assortment of different organisms and 
topics. In this short review, the history of work on the small mammal and bat fauna of Madagascar is presented.

Session: Impact of climate change on mammals
Climatic impacts on the functional diversity of Malagasy bats 
Ryan Kok1, Steven M. Goodman2,3 and M. Corrie Schoeman1 

1School of Life Sciences, University of KwaZulu-Natal, Westville Campus, Durban 4000, South Africa. 2Field Museum of Natural History, Chicago, IL 
60605, USA. 3Association Vahatra, BP 3972, Antananarivo 101, Madagascar. 
Madagascar represents a global hotspot of diversity, which also faces numerous threats. Climate is an important environmental 
influence on ecosystems. However, the impact of projected climate changes on the distribution and diversity of Malagasy bats is 
currently not known. In this study, we modelled suitable habitat space of Malagasy bat species using environmental niche models 
(ENMs) under different climate scenarios. These include Last Interglacial (~120,000-140,000 ya), Last Glacial Maximum (~22,000 
ya), current (~1950-2000), and the A2 (IPSL-CM4) climate scenario in 2080. We expected that changes in climate would influence 
bats similarly within functional groups and differently across functional groups. Specifically, we predicted that bats adapted to forage 
in vegetation (clutter functional group) are more affected than bats adapted to hunt insects near vegetation (clutter-edge functional 
group) and high above vegetation (open-air functional group). ENMs revealed that changes from warm to cold climates decrease 
the potential suitable habitat space of clutter bats yet increase those of clutter-edge and open-air bat species. In contrast, changes 
from cold to warmer climates increase the suitable habitats of clutter bats more than those of clutter-edge and open-air bats. Null 
model analyses showed that under both cold and warm climatic conditions, the observed overlap in suitable habitat between clutter 
and clutter-edge functional groups is lower than expected, whereas overlap in habitat between clutter-edge and open-air functional 
groups is more similar than expected by chance. Finally, our results suggest that future climate change may shift richness hot spots 
of bats into highly populated areas that are poorly protected. Future studies need to consider effects of changes in human land use 
on suitable habitat availability of Malagasy bats.

Session: Zoonotic studies of western Indian Ocean islands mammals
Serological evidence of Lyssavirus infection in bats from the southwestern Indian Ocean islands
Julien Mélade1,2,3, Stewart McCulloch4, Beza Rarnasindrazana5, Erwan Lagadec1,3, Hervé Pascalis1,3, Steven M. Goodman5,6, Wanda Markotter4 and 
Koussay Dellagi1,3

1Centre de Recherche et de Veille sur les Maladies Emergentes dans l'Océan Indien (CRVOI), Plateforme de Recherche CYROI, 2 rue Maxime 
Rivière, 97490 Sainte Clotilde, La Réunion, France. 2Université de La Réunion, 97715 Saint-Denis, La Réunion, France. 3Institut de Recherche pour 
Ie Développement (lRD), IRD - BP 50172. 97492 Sainte-Clotilde, La Réunion. 4Department of Microbiology and Plant Pathology, Faculty of Natural 
and Agricultural Sciences, University of Pretoria, Pretoria 0001, South Africa. 5Association Vahatra, B.P. 3972, Antananarivo 101, Madagascar. 6Field 
Museum of Natural History, 1400 South Lake Shore Drive, Chicago, Illinois 60605-2496, USA.
Rabies virus and the rabies related Iyssaviruses (Family Rhabdovirdae) have a near global distribution with many bat populations 
having been implicated as reservoir hosts. With the exception of Madagascar, the islands of the southwestern Indian Ocean (SWIO) 
have historically been deemed as rabies free despite the lack of epidemiological surveillance taking place within the local bat 
populations. In this study, we screened the individual sera of 464 bats, from 23 species belonging to 18 genera and five families, 
for the presence of Lyssavirus neutralizing antibodies by means of a miniaturized Rapid Fluorescent Focus Inhibition Test (RFFIT). 
The sample cohort was made of sera collected from 336 insectivorous and 128 frugivorous bats [specifically members of Eidolon, 
Rousettus and Pteropus genera] caught on five of the SWIO islands; Anjouan (Comoros archipelagos, n = 31), Mahé (Seychelles, n 
= 40), Mauritius (n = 67), La Réunion (n = 40) and Madagascar (n = 286). These sera were tested against three challenge viruses, 
two members of phylogroup I namely rabies virus (CVS), Duvenhage virus (DUVV), and Lagos bat virus (LBV) as a representative 
of phylogroup II. Fifteen bat species produced 197 individual samples able to neutralize at least one of the challenge viruses beyond 
the cut off dilution of 1:5 resulting in 42.5% seropositivity across the sample cohort. This level of neutralization differed between 
islands with Anjouan, Mauritius, Madagascar, Seychelles, and La Réunion displaying seropositivity of 71.0%, 52.2%, 34.6%, 32.5%, 
and 22.5%, respectively. Although 17 samples were able to neutralize both CVS and DUVV there was no evidence of cross-
neutralization between the members of phylogroups I and II. The results obtained in this study provide the first evidence of Iyssavirus 
circulation within the bat populations of the SWIO islands. Although further work will be required to isolate and characterize the 
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viruses present, our results suggest the presence of putative viruses from both phylogroups I and II with the former being more 
frequent and wide spread.

Pathogenic Leptospira in Malagasy bat species show strict host parasite specificity suggestive of long-term 
co-evolutionary processes
Yann Gomard1,2,3 Muriel Dietrich1,2, Beza Ramasindrazana1,3,4, Erwan Lagadec1,3, Steven M. Goodman4,5, Koussay Dellagi1,3 and Pablo Tortosa1,2,3

1Centre de Recherche et de Veille sur les Maladies Emergentes dans l'Océan Indien, Plateforme de Recherche CYROI, 2 rue Maxime Rivière, 
97490 Ste Clotilde, La Réunion, France.  2Universite de La Réunion, 97490 Ste Clotilde, La Réunion, France. 3Institut de Recherche pour Ie 
Développement, 97490 Ste Clotilde, La Réunion, France. 4Associafion Vahatra, BP 3972, Antananarivo 101, Madagascar. 5Field Museum of Natural 
History, 1400 South Lake Shore Drive, Chicago, IL 60605, USA.
Leptospirosis, caused by pathogenic bacteria of the genus Leptospira, is considered to be a zoonosis of significant human medical 
importance on southwestern Indian Ocean islands. While these bacteria have been previously detected in a large broad range of 
mammal species, the bacteria/host associations and their evolutionary histories have thus far not been well studied at the molecular 
level, albeit such data being important in the epidemiology of this zoonosis. We characterized Leptospira infections in Malagasy 
bats and genotyped pathogenic bacteria in each positive sample with the aim of highlighting host specificity patterns within the 
considerable bat fauna of Madagascar. Altogether, 947 bats (representing six families, 18 genera, and 31 species) were screened 
with a probe-specific real-time PCR targeting pathogenic Leptospira. Subsequent genotyping of the positive samples using three 
distinct markers, allowed the construction of bacterial pylogenies, which were then overlaid upon the molecular taxonomy of their 
host. Co-phylogenetic signals between bats and Leptospira were tested with global-fit methods and several co-evolutionary scenarios 
were examined using a reconciliation tool. Our results confirm that leptospiral infection is widespread in Malagasy bats species 
(infection rate = 21.4%, 203/947 positives) and reported for the first time in seven previously unscreened bat species. We identified 
several lineages belonging to Leptospira kirschneri, L. borgpetersenii, and potentially new pathogenic bacteria species. Phylogenies 
and global-fit methods showed that Leptospira display notable host specificity, suggesting that the Leptospira community within a 
given sampling site actually depends on the occurring bat taxa. The molecular dataset used to test distinct co-evolution processes 
indicates that duplication, co-speciation, and sorting events were the most probable evolutionary scenario leading to the observed 
leptospiral diversity. These findings are discussed in the light what is known about Malagasy bats, specifically their ecology and 
phylogeny.

Session: Zoonotic, ectoparasites, and pollutant studies of African mammals
Detection of a diverse range of paramyxoviruses from African bats
Marinda Mortlock1, Ivan V. Kuzmin2, Jacqueline Weyer3, Amy T. Gilbert4, Bernard Agwanda5, Charles E. Rupprecht6, Louis H. Nel1, Teresa Kearney7, 
Jean M. Malekani8 and Wanda Markotter1

1Viral Zoonoses Group, Department of Microbiology and Plant Pathology, University of Pretoria, Pretoria, 0002, South Africa. 2University of Texas 
Medical Branch, University of Texas, Galveston, 77555, USA. 3Centre for Emerging and Zoonotic Diseases, National Institute for Communicable 
Diseases, National Health Laboratory Services, Johannesburg, 2123, South Africa. 4National Wildlife Research Center, United States Department 
of Agriculture, Fort Collins, 80521, USA. 5Mammology Section, Department of Zoology, National Museums of Kenya, Nairobi, 00100, Kenya. 
6Center for Conservation Medicine & Ecosystem Health, School of Veterinary Medicine, Ross University, St. Kitts, West Indies. 7Small Mammal 
Department, Ditsong National Museum of Natural History, Pretoria, 0001, South Africa. 8Department of Biology, University of Kinshasa, Kinshasa, 
11850, Democratic Republic of the Congo. 
Second to rodents, bats are one of the most specious groups of mammals with approximately 1200 species and counting. These 
small mammals have been implicated as reservoir to several viral and other pathogens capable of spill-over into animal and human 
populations. One such group of pathogens is the paramyxoviruses, known to also infect a range of other hosts including rodents, 
canids, birds and humans. Our aim was to gain insight into the distribution and diversity of paramyxoviruses in bat populations of 
sub-Saharan Africa. Several bat species from Cameroon, Democratic Republic of the Congo, Kenya, Nigeria, South Africa and 
Swaziland were sampled and a diverse range of approximately 32 putative paramyxoviruses was detected. Although specificity of 
some viruses was observed towards certain bat genera, other viral sequences clustered with known rodent viruses including J- and 
Beilong virus while one virus isolated from Rousettus aegyptiacus showed to be closely related to mumps virus, a known human 
pathogen. The relatedness between viruses from these different hosts, suggests that interspecies transmission is most likely taking 
place. This leads to the question as to whether researchers are at higher risk of exposure due to increased contact with these 
mammals. Insight into these viruses will be vital in understanding their pathogenic nature, cross-species transmission potential and 
viral dynamics within these different populations. 

Seasonal and ecological influences on the population dynamics of a Rousettus aegyptiacus colony in Limpopo, 
South Africa 
Stewart D. McCulloch1, Terence P. Scott1, Teresa C. Kearney2,4, Janus Paweska3, Ernest Seamark4 and Wanda Markotter1

1Department of Microbiology and Plant Pathology, Faculty of Natural and Agricultural Sciences, University of Pretoria, South Africa. 2Ditsong National 
Museum of Natural History, Pretoria, South Africa. 3Centre for Emerging and Zoonotic Diseases, National Institute for Communicable Diseases of the 
National Health Laboratory Services, Sandringham, 2131, South Africa. 4AfricanBats, 357 Botha Ave, Kloofsig, 0157, South Africa.
Virological studies have historically solely focussed on the virological aspects of the host being studied, resulting in a biased 
and incomplete view of the virus-host interactions. With an improved understanding of the influences of a wide variety of internal 
and external factors on the host, the One Health approach has become increasingly important. The Egyptian fruit bat (Rousettus 
aegyptiacus) is the only known cave-dwelling fruit bat. This unique behavioural characteristic provides an exceptional platform for 
a One Health approach to understanding disease ecology through human-wildlife-environmental interactions with the host species. 
In our study, a Rousettus aegyptiacus population present at Mahune Cave in the Limpopo Province of South Africa was targeted for 
longitudinal One Health surveillance, with the ecological aspects being our focus in order to improve our virological understanding of 
the system. Monthly inspection and sampling of R. aegyptiacus bats was performed using harp trapping near to the entrance of - and 
visual inspection of the roosting colony within - the cave co-habited by up to nine other bat species. Temperature and humidity were 
recorded in four distinct locales within the different areas of the cave on an hourly basis over a period of 18 months. Additionally, 
population numbers and sex ratios were determined and correlated with the seasonality observed within the system, with a slight 
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bias towards adults and no significant sexual bias. A single birthing season in November/December was observed - in contrast to 
that of two birthing seasons observed in central Africa. Population numbers spiked in the summer-time birthing season with colony 
estimates peaking at approximately 30 000 and dropping to approximately 2 000 in winter months. The ecological factors observed 
in our study have been shown to have a direct influence upon virological factors such as naivety and resistance to Lyssavirus 
infection.

Seasonal variation in Lagos bat virus neutralizing antibody levels present within a population of Rousettus 
aegyptiacus fruit bats in the Limpopo Province of South Africa 
Stewart D. McCulloch1, Teresa C. Kearney2, Janusz Paweska3, Louis H. Nel1 and Wanda Markotter1

1Department of Microbiology and Plant Pathology, Faculty of Natural and Agricultural Sciences, University of Pretoria, South Africa. 2Ditsong National 
Museum of Natural History, Pretoria, South Africa. 3Centre for Emerging and Zoonotic Diseases, National Institute for Communicable Diseases of the 
National Health Laboratory Services, Sandringham, 2131, South Africa.
Members of the order Chiroptera have long been associated with important zoonotic diseases. Rabies poses serious public health 
risks and has been shown to be involved in several spillover events from bats. Populations of Rousettus aegyptiacus (the Egyptian 
fruit bat) have historically been associated with Lagos bat virus (LBV) -a member of the rabies-related Iyssaviruses- and the presence 
of antibodies able to specifically neutralize this viral species. In an attempt to understand this viral-host relationship, we undertook a 
longitudinal study on a R. aegyptiacus population present year-long at the Mahune Cave system in the Limpopo Province of South 
Africa. To determine the exposure to this virus and the colony's seroprevalence, monthly serum samples were collected from a 
minimum of 50 individuals. Upon their first capture, by means of harp traps near to the entrance of the cave, each individual was 
issued a unique alpha-numeric tattoo. These facilitate monitoring through recapture events and the correlation of samples from the 
same individual at different time points. In order to determine virus neutralizing antibody titres to LBV, the Rapid Fluorescent Focus 
Inhibition Test (RFFIT) was performed in triplicate on each serum sample. The results demonstrated an average of 57% population 
exposure but with fluctuations of antibody presence between 29 – 86% of the specific months' sampled individuals. These results 
can be used to infer times of year with increased viral circulation and thus high risk periods for subsequent zoonotic spillover events. 
The monthly cross section of the colony shows no sexual bias but a slight adult preference in antibody distribution, the presence 
of over 100 recapture events has provided unique evidence for the serological conversion and waning of antibody protection in 
naturally infected and free living R. aegyptiacus.

The effect of pollutant exposure on detoxification organs in an urban adapter, the Banana Bat, foraging at 
wastewater treatment works 
Samantha Naidoo, Dalene Vosloo and M. Corrie Schoeman 
School of Life Sciences, University of KwaZulu-Natal, Durban, 4000, South Africa.
The Banana Bat, Neoromicia nana, is an urban adapter that exploits swarms of pollution-tolerant chironomid midges at wastewater 
treatment works (WWTWs). We have previously shown that this optimal food resource carries long-term costs from WWTW pollutant 
exposure, specifically the accumulation of metal pollutants in tissue and sub-lethal haematological and genotoxic responses. 
However, it is not known if WWTW pollutants are affecting the organs responsible for dealing directly with toxicants. We therefore 
investigated how pollutant exposure impacts the detoxification organs, namely the liver and kidney of N. nana foraging at WWTWs 
versus unpolluted sites. (i) We quantified metallothione in 1 E (MT1E) in the liver and kidney, using western blot analysis. MT1E is a 
protein produced primarily in the liver and kidney, that protects against metal damage by binding to and detoxifying metal ions, and 
is generally up regulated in animals exposed to excess metal levels. However, we found that bats at WWTWs had significantly lower 
MT1E than unpolluted sites. (ii) We performed EDX metal imaging to map the distribution and compositional content of metals in liver 
and kidney tissue, and preliminary results suggest higher prevalence of cadmium and lead in the tissues of WWTW bats. (iii) Using 
hepatosomatic/ renal somatic indices and histological analysis, we found morphometric aberrations in liver and kidneys of WWTW 
bats. Collectively, our results show that despite the body's innate defense mechanisms against pollutants, N. nana populations at 
WWTWs exhibit negative physiological effects in the detoxification organs. This is indicative of serious damage to their health in 
response to anthropogenic pollution sources such as WWTWs, which are a common fixture within the urban landscape. 

Plenary III
Bat refugia and their cryptic diversity
Wieslaw Bogdanowicz
Museum and Institute of Zoology, Polish Academy of Sciences, Wilcza 64, 00-679 Warszawa, Poland.
Refugia may be treated as an ark where many species find sanctuary from surrounding biota in which they could no longer survive, 
and where they are able to persist during a time of change. The Iberian, Apennine and Balkan peninsulas in southern Europe 
acted as refugia of genetic diversity during the glacial peaks of Pleistocene climate oscillations. In the case of bats, these refugia 
contributed to the development of several new lineages and served as centers for postglacial recolonization of the continent. Areas of 
refuge have also been documented for David's myotis (Myotis davidii) and the greater horseshoe bat (Rhinolophus ferrumequinum) 
in eastern continental Asia, and for the little brown bat (Myotis lucifugus) in today's southeastern USA. In Africa, Late Pleistocene and 
Holocene refugia are hypothesized to have existed along the Atlantic coast of western Africa for several plants and rodents. Similar 
refugia have been detected in other parts of the African continent, for non-flying mammals inhabiting forest or savannah. However, 
bats have been largely neglected from these African refugia analyses. A few exceptions include a recent molecular analysis of bats 
in Senegal, which revealed exciting and unexpected diversity, suggesting that West Africa was also a "refugium" during the last Ice 
Age. Important biogeographical affinities among bats have also been observed in southern Africa, and between North Africa and 
Europe, indicating underestimated biogeographic hotspots with more species to discover. This diversification in sedentary bats 
may have been driven through the generation of in situ adaptations, specialization and niche differentiation, while the emergence 
of species with a tramp strategy sensu Diamond could have entailed the utilization of faunal drift and taxon cycle. Regarding the 
considerable complexity of species responses to Pleistocene climate oscillations, more research should be undertaken, which may 
also help to reveal cases of reticulate evolution and sex-biased dispersal. 
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Session: Bats - different facts of recent research 
Cryptic diversity in Commerson's leaf-nosed bat (Chiroptera: Hipposideridae) in the western dry forests of 
Madagascar 
Andrinajoro Rakotoarivelo1,2, Sandi Willows-Munro1, M. Corrie Schoeman1, Jennifer M. Lamb1 and Steven M. Goodman2,3.
1University of KwaZulu Natal, School of Life Sciences, South Africa. 2Association Vahatra, BP 3972, Antananarivo 101, Madagascar. 3Field Museum 
of Natural History, 1400 South Lake Shore Drive, Chicago, IL, 60605, USA.
The Commerson's leaf-nosed bat (Hipposideros commersoni) is endemic to Madagascar and is particularly common in the western 
regions of the island in forested areas from sea level to 1150 m. Extensive exploitation for bush meat is probably the most important 
driver of the species' decline. Seasonal variation in abundance has been noted, but it is not clear if the species undergoes a form of 
torpor or whether they are partially migratory. A previous study on patterns of morphological variation highlighted the presence of two 
distinct morphotypes: larger individuals in the north with small individuals in the south. The main aim of this study was to reanalyse 
the craniodental data and compliment this with molecular data from both mitochondrial and nuclear genes. Phylogenetic analyses 
suggest that H. commersoni is not monophyletic, with strong support from the molecular data for the presence of several deeply 
divergent lineages. Two individuals sampled from Isalo (south central) and Itampolo (southwest) are sister to a clade containing H. 
vittatus and H. gigas and other H. commersoni specimens. Within the H. commersoni sensu stricto clade, the molecular data support 
two geographically correlated clades: a northern group and a more largely distributed southern group. The molecular clock analyses 
suggested that these two clades diverged approximately 4.39 million years ago. Morphometric data are mostly consistent with the 
molecular data suggesting a north-south break. However, at some localities these two clades co-occur with individuals from these 
two genetically distinct genetic lineages showing convergence in external and craniodental morphology. This study highlights the 
utility of the combined approach in which both morphological and molecular data provide important information of the evolution of 
widespread taxa on Madagascar. 

The ecology of Malagasy bats: Progress and challenges 
Beza Ramasindrazana1,2,3, Claude Fabienne Rakotondramanana3,4, Pablo Tortosa1,5, Koussay Dellagi1,2 and Steven M. Goodman3,6.
1Centre de Recherche et de Veille sur les maladies émergentes dans l'Océan Indien, Plateforme de Recherche CYROI, 2 rue Maxime Rivière, 
97490 Sainte Clotilde, La Réunion, France. 2Institut de Recherche pour Ie Développement, 97490 Sainte Clotilde, La Réunion, France. 3Association 
Vahatra, BP 3972, Antananarivo 101, Madagascar. 4Untversité d'Antananarivo, Faculté des Sciences, Département de Biologie Animale, BP 906, 
Antananarivo 101, Madagascar. 5Université de La Réunion, 15, avenue René Cassin, 97744 Saint Denis Cedex 9, La Réunion, France. 6The Field 
Museum of Natural History, 1400 South Lake Shore Drive, Chicago, IL, USA.
The key function of bats in the balance of natural ecosystem has been extensively documented and the importance of frugivorous 
taxa in seed dispersal and plant pollination, as well as the role of animalivorous species in the regulation of insect populations is 
now widely accepted. On Madagascar, the investigation on bats has thus far primarily focused on taxonomical aspects, and several 
decades of intensive sampling have provided considerable advances in the knowledge of this highly endemic fauna. These studies 
mainly based on morphological and molecular tools led to the current recognition of 44 species on the island belonging to eight 
families, amongst which several cryptic species have been recently described. Additionally, bioacoustic studies on these different 
species also conducted for species identification and ecological purposes. Echolocation calls are generally species-specific, and, 
depending on the studied groups, can be used in species identification and constitutes a key for bioecological studies. Moreover, 
different studies have provided new insights into the ecology of these nocturnal mammals, specifically, the distribution, diet as well 
as major threats of Malagasy bat fauna. These results are not only important for future conservation programs or for a sustainable 
exploitation of this resource (bush meat and guano), but are also of major significance for understanding the ecology of bat-
hosted pathogens that are currently showing increasing interest. Investigating the dynamics of bats parasites in the wild requires a 
comprehensive knowledge of bats ecology notably social behavior, natural history or populations structuring. Madagascar shelters a 
diverse and mostly endemic bat fauna for which taxonomy and distribution is now well established. This somehow unique situation 
offers outstanding opportunities to Malagasy bat biologists who can actively participate to multidisciplinary research programs 
aiming at understanding the ecology of bats and their pathogens.

Effects of forest fragmentation on bats at Kakamega Forest, western Kenya 
Paul Webala and Jeremiah Mwaura
Karatina University, PO Box 1957 - 10101, Karatine, Kenya.
Habitat loss and fragmentation are serious threats to biodiversity, especially in tropical rainforests, with arguably highest biodiversity, 
but where deforestation is continuing at an alarming rate. Nonetheless, little is known about such perturbations on biotas. We 
investigated effects of forest degradation and fragmentation on the relative abundance of bat species and community composition 
at Kakamega Forest, western Kenya, based on captures at two locations (edge and interior) at 36 sites in three forest fragments 
of differing sizes and fragment characteristics (fragment size, tree density (DBH > 20 cm) and degree of degradation (indexed 
as density of stumps in each fragment, and measure of forest cover). A total of 1296 mist-net hours and 1786 harp-trap hours (in 
72 nights) resulted in the capture of 4430 bats representing 16 species and seven families. Frugivores had significantly higher 
abundances on the edges of the larger Main Kakamega Forest fragment (8600 ha) than on the edges of the smaller Malava Forest 
fragment (100 ha). Similarly, highly cluttered or narrow space animalivores (presumably "forest specialists") predominated in the 
forest interior of the Main Kakamega Forest than in the smaller Malava Forest. Canonical Correspondence Analysis (CCA) showed 
that forest cover and tree density explained the occurrence of many forest specialists in the forest interior while frugivores were 
associated with stump density. We thus infer that the highly disturbed and open Malava Forest fragment, with the least and highest 
tree and stump density, respectively, favoured species that occur in open habitats or on the edges. Conversely, specialist species 
almost exclusively occurred in the less disturbed, larger and closed canopy Main Kakamega Forest, and may prove especially 
vulnerable to forest fragmentation. 

Nycteria parasite coevolution with African rhinolophid and nycterid bats 
Juliane Schaer1,2,DeeAnn M. Reeder3, Megan E. Vodzak3, Kevin J. Olival4, Natalie Weber5, Frieder Mayer2, Kai Matuschewski1,6 and Susan L. 
Perkins7

1Max Planck Institute for Infection Biology, Parasitology Unit, 10117 Berlin, Germany. 2Museum für Naturkunde - Leibniz Institute for Research on 
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Evolution and Biodiversity, 10115 Berlin, Germany. 3Department of Biology, Bucknell University, Lewisburg, Pennsylvania. 17837, USA. 4EcoHealth 
Alliance, New York, New York 10001, USA. 5Institue of Experimental Ecology, University of Ulm, 89069 Ulm, Germany. 6Institute of Biology, Humboldt 
University, 10117 Berlin, Germany. 7Sackler Institute for Comparative Genomics, American Museum of Natural History, New York, New York 10024, 
USA.
Parasitic protozoa have evolved many co-evolutionary paths towards stable transmission to their host population. Plasmodium, 
the causative agent of malaria, and related hemosporidian parasites are arthropod-borne eukaryotic pathogens that actively 
invade and develop within erythrocytes, often resulting in substantial morbidity and mortality of the infected hosts. Across this 
parasite family, a diverse intermediate hosts are used, including several orders of mammals, birds, squamate reptiles, turtles, and 
crocodilians. Bats have been known to be hosts of malaria parasites for over a century, and as hosts, they possess perhaps the most 
phylogenetically diverse set of hemosporidian genera and species. We present the first detailed molecular phylogenetic analysis of 
the hemosporidian genus Nycteria, a parasite of tropical insectivorous bats. A hallmark of these parasites is their capacity to infect 
several distinct families (Rhinolophidae, Hipposideridae, Megadermatidae, Emballonuridae, and Nycteridae) of the two evolutionary 
distant suborders of chiropteran hosts. We detected parasites in rhinolophid and nycterid hosts in geographically separate areas 
of sub-Saharan Africa (Sierra Leone, South Sudan, and Kenya) and show that molecular phylogeny supports distinct clades of 
Nycteria according to the two host genera Nycteris and Rhinolophus, suggestive of ancient co-divergence and low-levels of host 
switching. This hemosporidian parasite-mammalian host system highlights that benign infection without erythrocytic replication and 
its associated pathology is a successful alternative to virulence.

Is interspecific competition for private frequency bands implicated in signal divergence in mammals?
David S. Jacobs and Anna C. Bastian 
Department of Biological Sciences, Private Bag X3, University of Cape Town, Rondebosch, Cape Town 7701, South Africa.
Central to Darwin's theory of evolution by natural selection is the idea that competition is one of the processes that causes lineage 
divergence. Competition is now pervasive in explanations of such divergence and is often invoked as an ad hoc explanation for 
differences between species occupying the same habitat. This raises the spectre of Connell's "ghost of competition past". Evidence 
for competition amongst mammals has most often focused on traits (e.g. diet) not usually associated with mate choice or sexual 
selection, processes that can lead to divergence. Little work has been done on competition for acoustic signal space, despite the 
potential for such signals to mediate mate choice and non-random mating. There is much evidence, at least for birds and frogs, that 
communication signals can drive divergence and that in multi-species assemblages competition results in species using divergent 
acoustic signals to promote species specificity. We used horseshoe bats (Rhinolophus) as a test case to investigate the role of 
interspecific competition in driving divergence in acoustic signals. We compared the call frequencies of several species of bats 
in allopatry and sympatry and found patterns of frequency variation within species that were strongly suggestive of divergence 
mediated by interspecific competition. In all multispecies assemblages, no two species had overlapping call frequencies and 
populations within species used different call frequency in allopatry and sympatry. In sympatry, R. blasii and R. clivosus called at 
87 kHz and 92 kHz, respectively. However, in allopatry R. blasii called at 92 kHz. Similarly, in sympatry with R. blasii (87 kHz), R. 
simulator called at 80 kHz and in allopatry at 86 kHz. Lastly, R. capensis in sympatry with R. damarensis (86 kHz) called at 78 kHz 
and in allopatry at 86 kHz.

Listening carefully: Increased perceptual acuity for species discrimination in multispecies signalling 
assemblages
Anna Bastian and David S. Jacobs 
Department of Biological Sciences, Private Bag X3, University of Cape Town, Rondebosch, Cape Town 7701, South Africa.
Communication is a fundamental component of evolutionary change because of its role in mate choice and sexual selection. 
Acoustic signals are vital elements of animal communication and sympatric species may use private frequency bands to facilitate 
intraspecific communication and identification of conspecifics (acoustic communication hypothesis, ACH). If so, animals should 
show increasing rates of misclassification with increasing overlap in frequency between their own calls and those used by sympatric 
heterospecifics.  We tested this on the echolocation of the horseshoe bat, Rhinolophus capensis, using a classical habituation-
dishabituation-experiment in which we exposed R. capensis from two phonetic populations to echolocation calls of sympatric and 
allopatric horseshoe bat species (R. clivosus and R. damarensis) and different phonetic populations of R. capensis. As predicted 
by the ACH, R. capensis from both test populations were able to discriminate between their own calls and calls of the respective 
sympatric horseshoe bat species. However, only bats from one test population were able to discriminate between calls of allopatric 
heterospecifics and their own population when both were using the same frequency. The local acoustic signalling assemblages 
(ensemble of signals from sympatric conspecifics and heterospecifics) of the two populations differed in complexity as a result of 
contact with other phonetic populations and sympatric heterospecifics. We therefore propose that a hierarchy of discrimination ability 
has evolved within the same species. Frequency alone may be sufficient to assess species membership in relatively simple acoustic 
assemblages but the ability to use additional acoustic cues may have evolved in more complex acoustic assemblages to circumvent 
misidentifications because of the use of overlapping signals. When the acoustic signal design is under strong constraints because 
of dual functions and the available acoustic space is limited because of co-occurring species, species discrimination is mediated 
through improved sensory acuity in the receiver.

Session: Humans, agriculture, and introduced mammals
Assessing the impacts of large scale commercial agriculture on the activity and community composition of 
insectivorous bats in an African savanna, Swaziland 
Fezile Mtsetfwa1, Ara Monadjem1,2,3 and Robert McCleery2

1Department of Biological Sciences, University of Swaziland, Kwaluseni, Swaziland. 2Department of Wildlife Ecology and Conservation, University 
of Florida, Gainesville, Florida, USA. 3Mammal Research Institute, Department of Zoology and Entomology, University of Pretoria, Pretoria, 0002, 
South Africa.
Intensive agricultural practices such as sugarcane plantations can decrease biodiversity on a landscape scale, However, these 
plantations can also provide important foraging sites for some species of African bats such as Chaerephon pumilus and Mops 
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condylurus (Molossidae), Such species are typically open-air foragers (with narrow bandwidth, low frequency, and low duty cycle 
calls), Nonetheless, we only have a limited understanding of how intensive agricultural practices influence bat communities, This 
study investigated the effect of sugarcane cultivation on the entire bat community, Our goal was to understand how different 
species of bats were affected by the abrupt interference of savanna and agro-ecosystem (specifically sugarcane) habitats, Bats 
were categorized into broad foraging groups based on their echolocation call structure (Molossidae / Emballonuridae: open-air; 
Vespertilionidae / Miniopteridae: clutter-edge; and Hipposideridae / Rhinolophidae; clutter). To measure bat activity we established 
six grids (each 25 ha in extent) randomly located in savanna and sugarcane habitats. At each grid, we placed nine detectors 125 
m apart. We recorded bat echolocation calls using ANABAT II and ANABAT Express detectors. Detectors were placed out before 
dusk and collected the following morning after dawn. We made recordings six times (three in summer and three in winter) over a 
one-year period. Activity was calculated as the number of passes recorded. We used a reference call library based on bats captured 
in the study site for call identification. Where complete separation could not be attained, the species with overlapping calls were 
treated as a single "acoustic species". Bat species richness was highest in the savanna and decreased significantly in the sugar 
cane plantations. In contrast, bat activity appeared to have the opposite trend, with higher activity in sugarcane plantations. This 
study has shown that sugarcane fields have significant impacts on the structure of savanna bat communities by decreasing species 
richness, and altering bat activity patterns.

To what extent are three types of deterring means efficient to control the loss of litchi crops consumed by 
Madagascar fruit bats?
Radosoa A. Andrianaivoarivelo1,2, Tatamo E. A. Raharimihaja2 and Jo L. Rakotoarison2

1Department of Animal Biology, University of Antananarivo, Antananarivo 101, Madagascar. Résidence Fanambinantsoa, Villa N° 3, BP 906, 
Antananarivo 101, Madagascar.
All the three fruit bats on Madagascar (Pteropus rufus, Eidolon dupreanum and Rousettus madagascariensis) are endemics and 
there is evidence that they fed on litchi crops. Our study was conducted in Anosibe An'Ala (center east) and Tolagnaro (extreme 
southeast) in 2012-2013 during the litchi harvest period and focused on P. rufus and R. madagascariensis. Two of our three methods 
were inspired from those used by the litchi growers in Tolagnaro, where the use of sound (iron bell) and vision (scarecrow) deter 
fruit bats from eating fruits. We improved upon these techniques and standardized them to avoid complications with our statistical 
analyses. The third method was for biological control with a product known as "Plantskydd"; its taste and odor is supposed to deter 
bats. The litchi fruit damage by fruit bats per standing tree ranged from 440 g to 7040 g and two of our three methods seemed to 
be efficient to reduce deprivations by bats. Plantskydd is produced in the USA, and made from dried mammal blood and vegetable 
oil. There were significant differences in the damage levels between the study sites and between our three deterring methods. The 
scarecrow and bell ringing methods seemed to have greater effect to reduce the fruit bat damage. The effectiveness of the biological 
product (Plantskydd) was apparent if the product was pulverized, had enough time to dry, and adhere to fruit before rain. Results 
from the fecal samples showed that fruits bats had no clear dietary preferences, but choice was influenced by food availability.

Plenary IV
Community ecology of small mammals in the 21st Century: Trends and prospects
M. Corrie Schoeman 
School of Life Sciences, University of Kwazulu Natal, Westville Campus, Durban 4000, South Africa.
Community ecology investigates the set of species co-occurring at a given time and place, their origins, and their ecological and 
evolutionary consequences. Given the rate of habitat destruction world wide, understanding how communities assemble and the 
factors that influence their dynamics will prove critical to managing and restoring small mammal biodiversity. The increasing availability 
of phylogenetic and broad-scale environmental data, as well as computing power has helped to reveal the multitude of processes 
driving community assembly, particularly within macroecological and evolutionary ecology frameworks. In this presentation, I will 
review previous and ongoing research on patterns and processes of African and Malagasy bat diversity at various spatio-temporal 
scales, and argue that mechanistic insights into bat community structure and dynamics can be obtained by explicitly incorporating 
information regarding phylogenetic relatedness, and Grinnellian and Eltonian niches of species. These methods also hold the 
promise to provide a framework for identifying the species most vulnerable to habitat loss and climate change, and those more likely 
to maintain gene flow across fragmented landscapes, and persist, despite rapid environmental change.

Session: Small mammal community ecology
Environmental factors driving lineage diversification in small mammals: A review
Gregory Mutumi and David Jacobs 
Department of Zoology, Private Bag X3, University of Cape Town, Rondebosch, Cape Town, 7701, South Africa.
Environmental factors (climate and geography) drive lineage diversifications in animals. It has been acknowledged in many studies 
that the degree of interbreeding between populations is affected by both distance and different environmental conditions, i.e., 
isolation by distance (ISO) and isolation by ecology (ISE), respectively. Adaptation to local environmental conditions and geographic 
distance affect mate choice across populations and thereby potentially leading to lineage diversification. Environmental variation 
has therefore been suggested to play a key role in population divergence, despite other competing hypotheses of neutrality, which 
argue that divergence is largely due to mutations and drift. Even so, for drift to be strong, the environment has to play a role of either 
separating populations or to make populations different enough to reduce gene flow. The relative contributions of ISO and ISE are 
therefore poorly understood owing to the difficulty in teasing the two apart. For instance, several studies reveal support for sexual 
selection in acoustic divergence, but the relative influences of ecological context are not well explored. We propose a framework for 
teasing apart the relative contributions of adaptive and neutral mechanisms leading to population divergence with a particular focus 
on acoustic signals in African bats. We also discuss cases where these processes may lead to lineage diversification, and how their 
relative importance can vary over evolutionary timescales.
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Diversité du comportement alimentaire des Vespertilioninae au sein d'un assemblage de chauves-souris 
insectivores : cas de la concession forestière de Kirindy CNFEREF et de la forêt d'Antsahabe à Madagascar 
Claude Fabienne Rakotondramanana1,2, Balsama Rajemison3 and Steven M. Goodman1,4

1Association Vahatra, BP 3972, Antananarivo 101, Madagascar. 2Département de Biologie Animale, Université d'Antananarivo, BP 906, Antananarivo 
101, Madagascar. 3Parc Botanique et Zoologique de Tsimbazaza, BP 4096, Antananarivo 101, Madagascar. 4Field Museum of Natural History, 1400 
South Lake Shore Drive, Chicago, Illinois 60605, USA.
Suite à des résultats d'inventaire antérieurs et associés à cette étude, trois espèces affillées au Vespertilioninae sont connues dans 
la forêt sèche de Kirindy CNFEREF, Pipistrellus raceyi, P. hesperidus et Hypsugo sp. nov. Cette dernière étant une révision de H. 
anchietae auparavant localisée dans la partie occidentale de Madagascar et également connue dans Ie continent africain. Dans 
la forêt humide d'Antsahabe, Neoromicia matroka et N. robertsi vivent en sympatrie. Les petites espèces de Vespertilioninae sont 
dotées d'une particutarité cryptique et leur similarité morphologique est remarquable, tant entre les espèces de Madagascar qu'Afro-
Malagasy. Aussi, décrypter la diversité écologique potentielle au sein de leur communauté a été révélateur. Des investigations 
orientées sur leur comportement alimentaire ont permis de mieux évaluer des cas de variations interspéclfiques, et par la même 
occasion, d'en savoir davantage sur la diversité, la distribution et la co-occurrence de leurs proies. Ces études ont été essentiellement 
basées sur la méthode classique d'observation et d'identification sous loupe binoculaire des échantillons d'arthropodes, collectés 
à I'aide de pièqe malaise ainsi que de la détermination des restes non digérés dans les pelotes fécales des chauves-souris. 
A travers des analyses comparatives, suivant les principes des modèles nuls ou à I'aide des estimateurs d'indice écologique, 
nous présentons des informations sur les niches alimentaires des petites espèces de Vespertilioninae au sein de I'assemblage 
de chauves-souris insectivores partageant Ie même biotope avec ce groupe. Ainsi, I'importance d'un type de proie pour chaque 
espèce, leur degré de spécialisation et la taille de leur niche alimentaire ont été décortiqués. Ces facteurs étant conditionnés par 
des contraintes morphologiques, géoqraphiquas et même bioacoustiques, diverses hypothèses à inférence écomorphologique ont 
permis d'expliquer ou d'évoquer une probable répartition ou partage de niche vis-à-vis de la coexistence des espèces sympatriques.

Session: Small mammal distribution, diversity patterns, and community ecology
Small mammals diversity in Mount Hoyo (eastern DR Congo) 
P.J. Kaleme1,2, J. M. Mwanga1 and B. J. Van Vurren2

1Unité de Recherches sur les mammifères, Département de Biologie, CRSN-Lwiro/ Bukavu, DR Congo.  2Molecular Laboratory, Zoology Department, 
University of Johannesburg, Auckland Park, South Africa.
Mount Hoyo is a forest reserve gazetteed in 1937. It is known for its famous caves where thousands of bats roost. The site is located 
toward the northern end of the Albertine Rift that has been identified as a "biodiversity hotspot", an "ecoregion" and an "endemic bird 
area" or as an area of global importance for conservation because it contains many endemic and threatened species.  However, the 
reserve has never been surveyed for its biodiversity.  Habitats in the reserve are composed of primary and secondary (less degraded) 
forest.  In some parts, there are abandoned palm tree plantations.  Mount Hoyo is one of the Albertine Rift sites that is entirely at 
lowland elevations. In this study, we inventoried small mammals of the reserve using Sherman live traps and pitfall buckets for 
rodents and mist nets for bats. Larger mammals were also recorded using line transects and reconnaissance routes.  Thirty species 
of small mammals (17 rodents and 13 bats) and 24 species of large mammals were recorded at the site.  These species numbers 
are an under-estimate because only a small fraction was sampled for small mammals.  Some species such as Lophuromys dudui 
are reported for the first time far south of its previously recognized area of occurrence. Malacomys longipes was only recorded in 
less disturbed areas while, Hylomyscus stella, Praomys jacksoni and Lophuromys aquilus were recorded irrespective of the level 
of disturbance.  Large mammals comprised among others, the common chimpanzee (Pan troglodytes, Cercopithecus ascanius, C. 
mitis kandty, Sycherus caffer and Tragelaphus scriptus. More samples are needed in the site to have a complete list of the species.

Session: Genetics – phylogeography, phylogeny, and biogeography
Phylogeny and taxonomy of the African Rhinopomatidae 
Petr Benda1,2 and Peter Vallo3

1Department of Zoology, National Museum (Natural History), Vaclavske nárn, 68, 11579 Praha 1, Czech Republic. 2Department of Zoology, Charles 
University, Vinična 7, 128 44 Praha 2, Czech Republic. 3Institute of Vertebrate Biology, v.v.i., Academy of Sciences CR, Květná 8, 603 65 Brno, 
Czech Republic.
Three rhinopomatid species have been traditionally reported from Africa: Rhinopoma microphyllum and R. hardwickii with large 
ranges over the Old World eremial zone, and R. macinnesi with a limited local range in East Africa. However, recent molecular 
genetic studies have distinguished the African and West Arabian populations of R. hardwickii as a separate species, R. cystops, 
while restricting R. hardwickii s.str. to the remaining Asian regions from Iran eastwards. A new species, R. hadramauticum, was 
described as an endemic of the Afro-tropic zone of southern Arabia. Several individuals of Rhinopoma, tentatively assigned to R. 
cystops based on external morphology, were caught in southeastern Senegal and northwestern Mauritania. Phylogenetic position of 
these specimens within Rhinopoma was inferred using the mitochondrial cytochrome b sequences. Two closely related haplotypes 
clustered as a deeply divergent evolutionary lineage within an unresolved monophyletic group further comprising R. cystops inhabiting 
area from Morocco up to southern Arabia and R. hardwickii s.str. from Iran and India, differing in 7.9-9.1% of uncorrected genetic 
distance from these two lineages. This endemic West African lineage most likely represents a remainder of an early colonisation of 
the African continent from Asia. Additional analysis using a shorter sequence dataset showed the endemic R. macinnesi as a sister 
lineage to R. cystops, rendering the position of the West African lineage paraphyletic. Given the genetic differentiation from the 
other lineages of the R. hardwickii group, a separate species status should thus be recognised for the respective West African new 
lineage. Hence, the final number of the Afrotropical species of the family increases to five.

Session: Small carnivores, squirrels, prosimians, and bat physiology
Summit metabolism and expansibility in Wahlberg's epauletted fruit bats: Seasonal acclimatisation and effects 
of captivity 
Ingrid Minnaar, Nigel Bennett, Christian Chimimba and Andrew McKechnie
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Mammal Research Institute. Department of Zoology and Entomology, University of Pretoria. Pretoria, 0002, South Africa.
Summit metabolism (Msum), the maximum rate of resting metabolic thermogenesis, has been found to be broadly correlated with 
climatic variables and the use of heterothermy in some endotherms. Far less is known about Msum and metabolic expansibility [ME, 
the ratio of Msum to basal metabolic rate (BMR)] in bats compared to many other endotherm taxa. We measured BMR and Msum during 
winter and summer in captive and wild populations of a pteropodid from the southern subtropics, Wahlberg's epauletted fruit bat 
(Epomophorus wahlbergi) in Pretoria, South Africa. The Msum of fruit bats ranged from 5.178 ± 0.611 W (captive, summer) to 6.006 
± 0.890 W (captive, winter), and did not vary significantly between seasons. In contrast, BMR decreased by 17-25% in winter. The 
combination of seasonally stable Msum but flexible BMR resulted in ME being significantly higher in winter than summer, ranging from 
7.24 ± 1.49 (wild, summer) to 13.11 ± 2.14 (captive, winter). The latter value is well above the typical mammalian range. Moreover, 
both Msum and ME were significantly higher in captive bats compared to wild individuals; we speculate this represents a phenotypic 
response to a reduction in exercise-associated heat production while in captivity. Our data for E. wahlbergi, combined with those 
currently available for other chiropterans, reveal that Msum in bats is highly variable compared to allometrically expected values for 
other mammals.

Poster presentations
Phylogenetics of some southern African horseshoe bat species
Anna Bastian1, David S. Jacobs1, Sebastien J. Puechmaitle2, and Bjoern M. Siemers3

1Department of Biological Sciences, Private Bag X3, University of Cape Town, Rondebosch, Cape Town 7701, South Africa. 2Zoology Institute, Ernst-
Moritz-Arndt University, Johann Sebastian Bach-Str. 11/12, 17489 Greifswald, Germany. 3†MPI for Ornithology, Eberhard-Gwinner-Strafse, 82319 
Seewiesen, Germany.
Knowledge about phylogenetic relationships provides important information for most biological questions. Whether studies deal 
with e.g. diversity, biogeography, comparative approaches, and ecological theories or in testing long-standing hypotheses about 
adaptation, they all require consideration of systematic relationships and shared evolutionary history. Phylogeny can be used to 
study both patterns and processes of evolution. Its importance lies in providing a phylogenetic framework to any feature or trait 
of a taxon studied. The most fruitful analyses will be those based on the strongest phylogenetic inferences. Bats are the second 
most specious group of mammals and display enormous diversity but relative to studies on other continents, there has been little 
research on African bats. However, this has been changing and as more and more research is done on African bats, on a variety of 
different topics, the need for robust phylogenies has increased. We are interested in one of the most unique phenotypic trait of bats, 
echolocation. We found considerable variation of echolocation frequencies within some horseshoe bat species and are investigating 
the reasons for this signal divergence. Here, we present phylogenetic reconstructions of seven African horseshoe bat species 
of the genus Rhinolophus based on an extensive database, which also includes museum samples. Our aim was to re-assess 
and complement the systematics of these species and to reveal hidden lineage diversification as an aid to explaining phenotypic 
divergence. The systematic results will provide information for the diverse areas of research requiring a phylogenetic framework.

Bat fauna of Lesotho
Petr Benda1,2, Jaroslav Červený3 and Nico Avenant4

1Department of Zoology, National Museum (Natural History), Vaclavske nám. 68, 11579 Praha 1, Czech Republic. 2Department of Zoology, Charles 
University, Viničná 7, 128 44 Praha 2, Czech Republic. 3Department of Game Management and Wildlife Biology, Czech University of Life Sciences, 
Karnýcká 1176, 165 21, Praha 6, Czech Republic. 4Department of Mammalogy, National Museum, P.O Box 266, Bloemfontein, 9300, South Africa.
Based on literature records, revision of museum material and on evidence from a new field survey, 70 records of nine bat species, 
belonging to five families, are available from the Kingdom of Lesotho. Rhinolophus augur, Nyctinomus aegyptiacus, Cistugo lesueuri, 
and Neoromicia capensis are the most common species of the Kingdom (10-16 records per species). They are also widespread, 
having been found in all altitudinal zones. Myotis tricolor and Eptesicus hottentotus are medium frequent bats in Lesotho (7 and 
8 records, respectively). While M. tricolor is known mainly from more elevated sites, E. hottentotus was found in rather lowland 
regions. Laephotis wintoni was repeatedly documented only in the Sehlabathebe NP in the highest altitudes of the Kingdom above 
2400 m a. s. I. Miniopterus natalensis is considered a rare bat in Lesotho, being known from three sites in lower elevations only. The 
old literature record of Myotis bocagei needs to be revised.

Hunting, host longevity, and pathogen persistence in a Madagascar fruit bat community
Cara E. Brook1, Hafaliana C. Ranaivoson2,3 and Andrew P. Dobson1

1Princeton University, Department of Ecology and Evolutionary Biology, Princeton, NJ, USA. 2Institut Pasteur Madagascar, Division of Epidemiology, 
Antananarivo 101, Madagascar. 3University of Antananarivo, Department of Animal Biology, Antananarivo 101, Madagascar.
In light of the ongoing West African Ebola epidemic, the role of bats as reservoirs for highly virulent zoonotic pathogens is receiving 
increasing attention. An ecological understanding of the mechanisms enabling pathogen persistence and motivating epidemic 
spikes in transmission will be essential to any public health effort to predict and prevent future incidence of bat-borne pathogen 
spillover. Previous theoretical and experimental work demonstrates that anthropogenic culling of natural pathogen reservoirs can 
counterintuitively elevate pathogen prevalence (and corresponding zoonotic risk) by relaxing natural density-dependent controls, 
opening niche space for migration of susceptible young, or enabling establishment of less virulent pathogen strains. We are exploring 
the impacts of human hunting on host longevity and implications for pathogen persistence among fruit bats consumed as bushmeat 
in the Madagascar ecosystem. In particular, hunter interviews, combined with cementum annuli age analysis of extracted tooth 
samples of Pteropus rufus and Eidolon dupreanum fruit bats indicates significantly greater hunting pressure-and correspondingly 
shorter average lifespans-for P. rufus versus E. dupreanum. We explore these age data and model corresponding scenarios for 
pathogen persistence in the Madagascar fruit bat community. We are currently testing these models via collection of cross-species 
prevalence data for a suite of viral, bacterial, and protozoal pathogens in our system.
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Biodiversity, phylogeny and biogeography of Malagasy vespers (Chiroptera, Vespertilionidae)
Malalatiana Michèle Ratsimbazafy1,2, Steven M. Goodman3, Belinda Appleton4, Tamas Görföl5, Raphaël Colombo6, Guy-Crispin Gembu7, Carine 
Ngoagouni8 and Alexandre Hassanin1,2,9

1Muséum National d'Histoire Naturelle, Institut de Systématique, Evolution, Biodiversité (ISYEB UMR 7205), CP51, 75005 Paris, France. 2Muséum 
National d'Histoire Naturelle, Service de Systématique Moléculaire (UMS 2700), 75005 Paris, France. 3Field Museum of Natural History, 1400 
South Lake Shore Drive, Chicago, Illinois 60605, USA and Association Vahatra, BP 3972, Antananarivo 101, Madagascar. 4School of Life and 
Environmental Sciences, Deakin University, Melbourne, Victoria 3216, Australia. 5Department of Zoology, Hungarian Natural History Museum, 
Baross u. 13, 1088 Budapest, Hungary. 6Association Ascalaphe, 460 route de Noyers sur Jabron, 04200 Sisteron, France. 7Université de Kisangani, 
Faculté des Sciences, BP 2012, Kisangani, Democratic Republic of the Congo. 8Institut Pasteur de Bangui, BP 923 Bangui, Central African Republic. 
9Sorbonne Université, UPMC Université de Paris 06, UFR927, 75005 Paris, France.
According to different authorities, Madagascar holds between six and 11 species of small vespers, including up to four genera 
(Eptesicus, Hypsugo, Neoromicia and Pipistrellus). Some taxa occurring on the island are thought to be shared with the African 
continent (between 17 and 64% depending on the authority), suggesting that some of these species are able to disperse across the 
Mozambique Channel, a water barrier of at least 400 km. Since morphological identification of vesper bats is highly problematic, we 
conducted a molecular taxonomy study, based on both mitochondrial and nuclear markers, to discriminate potential cryptic species 
of Malagasy and African vespers. Our phylogenetic analyses confirm that more than half of the vesper bats collected on Madagascar 
were misidentified in the field, and that the island holds six species, five of which are endemic. Our data also suggest that Malagasy 
vespers belong to two distinct clades, probably best defined as Pipistrellus and Neoromicia. Biogeographic inferences indicate that 
five dispersal events occurred between Africa and Madagascar during the Plio-Pleistocene epoch.

Haematological and genotoxic responses in an urban adapter, the Banana Bat, foraging at wastewater 
treatment works
Samantha Naidoo, Dalene Vosloo and M. Corrie Schoeman
School of Life Sciences, University of KwaZulu-Natal, Durban, 4000, South Africa.
Wastewater Treatment Works (WWTWs) are a ubiquitous feature of the urban landscape. The Banana Bat, Neoromicia nana 
specifically exploits the high abundance of chironomid midge prey at WWTWs but these populations also have higher levels of 
non-essential metals (Cd, Cr, Ni) in their tissues than bats foraging at unpolluted sites. Primary physiological responses may 
be elicited in pollutant exposed animals. We investigated whether pollutant exposure at WWTWs impacts haematological and 
genotoxic parameters in N. nana. We compared four measures of haematological/genotoxic damage between N. nana foraging 
at three WWTWs and two unpolluted sites located in KwaZulu-Natal, South Africa: DNA damage (Comet assay), total antioxidant 
capacity (FRAP assay), chromosomal aberration (micronuclei formation) and blood oxygen capacity (haematocrits). There was 
significantly higher DNA damage in N. nana at WWTWs than in bats from unpolluted sites, suggesting inadequate repair to double 
stranded DNA breaks. In addition, WWTW bats had significantly lower antioxidant capacity. This suggests that bats at WWTWs 
may have a diminished capacity to cope with the excess reactive oxidative species produced from pollutants such as metals. 
There was no increase in micronucleus frequency. Haematocrits were however, significantly higher in WWTW bats, possibly due 
to erythrocyte production in response to certain pollutants. Thus, effects of pollutant exposure in bats foraging at WWTWs elicit 
sub-lethal haematological and genotoxic responses, which may pose serious long-term risks. This provides evidence that WWTWs, 
that are aimed to remove pollutants from the environment, can themselves act as a contamination source and can pose a threat to 
animals exploiting these habitats.

Filarial and haemosporidian parasites in Malagasy bats
Beza Ramasindrazana1,2,3, Pablo Tortosa1,4, Milijaona Randrianarivelojosia5, Erwan Lagadec1,2, Steven M. Goodman3,6 and Koussay Dellagi1,2

1Centre de Recherche et de Veille sur les Maladies Emerqentes dans l'Océan Indien, Plateforme de Recherche CYROI, 2 rue Maxime Riviéra, 
97490 Sainte Clotilde, La Réunion, France. 2Institut de Recherche pour le Développement, 97490 Sainte Clotilde, La Réunion, France. 3Association 
Vahatra, BP 3972, Antananarivo 101, Madagascar. 4Université de La Réunion, 15, avenue René Cassin, 97744 Saint Denis Cedex 9, La Réunion, 
France. 5Institut Pasteur de Madagascar, Malaria Research Unit, BP 1274, Antananarivo 101, Madagascar. 6The Field Museum of Natural History, 
1400 South Lake Shore Drive, Chicago, IL, USA.
We investigated filarial and haemosporidian parasites circulating in bats to understand their diversity and explore the importance 
of biotic and abiotic factors shaping the distribution of these parasites.  In total, 947 specimens representing six of the eight 
known bat families on the island and 31 of the 44 described taxa were sampled from 52 sites (disproportionate to western dry 
forests). Samples were screened for the presence of parasites through both molecular and morphological approaches. Three 
main groups of nematodes were recognized, the most prevalent group is represented by Litomosa spp. infecting members of the 
family Miniopteridae; a second cluster including the genus Litomosoides infecting Pipistrellus cf. hesperidus, which is described 
for the first time in Malagasy members of the subfamily Vespertilioninae; and a third cluster is composed of undescribed filarial 
nematodes found in Miniopterus griveaudi, Myotis goudoti, Neoromicia matroka, and Otomops madagascariensis. Litomosa clades 
do not demonstrate host specificity, nevertheless, Mantel test showed a clear separation of taxa based on geographic distance. 
Regarding the haemosporidian parasites, two main groups were distinguished based on molecular and morphological analysis, 
with Polychromophilus melanipherus circulating in the eight Miniopterus spp. sampled and P. murinus detected in Myotis goudoti. 
Polychromophilus melanipherus was the most prevalent with 18 out of the 20 sites sampled being positive. Future work on the blood 
parasites of bats should determine infection patterns in taxa not included in these analyses, specifically from the eastern portion of 
the island and address different points related to the biological cycle of these vector-borne infections.

Hemoparasites in Madagascar fruit bats
Hafaliana C. Ranaivoson1,2, Cara E. Brook3, Lydia Rabetafika2 and Jeanne Rasamy2

1lnstitut Pasteur Madagascar, Division of Epidemiology, Antananarivo 101, Madagascar. 2University of Antananarivo, Department of Animal Biology, 
Antananarivo 101, Madagascar. 3Princeton University, Department of Ecology and Evolutionary Biology, Princeton, NJ, USA.
Bats have received attention in recent years for their role as the natural reservoir for several emerging human diseases-including 
Hendra and Nipah henipaviruses, Ebola and Marburg filoviruses, and SARS-coronaviruses. Increasing evidence suggests that 
bats support unique immune systems enabling them to host otherwise virulent infections without demonstrating ostensible disease. 
Though bats have been acknowledged reservoirs for several families of intraerythrocytic protozoans (parasites which infect 
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host red-blood cells, including species of the same Plasmodium genus as human malaria) for over a century, in Madagascar, no 
published work confirms hemoparasite infection in any of three endemic fruit bats.  Microscopy of blood smears collected by our 
team in 2013-2014 is suggestive of blood parasite infection in at least two species of Malagasy fruit bat (Pteropus rufus and Eidolon 
dupreanum). PCR-assay of dry blood collected from these bats indicates no positivity to primers in the Haemosporida family, 
making us hypothesize the presence of a different Apicomplexa protozoan, likely hepatozooan or Babesia, in our samples. Life 
stage specific patterns in pathogen prevalence in both bat species mimic those observed for malaria pathogens in other mammals 
(including humans), with elevated prevalence in susceptible young. Higher prevalence in tree-roosting P. rufus versus cave-roosting 
E. dupreanum is suggestive of a mosquito vector mode of transmission, a hypothesis we are currently investigating further.

New records of bats from northern Namibia
Marcel Uhrin1, Petr Benda2,3, Peter Vallo4 and Seth J. Eiseb5

1Institute of Biology and Ecology, P. J. Šafárik University, Moyzesova 11, 040 01 Košice, Slovakia. 2Department of Zoology, National Museum 
(Natural History), Vaclavske nárn, 68, 11579 Praha 1, Czech Republic. 3Department of Zoology, Charles University, Viničná 7, 128 44 Praha 2, 
Czech Republic. 4Institute of Vertebrate Biology, v.v.i., Academy of Sciences CR, Květná 8, 603 65 Brno, Czech Republic. 5Department of Biological 
Sciences, University of Namibia, Windhoek, Namibia.
The northern part of Namibia is characterised by a remarkable gradient of vegetation and climate from west to east towards a more 
humid and diverse environment. Compared to the central or southwestern parts of the country, the bat fauna of northern Namibia 
is rather poorly known. Almost a hundred new records of at least 29 bat species belonging to seven families were made during a 
recent survey in the northern part of the country, making up approximately 83% of the known bat Namibian fauna. Two species, 
Mops condylurus and Neoromicia cf. melckorum were recorded in Namibia for the first time. The most common species included 
Neoromicia capensis, Nycticeinops schlieffenii and Chaerephon pumilus, while some species rare in Namibia were also caught 
(e.g. Taphozous mauritianus, Mops midas, Chaerephon chapini, Glauconycteris variegata, Vansonia rueppellii, Pipistrellus rusticus, 
Neoromicia nana, Laephotis botswanae). Considerable enlargement of the known range of Epomophorus angolensis eastwards 
was documented and also sympatry of two Epomophorus species, E. angolensis and E. crypturus, was observed in NE Namibia. 
Some notes on echolocation characteristics of the documented bat species are provided.

Papers
AMMAN, B. R., ALBARIÑO, C. G., BIRD, B. H., NYAKARAHUKA, L., SEALY, T. K., BALINANDI, S., SCHUH, A. 

J., CAMPBELL, S. M., STRӦHER, U., JONES, M. E. B., VODZACK, M. E., REEDER, D. M., KABOYO, W., 
NICHOL, S. T. and TOWNER, J. S. in press. A recently discovered pathogenic Paramyxovirus, Sosuga 
Virus, is present in Rousettus aegyptiacus fruit bats at multiple locations in Uganda. Journal of Wildlife 
Diseases. doi 10.7589/2015-02-044.

In August 2012, a wildlife biologist became ill immediately following a 6-wk field trip to collect bats and rodents in South Sudan 
and Uganda. After returning to the US, the biologist was admitted to the hospital with multiple symptoms including fever, malaise, 
headache, generalized myalgia and arthralgia, stiffness in the neck, and sore throat. Soon after admission, the patient developed a 
maculopapular rash and oropharynx ulcerations. The patient remained hospitalized for 14 d. Several suspect pathogens, including 
viral hemorrhagic fever viruses such as Ebola viruses and Marburg viruses, were ruled out through standard diagnostic testing. 
However, deep sequencing and metagenomic analyses identified a novel paramyxovirus, later named Sosuga virus, in the patient’s 
blood. To determine the potential source, bat tissues collected during the 3-wk period just prior to the onset of symptoms were tested 
for Sosuga virus, and several Egyptian rousette bats (Rousettus aegyptiacus) were found to be positive. Further analysis of archived 
Egyptian rousette tissues collected at other localities in Uganda found additional Sosuga virus–positive bats, suggesting this species 
could be a potential natural reservoir for this novel paramyxovirus.

AMORIM, F., MATA, V. A., BEJA, P. and REBELO, H. 2015. Effects of a drought episode on the reproductive success 
of European free-tailed bats (Tadarida teniotis). Mammalian Biology - Zeitschrift für Säugetierkunde. 80 
(3): 228 - 236. doi 10.1016/j.mambio.2015.01.005.

Increases in the frequency and severity of droughts are expected in the Mediterranean region under ongoing climatic change, but 
their potential effects on bat populations still remain largely unstudied. Here we address this issue, by using data from a monitoring 
program of Tadarida teniotis to assess the reproductive consequences of a severe drought event. Unusually dry conditions occurred 
in the first of the 2 years under study (2012–2013), when the annual precipitation was the lowest on record during three decades, 
and the normalized difference vegetation index (NDVI) was well below the long term median, particularly during the pre-breeding 
season. A total of 1304 individuals were captured between May–October 2012 and 2013, and their body condition index (BCI), 
gender, age, and reproductive status were assessed. In both years, the BCI of adults increased throughout the year, reaching its 
maximum in October. BCI in May was significantly lower in 2012 than 2013, but converged thereafter to similar values. The sex-
ratio varied throughout the year, but the proportion of females was consistently higher in both years. The number of pregnant or 
lactating females and the proportion of juveniles were significantly lower in 2012 than in 2013. Overall, our results suggest that the 
drought event largely impaired the reproduction of T. teniotis, though it only affected body condition early in the pre-breeding season. 
Possibly, dry conditions in 2012 resulted in reduced food resources during pre-breeding, limiting individuals’ ability to restore their 
body condition after the winter and before breeding season. As a consequence, most individuals did not produce offspring, probably 
using the food resources available during the dry breeding season to restore body condition before winter. This is in line with the 
view that long-lived species reduce investment in reproduction to maximize adult survival during stressful periods, and suggest that 
multiyear droughts may result in population declines due to recurrent reproductive failure.

BENDA, P., LUČAN, R. K., SHOHDI, W. M., PORTEŠ, M. and HORÁČEK, I. 2014. Microbats of the Western Oases 
of Egypt, Libyan Desert. Vespertilio 17: 45 – 58.

A complete review of microbat records available from five Western Oases of the Egyptian part of the Libyan Desert (Siwa, Bahariya, 

http://dx.doi.org/10.7589/2015-02-044
http://dx.doi.org/10.1016/j.mambio.2015.01.005
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Farafra, Dakhla, Kharga) is presented, covering both literature data and particularly new records obtained during the field research 
carried out in 2010–2012. In total, six species of microbats from three families were recorded in the oases, but only Asellia tridens 
was found in all five oases. Taphozous nudiventris (known from two oases), Pipistrellus kuhlii (four oases) and Vansonia rueppellii 
(two oases) are reported from the Western Desert of Egypt for the first time (although P. kuhlii and V. rueppellii were known before 
from the Libyan part of the Desert). T. nudiventris is for the first time mentioned for the whole Libyan Desert, while Otonycteris 
hemprichii and Plecotus christii were known previously from both parts of the Desert. Rather surprisingly, Rhinopoma cystops has 
not yet been documented in the Egyptian part of the Libyan Desert. An unusual pattern of the seasonal spatial dynamics observed 
in Asellia tridens is discussed. Some additional records of bats from other parts of Egypt are attached.

BINGER, T., ANNAN, A., DREXLER, J. F., MÜLLER, M. A., KALLIES, R., ADANKWAH, E., WOLLNY, R., KOPP, 
A., HEIDEMANN, H., DEI, D., AGYA-YAO, F. C., JUNGLEN, S., FELDT, T., KURTH, A., OPPONG, S., ADU-
SARKODIE, Y. and DROSTEN, C. 2015. A novel Rhabdovirus isolated from the Straw-Colored Fruit Bat 
Eidolon helvum, with signs of antibodies in swine and humans. Journal of Virology 89 (8): 4588–4597. doi 
10.1128/JVI.02932-14.

Bats have been implicated as reservoirs of emerging viruses. Bat species forming large social groups and roosting in proximity to 
human communities are of particular interest. In this study, we sampled a colony of ca. 350,000 individuals of the straw-colored fruit 
bat Eidolon helvum in Kumasi, the second largest city of Ghana. A novel rhabdovirus (Kumasi rhabdovirus [KRV]) was isolated in 
E. helvum cell cultures and passaged to Vero cells as well as interferon-competent human and primate cells (A549 and MA104). 
Genome composition was typical for a rhabdovirus. KRV was detected in 5.1% of 487 animals, showing association with the spleen 
but not the brain. Antibody prevalence was 11.5% by immunofluorescence and 6.4% by plaque reduction virus neutralization test 
(PRNT). Detection throughout 3 sampling years was pronounced in both annual wet seasons, of which only one overlaps the 
postparturition season. Juvenile bats showed increased viral prevalence. No evidence of infection was obtained in 1,240 female 
mosquitos (6 different genera) trapped in proximity to the colony to investigate potential vector association. Antibodies were found in 
28.9% (5.4% by PRNT) of 107 swine sera but not in similarly large collections of sheep, goat, or cattle sera. The antibody detection 
rate inhuman subjects with occupational exposure to the bat colony was 11% (5/45 persons), which was significantly higher than in 
unexposed adults (0.8% [1/118]; chisquare, P<0.001). KRV is a novel bat-associated rhabdovirus potentially transmitted to humans 
and swine. Disease associations should be investigated. 
IMPORTANCE Bats are thought to carry a huge number of as-yet-undiscovered viruses that may pose epidemic threats to humans 
and livestock. Here we describe a novel dimarhabdovirus which we isolated from a large colony of the straw-colored fruit bat Eidolon 
helvum in Ghana. As these animals are exposed to humans and several livestock species, we looked for antibodies indicating 
infection in humans, cattle, swine, sheep, and goats. Signs of infection were found in swine and humans, with increased antibody 
findings in humans who are occupationally exposed to the bat colony. Our data suggest that it is worthwhile to look for diseases 
caused by the novel virus in humans and livestock.

BOSTON, E. S. M., MONTGOMERY, W. I., HYNES, R. and PRODӦHL, P. A. 2015. New insights on postglacial 
colonization in western Europe: the phylogeography of the Leisler’s bat (Nyctalus leisleri). Proceedings 
of the Royal Society B 282 (1804): 20142605. doi 10.1098/rspb.2014.2605.

Despite recent advances in the understanding of the interplay between a dynamic physical environment and phylogeography in 
Europe, the origins of contemporary Irish biota remain uncertain. Current thinking is that Ireland was colonized post-glacially from 
southern European refugia, following the end of the last glacial maximum (LGM), some 20000 years BP. The Leisler’s bat (Nyctalus 
leisleri), one of the few native Irish mammal species, is widely distributed throughout Europe but, with the exception of Ireland, 
is generally rare and considered vulnerable. We investigate the origins and phylogeographic relationships of Irish populations in 
relation to those across Europe, including the closely related species N. azoreum. We use a combination of approaches, including 
mitochondrial and nuclear DNA markers, in addition to approximate Bayesian computation and palaeo-climatic species distribution 
modelling. Molecular analyses revealed two distinct and diverse European mitochondrial DNA lineages, which probably diverged in 
separate glacial refugia. A western lineage, restricted to Ireland, Britain and the Azores, comprises Irish and British N. leisleri and 
N. azoreum specimens; an eastern lineage is distributed throughout mainland Europe. Palaeo-climatic projections indicate suitable 
habitats during the LGM, including known glacial refugia, in addition to potential novel cryptic refugia along the western fringe of 
Europe. These results may be applicable to populations of many species.

DITTMAR, K., MORSE, S. F., DICK, C. W. and PATTERSON, B. D. 2015. Bat fly evolution from the Eocene to 
the present (Hippoboscoidea, Streblidae and Nycteribiidae). In: Parasite Diversity and Diversification: 
Evolutionary Ecology Meets Phylogenetics, (ed) Morand, S. and Krasnov, B. R. and Littlewood, D. T. J., 
pp. 246–264. Cambridge University Press.

DOWNS, C. T., AWUAH, A., JORDAAN, M., MAGAGULA, L., MKHIZE, T., PAINE, C., RAYMOND-BOURRET, E. 
and HART, L. A. 2015. Too hot to sleep? Sleep behaviour and surface body temperature of Wahlberg’s 
Epauletted Fruit Bat. PLoS ONE 10 (3): e0119419. doi 10.1371/journal.pone.0119419.

The significance of sleep and factors that affect it have been well documented, however, in light of global climate change the effect of 
temperature on sleep patterns has only recently gained attention. Unlike many mammals, bats (order: Chiroptera) are nocturnal and 
little is known about their sleep and the effects of ambient temperature (Ta) on their sleep. Consequently we investigated seasonal 
temperature effects on sleep behaviour and surface body temperature of free-ranging Wahlberg’s epauletted fruit bat, Epomophorus 
wahlbergi, at a tree roost. Sleep behaviours of E. wahlbergi were recorded, including: sleep duration and sleep incidences (i.e. one 
eye open and both eyes closed). Sleep differed significantly across all the individuals in terms of sleep duration and sleep incidences. 
Individuals generally spent more time awake than sleeping. The percentage of each day bats spent asleep was significantly higher 
during winter (27.6%), compared with summer (15.6%). In summer, 20.7% of the sleeping bats used one eye open sleep, and this 
is possibly the first evidence of one-eye-sleep in non-marine mammals. Sleep duration decreased with extreme heat as bats spent 

http://dx.doi.org/10.1128/JVI.02932-14
http://dx.doi.org/10.1098/rspb.2014.2605
http://dx.doi.org/10.1371/journal.pone.0119419


African Bat Conservation News
ISSN 1812-1268

Ju ly  2015  vol .  3914

Recent Literature

significantly more time trying to cool by licking their fur, spreading their wings and panting. Skin temperatures of E. wahlbergi were 
significantly higher when Ta was ≥35°C and no bats slept at these high temperatures. Consequently extremely hot days negatively 
impact roosting fruit bats, as they were forced to be awake to cool themselves. This has implications for these bats given predicted 
climate change scenarios.

EL NAJJAR, F., LAMPE, L., BAKER, M. L., WANG, L.-F. and DUTCH, R. E. 2015. Analysis of cathepsin and furin 
proteolytic enzymes involved in viral fusion protein activation in cells of the bat reservoir host. PLoS 
ONE 10 (2): e0115736. doi 10.1371/journal.pone.0115736.

Bats of different species play a major role in the emergence and transmission of highly pathogenic viruses including Ebola virus, 
SARS-like coronavirus and the henipaviruses. These viruses require proteolytic activation of surface envelope glycoproteins needed 
for entry, and cellular cathepsins have been shown to be involved in proteolysis of glycoproteins from these distinct virus families. 
Very little is currently known about the available proteases in bats. To determine whether the utilization of cathepsins by bat-borne 
viruses is related to the nature of proteases in their natural hosts, we examined proteolytic processing of several viral fusion 
proteins in cells derived from two fruit bat species, Pteropus alecto and Rousettus aegyptiacus. Our work shows that fruit bat cells 
have homologs of cathepsin and furin proteases capable of cleaving and activating both the cathepsin-dependent Hendra virus F 
and the furin-dependent parainfluenza virus 5 F proteins. Sequence analysis comparing Pteropus alecto furin and cathepsin L to 
proteases from other mammalian species showed a high degree of conservation; however significant amino acid variation occurs 
at the C-terminus of Pteropus alecto furin. Further analysis of furin-like proteases from fruit bats revealed that these proteases 
are catalytically active and resemble other mammalian furins in their response to a potent furin inhibitor. However, kinetic analysis 
suggests that differences may exist in the cellular localization of furin between different species. Collectively, these results indicate 
that the unusual role of cathepsin proteases in the life cycle of bat- borne viruses is not due to the lack of active furin-like proteases 
in these natural reservoir species; however, differences may exist between furin proteases present in fruit bats compared to furins in 
other mammalian species, and these differences may impact protease usage for viral glycoprotein processing.

FAWCETT, K., JACOBS, D. S., SURLYKKE, A. and RATCLIFFE, J. M. 2015. Echolocation in the bat, Rhinolophus 
capensis: the influence of clutter, conspecifics and prey on call design and intensity. Biology Open: 1–9. 
doi 10.1242/ bio.201511908.

Echolocating bats are exposed not only to the echoes of their own calls, but often the signals of conspecifics and other bats. For 
species emitting short, frequency modulated signals (e.g. vespertilionoids), adjustments in both the frequency and time domain have 
been observed in such situations. However, bats using long duration, constant frequency calls may confront special challenges, 
since these bats should be less able to avoid temporal and frequency overlap. Here we investigated echolocation call design in the 
high-duty cycle bat, Rhinolophus capensis, as bats flew with either a conspecific or heterospecific in a large outdoor flight-room. 
We compared these recordings to those made of bats flying alone in the same flight-room, and in a smaller flight room, alone, and 
hunting tethered moths. We found no differences in duty cycle or peak frequency of the calls of R. capensis across conditions. 
However, in the presence of a conspecific or the vespertilionoid, Miniopterus natalensis, R. capensis produced longer frequency-
modulated downward sweeps at the terminus of their calls with lower minimum frequencies than when flying alone. In the presence 
of the larger high-duty cycle bat, R. clivosus, R. capensis produced shorter calls than when flying alone or with a conspecific. These 
changes are similar to those of vespertilionoids when flying from open to more cluttered environments. They are not similar to those 
differences observed in vespertilionoids when flying with other bats. Also unlike vespertilinoids, R. capensis used calls 15 dB less 
intense in conspecific pairs than when alone.

FREIDL, G. S., BINGER, T., MÜLLER, M. A., DE BRUIN, E., VAN BEEK, J., CORMAN, V. M., RASCHE, A., 
DREXLER, J. F., SYLVERKEN, A., OPPONG, S. K., ADU-SARKODIE, Y., TSCHAPKA, M., COTTONTAIL, V. 
M., DROSTEN, C. and KOOPMANS, M. 2015. Serological evidence of influenza A viruses in frugivorous 
bats from Africa. PLoS ONE 10 (5): e0127035. doi 10.1371/journal.pone.0127035.

Bats are likely natural hosts for a range of zoonotic viruses such as Marburg, Ebola, Rabies, as well as for various Corona- and 
Paramyxoviruses. In 2009/10, researchers discovered RNA of two novel influenza virus subtypes – H17N10 and H18N11 – in 
Central and South American fruit bats. The identification of bats as possible additional reservoir for influenza A viruses raises 
questions about the role of this mammalian taxon in influenza A virus ecology and possible public health relevance. As molecular 
testing can be limited by a short time window in which the virus is present, serological testing provides information about past in- 
fections and virus spread in populations after the virus has been cleared. This study aimed at screening available sera from 100 
free-ranging, frugivorous bats (Eidolon helvum) sampled in 2009/10 in Ghana, for the presence of antibodies against the complete 
panel of influenza A haemagglutinin (HA) types ranging from H1 to H18 by means of a protein micro- array platform. This technique 
enables simultaneous serological testing against multiple recombinant HA-types in 5μl of serum. Preliminary results indicate 
serological evidence against avian influenza subtype H9 in about 30% of the animals screened, with low-level cross-reactivity to 
phylogenetically closely related subtypes H8 and H12. To our knowledge, this is the first report of serological evidence of influenza A 
viruses other than H17 and H18 in bats. As avian influenza subtype H9 is associated with human infections, the implications of our 
findings from a public health context remain to be investigated.

GREGORIN, R. and CIRRANELLO, A. 2015. Phylogeny of Molossidae Gervais (Mammalia: Chiroptera) inferred 
by morphological data. Cladistics: 1–34. doi 10.1111/cla.12117.

Molossidae is a large (roughly 100 species) pantropically distributed clade of swift aerially insectivorous bats for which the 
phylogeny remains relatively unknown and little studied compared with other speciose groups of bats. We investigated phylogenetic 
relationships among 62 species, representing all extant molossid genera and most of the subgenera, using 102 morphological 
characters from the skull, dentition, postcrania, external morphology, tongue, and penis, based on direct observation and literature 
reports. Both parsimony and Bayesian analyses were used in phylogenetic reconstruction. Our analysis supports two main clades 
of molossids, both of which mingle Old World and New World taxa. One clade is comprised of Mormopterus, Platymops, Sauromys, 
Neoplatymops, Molossops, Cynomops, Cheiromeles, Molossus, and Promops. The other clade includes Tadarida, Otomops, 

http://dx.doi.org/10.1371/journal. pone.0115736
http://dx.doi.org/10.1242/bio.201511908
http://dx.doi.org/10.1371/journal.pone.0127035
http://dx.doi.org/10.1111/cla.12117
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Nyctinomops, Eumops, Chaerephon, and Mops. The position of Myopterus with respect to these two groups is unclear. As in 
other recent analyses, we find that several genera do not appear to be monophyletic (e.g. Tadarida, Chaerephon, and Molossops 
sensu lato). We recommend that the subgenera of Molossops sensu lato and Austronomus be recognized at the generic level. We 
conclude that much more data are needed to investigate lower level problems (generic monophyly and relationships within genera) 
and to resolve the higher-level branching pattern of the family.

HASSANIN, A., KHOUIDER, S., GEMBU, G.-C., GOODMAN, S. M., KADJO, B., NESI, N., POURRUT, X., NAKOUNÉ, 
E. and BONILLO, C. 2015. The comparative phylogeography of fruit bats of the tribe Scotonycterini 
(Chiroptera, Pteropodidae) reveals cryptic species diversity related to African Pleistocene forest refugia. 
Comptes Rendus Biologies 338 (3): 197–211. doi 10.1016/j.crvi.2014.12.003.

The hypothesis of Pleistocene forest refugia was tested using comparative phylogeography of Scotonycterini, a fruit bat tribe 
endemic to Africa containing four species: Scotonycteris zenkeri, Casinycteris argynnis, C. campomaanensis, and C. ophiodon. 
Patterns of genetic structure were assessed using 105 Scotonycterini (including material from three holotypes) collected at 37 
localities, and DNA sequences from the mitochondrial cytochrome b gene (1140 nt) and 12 nuclear introns (9641 nt). Phylogenetic 
trees and molecular dating were inferred by Bayesian methods. Multilocus analyses were performed using supermatrix, SuperTRI, 
and *BEAST approaches. Mitochondrial analyses reveal strong phylogeographical structure in Scotonycteris, with four divergent 
haplogroups (4.9–8.7%), from Upper Guinea, Cameroon, western Equatorial Africa, and eastern Democratic Republic of the Congo 
(DRC). In C. argynnis, we identify two mtDNA haplogroups corresponding to western and eastern Equatorial Africa (1.4–2.1%). In 
C. ophiodon, the mtDNA haplotypes from Cameroon and Ivory Coast differ by only 1.3%. Nuclear analyses confirm the validity of 
the recently described C. campomaanensis and indicate that western and eastern populations of C. argynnis are not fully isolated. 
All mtDNA clusters detected in Scotonycteris are found to be monophyletic based on the nuclear dataset, except in eastern DRC. 
In the nuclear tree, the clade from western Equatorial Africa is closely related to individuals from eastern DRC, whereas in the 
mitochondrial tree it appears to be the sister-group of the Cameroon clade. MIGRATE-N analyses support gene flow from western 
Equatorial Africa to eastern DRC. Molecular dating indicates that Pleistocene forest refugia have played an important role in shaping 
the evolution of Scotonycterini, with two phases of allopatric speciation at approximately 2.7 and 1.6 Mya, resulting from isolation in 
three main forest areas corresponding to Upper Guinea, Cameroon, and Equatorial Africa. Two cryptic species and two subspecies 
are described herein in the genus Scotonycteris. Female philopatry and male biased dispersal are supported for the smallest taxa, 
i.e., the three species of Scotonycteris and C. argynnis. The Congo, Ntem, and Sanaga rivers are identified as biogeographic 
barriers to the dispersal of Scotonycteris during interglacial periods. A greater capacity for long-distance dispersal is inferred for the 
largest species, C. ophiodon.

KALÚZ, S. and ŠEVČÍK, M. 2015. A new species of Grandjeana (Acari: Trombiculidae) from heart-nosed bat 
(Chiroptera: Megadermatidae) in Ethiopia (Africa) with notes to biogeography of this genus. Biologia 70 
(3): 380–385. doi 10.1515/biolog-2015-0043.

A new chigger mite Grandjeana kanuchi sp. n. collected from the bat Cardioderma cor (Peters, 1872) (Megadermatidae) in Ethiopia 
(North-East Africa) is described. Additional comments on hosts and distribution records of the chiggers of genus Grandjeana are 
provided. With the newly described species the genus Grandjeana includes 10 species, three of them are occurring in Africa and 
seven in South Asia. Present findings suggest that this genus has the geographic distribution in Ethiopian and Oriental regions with 
a strong association with selected families of Chiroptera.

KORINE, C., ADAMS, A. M., SHAMIR, U. and GROSS, A. 2015. Effect of water quality on species richness and 
activity of desert-dwelling bats. Mammalian Biology - Zeitschrift für Säugetierkunde. 80 (3): 185 - 190. doi 
10.1016/j.mambio.2015.03.009.

Natural bodies of open water in desert landscapes are important resources for survival of desert-dwelling animals and in recent years 
artificial bodies of water may have become equally important. In the present study we are testing if species richness and activity of 
bats are related to the water chemistry both in natural and artificial bodies of water, and if these measures can indicate water quality 
in desert habitats where water is scarce. We combined acoustic monitoring of bat activity and species richness in artificial and 
natural bodies of water in the Negev desert, Israel and measured 27 variables of water chemistry and quality at each site. Significant 
differences in water chemistry and quality were found between natural and artificial bodies of water. Species richness and activity 
of bats did not differ between artificial and natural bodies of water, indicating that desert-dwelling bats may benefit from artificial 
bodies of water, however activity within species differed between natural and artificial bodies of water. Some species of bats were 
only recorded at natural bodies of water, suggesting that these species are not tolerant to lower quality of water and emphasizes 
the importance of natural bodies of water in desert ecosystems. Our results demonstrate that community measures, such as total 
bat activity and species richness of bats in desert habitats, may not be sufficient to indicate changes in water chemistry and quality. 
Rather it is recommended and applicable to use the activity of specific species as indicators of water quality in desert habitats.

KRÜGER, N. 2014. Interaction of bat-derived paramyxoviruses with chiropteran and non-chiropteran cells: 
Functional characterization of the African henipavirus and bat-derived mumps virus fusion and 
attachment glycoproteins. PhD thesis, University of Veterinary Medicine Hannover, Institute of Virology. 
http://elib.tiho-hannover.de/dissertations/kruegern_ws14.pdf.

LEVIN, E., PLOTNIK, B., AMICHAI, E., BRAULKE, L. J., LANDAU, S., YOM-TOV, Y. and KRONFELD-SCHOR, N. 
2015. Subtropical mouse-tailed bats use geothermally heated caves for winter hibernation. Proceedings 
of the Royal Society of London B: Biological Sciences 282 (1804): 20142781. doi 10.1098/rspb.2014.2781.

We report that two species of mouse-tailed bats (Rhinopoma microphyllum and R. cystops) hibernate for five months during winter 
in geothermally heated caves with stable high temperature (20oC). While hibernating, these bats do not feed or drink, even on 
warm nights when other bat species are active. We used thermo-sensitive transmitters to measure the bats’ skin temperature in the 

http://dx.doi.org/10.1016/j.crvi.2014.12.003
http://dx.doi.org/10.1515/biolog-2015-0043
http://dx.doi.org/10.1016/j.mambio.2015.03.009
http://elib.tiho-hannover.de/dissertations/kruegern_ws14.pdf
http://dx.doi.org/10.1098/rspb.2014.2781
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natural hibernacula and open flow respirometry to measure torpid metabolic rate at different ambient temperatures (Ta,16–35oC) 
and evaporative water loss (EWL) in the laboratory. Bats average skin temperature at the natural hibernacula was 21.7±0.8oC, 
and no arousals were recorded. Both species reached the lowest metabolic rates around natural hibernacula temperatures (20oC, 
average of 0.14±0.01and 0.16±0.04 mlO2g-1h-1 for R. microphyllum and R. cystops, respectively) and aroused from torpor when Ta 
fell below 16oC. During torpor the bats performed long apnoeas (14±1.6 and 16±1.5 min, respectively) and had a very low EWL. We 
hypothesize that the particular diet of these bats is an adaptation to hibernation at high temperatures and that caves featuring high 
temperature and humidity during winter enable these species to survive this season on the northern edge of their world distribution.

LUGUTERAH, A. and LAWER, E. A. 2015. Effect of dietary guild (frugivory and insectivory) and other host 
characteristics on ectoparasite abundance (mite and nycteribiid) of chiropterans. Folia Parasitologica 
62: 021. doi 10.14411/fp.2015.021.

Ectoparasites are an important factor in bat health due to emergent diseases and their associated threats to global public health. 
The diverse foraging habits of bats expose them to different surfaces which may influence ectoparasite infestations. In spite of these, 
most studies often overlook dietary specialisations when observing ectoparasite loads. The present paper quantitatively investigates 
whether foraging strategies as well as other host characteristics (sex, age, trunk and patagial area) influence ectoparasite (nycteribiids 
and mites) loads of bats. Ectoparasite counts and morphometric data were taken from mist net captures of bats. We then developed 
and compared models for modeling bat ectoparasite abundance under various distributions using generalised linear models. The 
negative binomial distribution consistently proved to be adequate for modeling mite, nycteribiid and total ectoparasite abundance 
based on information-theoretic approaches. Generally, females and frugivores had higher ectoparasite loads conditional on bat 
sex and diet, respectively. Contrary to nycteribiid abundance, mite abundance was positively related to patagial area. Thus, our 
findings suggest that dietary guild, sex and patagia of hosts (as well as age-nycteribiid abundance) are significant determinants of 
ectoparasite abundance.

MASON, M. K., HOCKMAN, D., CURRY, L., CUNNINGHAM, T. J., DUESTER, G., LOGAN, M., JACOBS, D. S. 
and ILLING, N. 2015. Retinoic acid-independent expression of Meis2 during autopod patterning in the 
developing bat and mouse limb. EvoDevo 6 (1): 1–14. doi 10.1186/s13227-015-0001-y.

Background: The bat has strikingly divergent forelimbs (long digits supporting wing membranes) and hindlimbs (short, typically free 
digits) due to the distinct requirements of both aerial and terrestrial locomotion. During embryonic development, the morphology of 
the bat forelimb deviates dramatically from the mouse and chick, offering an alternative paradigm for identifying genes that play an 
important role in limb patterning. Results: Using transcriptome analysis of developing Natal long-fingered bat (Miniopterus natalensis) 
fore and hindlimbs, we demonstrate that the transcription factor Meis2 has a significantly higher expression in bat forelimb autopods 
compared to hindlimbs. Validation by reverse transcriptase and quantitative polymerase chain reaction (RT-qPCR) and whole mount 
in situ hybridisation shows that Meis2, conventionally known as a marker of the early proximal limb bud, is upregulated in the bat 
forelimb autopod from CS16. Meis2 expression is localised to the expanding interdigital webbing and the membranes linking the 
wing to the hindlimb and tail. In mice, Meis2 is also expressed in the interdigital region prior to tissue regression. This interdigital 
Meis2 expression is not activated by retinoic acid (RA) signalling as it is present in the retained interdigital tissue of Rdh10trex/
trexmice, which lack RA. Additionally, genes encoding RA-synthesising enzymes, Rdh10 and Aldh1a2, and the RA nuclear receptor 
Rarβ are robustly expressed in bat fore and hindlimb interdigital tissues indicating that the mechanism that retains interdigital tissue 
in bats also occurs independently of RA signalling. Conclusions: Mammalian interdigital Meis2 expression, and upregulation in the 
interdigital webbing of bat wings, suggests an important role for Meis2 in autopod development. Interdigital Meis2 expression is 
RA-independent, and retention of interdigital webbing in bat wings is not due to the suppression of RA-induced cell death. Rather, 
RA signalling may play a role in the thinning (rather than complete loss) of the interdigital tissue in the bat forelimb, while Meis2 may 
interact with other factors during both bat and mouse autopod development to maintain a pool of interdigital cells that contribute to 
digit patterning and growth.

MINNAAR, C., BOYLES, J. G., MINNAAR, I. A., SOLE, C. L. and MCKECHNIE, A. E. 2014. Stacking the odds: light 
pollution may shift the balance in an ancient predator-prey arms race. Journal of Applied Ecology 52 (2): 
522–531. doi 10.1111/1365-2664.12381.

1. Artificial night lighting threatens to disrupt strongly conserved light-dependent processes in animals and may have cascading 
effects on ecosystems as species interactions become altered. Insectivorous bats and their prey have been involved in a nocturnal, 
co-evolutionary arms race for millions of years. Lights may interfere with anti-bat defensive behaviours in moths, and disrupt a 
complex and globally ubiquitous interaction between bats and insects, ultimately leading to detrimental consequences for ecosystems 
on a global scale. 2. We combined experimental and mathematical approaches to determine effects of light pollution on a free-living 
bat–insect community. We compared prey selection by Cape serotine bats Neoromicia capensis in naturally unlit and artificially lit 
conditions using a manipulative field experiment, and developed a probabilistic model based on a suite of prey-selection factors 
to explain differences in observed diet. 3. Moth consumption by N. capensis was low under unlit conditions (mean percentage 
volume ± SD: 5·91 ± 6·25%), while moth consumption increased sixfold (mean percentage volume ± SD: 35·42 ± 17·90%) under lit 
conditions despite a decrease in relative moth abundance. Predictive prey-selection models that included high-efficacy estimates for 
eared-moth defensive behaviour found most support given diet data for bats in unlit conditions. Conversely, models that estimated 
eared-moth defensive behaviour as absent or low found more support given diet data for bats in lit conditions. Our models therefore 
suggest the increase in moth consumption was a result of light-induced, decreased eared-moth defensive behaviour. 4. Policy 
implications. In the current context of unyielding growth in global light pollution, we predict that specialist moth-eating bats and eared 
moths will face ever-increasing challenges to survival through increased resource competition and predation risk, respectively. 
Lights should be developed to be less attractive to moths, with the goal of reducing effects on moth behaviour. Unfortunately, market 
preference for broad-spectrum lighting and possible effects on other taxa make development of moth-friendly lighting improbable. 
Mitigation should therefore focus on the reduction of temporal, spatial and luminance redundancy in outdoor lighting. Restriction of 
light inside nature reserves and urban greenbelts can help maintain dark refugia for moth-eating bats and moths, and may become 
important for their persistence.

http://dx.doi.org/10.14411/fp.2015.021
http://dx.doi.org/10.1186/s13227-015-0001-y
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MONADJEM, A., MCCLEERY, R. A. and COLLIER, B. 2015. Patterns of survival and roost switching in an African 
insectivorous bat. Journal of Zoology 296: 15–22. doi 10.1111/jzo.12210.

Variation in survival over time and among age and sex classes drives population dynamics for a large majority of long-lived species 
and is critical to understanding species demography. For highly mobile species that actively move among potential breeding locations, 
coupling survival information with estimates of locational fidelity provides the basis for our understanding of species population 
dynamics. We studied the effect of time, age and sex class and climatic variables on survival and roost transition probabilities on a 
population of Egyptian slit-faced bats in Swaziland from 1450 marked individuals from 16 roosts over a 10-year period. We then used 
variance components analysis to estimate average annual survival and associated temporal process variance. Annual apparent 
survival varied with sex and age, being highest in adult males and lowest in juvenile females. We did not find evidence of survival 
being influenced by climatological factors as commonly observed in temperate bats. Roost switching occurred frequently, with more 
transitions to roosts harboring larger number of bats. Furthermore, the probability of transitioning to another roost was related to 
its distance from the original roost. The dispersal patterns revealed in this study were consistent with the fission– fusion dynamics 
common for colonial bats.

OGAWA, H., KOIZUMI, N., OHNUMA, A., MUTEMWA, A., HANG’OMBE, B. M., MWEENE, A. S., TAKADA, A., 
SUGIMOTO, C., SUZUKI, Y., KIDA, H. and SAWA, H. 2015. Molecular epidemiology of pathogenic Leptospira 
spp. in the straw-colored fruit bat (Eidolon helvum) migrating to Zambia from the Democratic Republic of 
Congo. Infection, Genetics and Evolution 32: 143–147. doi 10.1016/j.meegid.2015.03.013.

The role played by bats as a potential source of transmission of Leptospira spp. to humans is poorly understood, despite various 
pathogenic Leptospira spp. being identified in these mammals. Here, we investigated the prevalence and diversity of pathogenic 
Leptospira spp. that infect the straw-colored fruit bat (Eidolon helvum). We captured this bat species, which is widely distributed in 
Africa, in Zambia during 2008–2013. We detected the flagellin B gene (flaB) from pathogenic Leptospira spp. in kidney samples 
from 79 of 529 E. helvum (14.9%) bats. Phylogenetic analysis of 70 flaB fragments amplified from E. helvum samples and previously 
reported sequences, revealed that 12 of the fragments grouped with Leptospira borgpetersenii and Leptospira kirschneri; however, 
the remaining 58 flaB fragments appeared not to be associated with any reported species. Additionally, the 16S ribosomal RNA 
gene (rrs) amplified from 27 randomly chosen flaB-positive samples was compared with previously reported sequences, including 
bat-derived Leptospira spp. All 27 rrs fragments clustered into a pathogenic group. Eight fragments were located in unique branches, 
the other 19 fragments were closely related to Leptospira spp. detected in bats. These results show that rrs sequences in bats are 
genetically related to each other without regional variation, suggesting that Leptospira are evolutionarily well-adapted to bats and 
have uniquely evolved in the bat population. Our study indicates that pathogenic Leptospira spp. in E. helvum in Zambia have unique 
genotypes.

PAWESKA, J. T., JANSEN VAN VUREN, P., FENTON, K. A., GRAVES, K., GROBBELAAR, A. A., MOOLLA, N., 
LEMAN, P., WEYER, J., STORM, N., MCCULLOCH, S. D., SCOTT, T. P., MARKOTTER, W., ODENDAAL, L., 
CLIFT, S. J., GEISBERT, T. W., HALE, M. J. and KEMP, A. 2015. Lack of Marburg virus transmission from 
experimentally infected to susceptible in-contact Egyptian Fruit Bats. Journal of Infectious Diseases: 
jiv132. doi 10.1093/infdis/jiv132.

Egyptian fruit bats (Rousettus aegyptiacus) were inoculated subcutaneously (n = 22) with Marburg virus (MARV). No deaths, overt 
signs of morbidity, or gross lesions was identified, but microscopic pathological changes were seen in the liver of infected bats. The 
virus was detected in 15 different tissues and plasma but only sporadically in mucosal swab samples, urine, and fecal samples. 
Neither seroconversion nor viremia could be demonstrated in any of the in-contact susceptible bats (n =14) up to 42 days after 
exposure to infected bats. In bats rechallenged (n =4) on day 48 after infection, there was no viremia, and the virus could not be 
isolated from any of the tissues tested. This study confirmed that infection profiles are consistent with MARV replication in a reservoir 
host but failed to demonstrate MARV transmission through direct physical contact or indirectly via air. Bats develop strong protective 
immunity after infection with MARV.

PHILLIPS, M. J. 2015. Four mammal fossil calibrations: balancing competing palaeontological and molecular 
considerations. Palaeontologia Electronica 18 (5FC): 1–16. http://palaeo-electronica.org/content/pdfs/490.
pdf.

With the introduction of relaxed-clock molecular dating methods, the role of fossil calibration has expanded from providing a 
timescale, to also informing the models for molecular rate variation across the phylogeny. Here I suggest fossil calibration bounds for 
four mammal clades, Monotremata (platypus and echidnas), Macropodoidea (kangaroos and potoroos), Caviomorpha-Phiomorpha 
(South American and African hystricognath rodents), and Chiroptera (bats). In each case I consider sources of uncertainty in the 
fossil record and provide a molecular dating analysis to examine how the suggested calibration priors are further informed by other 
mammal fossil calibrations and molecular data.

PRAT, Y., TAUB, M. and YOVEL, Y. 2015. Vocal learning in a social mammal: Demonstrated by isolation and 
playback experiments in bats. Science Advances 1 (2): e1500019. doi 10.1126/sciadv.1500019.

The evolution of human language is shrouded in mystery as it is unparalleled in the animal kingdom. Whereas vocal learning is 
crucial for the development of speech in humans, it seems rare among nonhuman animals. Songbirds often serve as a model for 
vocal learning, but the lack of a mammalian model hinders our quest for the origin of this capability. We report the influence of both 
isolation and playback experiments on the vocal development of a mammal, the Egyptian fruit bat. We continuously recorded pups 
from birth to adulthood and found that, when raised in a colony, pups acquired the adult repertoire, whereas when acoustically 
isolated, they exhibited underdeveloped vocalizations. Isolated pups that heard bat recordings exhibited a repertoire that replicated 
the playbacks they were exposed to. These findings demonstrate vocal learning in a social mammal, and suggest bats as a model 
for language acquisition.

http://dx.doi.org/10.1111/jzo.12210
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RAZANAJATOVO, N. H., NOMENJANAHARY, L. A., WILKINSON, D. A., RAZAFIMANAHAKA, J. H., GOODMAN, 
S. M., JENKINS, R. K., JONES, J. P. G. and HERAUD, J.-M. 2015. Detection of new genetic variants of 
Betacoronaviruses in endemic frugivorous bats of Madagascar. Virology Journal 12 (1): 42. doi 10.1186/
s12985-015-0271-y.

Background: Bats are amongst the natural reservoirs of many coronaviruses (CoVs) of which some can lead to severe infection in 
human. African bats are known to harbor a range of pathogens (e.g., Ebola and Marburg viruses) that can infect humans and cause 
disease outbreaks. A recent study in South Africa isolated a genetic variant closely related to MERS-CoV from an insectivorous 
bat. Though Madagascar is home to 44 bat species (41 insectivorous and 3 frugivorous) of which 34 are endemic, no data exists 
concerning the circulation of CoVs in the island’s chiropteran fauna. Certain Malagasy bats can be frequently found in close contact 
with humans and frugivorous bats feed in the same trees where people collect and consume fruits and are hunted and consumed 
as bush meat. The purpose of our study is to detect and identify CoVs from frugivorous bats in Madagascar to evaluate the risk of 
human infection from infected bats. Methods: Frugivorous bats belonging to three species were captured in four different regions 
of Madagascar. We analyzed fecal and throat swabs to detect the presence of virus through amplification of the RNA-dependent 
RNA polymerase (RdRp) gene, which is highly conserved in all known coronaviruses. Phylogenetic analyses were performed from 
positive specimens. Results: From 351 frugivorous bats, we detected 14 coronaviruses from two endemic bats species, of which 13 
viruses were identified from Pteropus rufus and one from Eidolon dupreanum, giving an overall prevalence of 4.5%. Phylogenetic 
analysis revealed that the Malagasy strains belong to the genus Betacoronavirus but form three distinct clusters, which seem 
to represent previously undescribed genetic lineages. Conclusions: Our findings suggest that CoVs circulate in frugivorous bats 
of Madagascar, demonstrating the needs to evaluate spillover risk to human populations especially for individuals that hunt and 
consume infected bats. Possible dispersal mechanisms as to how coronaviruses arrived on Madagascar are discussed.

RICCUCCI, M. 2014. Pipistrelli come cibo Aspetti etnografici e sanitari. Anno 16 (6): 39–44. https://www.academia.
edu/7845919/Pipistrelli_come_cibo._Aspetti_etnografici_e_sanitari.

TO, K. K. W., CHAN, J. F. W., TSANG, A. K. L., CHENG, V. C. C. and YUEN, K.-Y. 2014. Ebola virus disease: 
a highly fatal infectious disease reemerging in West Africa. Microbes and Infection 17 (2): 84–97. doi 
10.1016/j.micinf.2014.11.007.

Ebolavirus can cause a highly fatal and panic-generating human disease which may jump from bats to other mammals and 
human. High viral loads in body fluids allow efficient transmission by contact. Lack of effective antivirals, vaccines and public health 
infrastructures in parts of Africa make it difficult to health workers to contain the outbreak.

VALLO, P., BENDA, P., ČERVENÝ, J. and KOUBEK, P. 2015. Phylogenetic position of the giant house 
bat Scotophilus nigrita (Chiroptera, Vespertilionidae). Mammalia 79 (2): 225–231. doi 10.1515/
mammalia-2013-0137.

The giant house bat Scotophilus nigrita, one of the largest vespertilioniform bat species in the world, is a poorly known taxon, 
especially with respect to its phylogenetic relationships to congeneric species. Its phylogenetic position was thus assessed by 
analysing DNA sequences of single mitochondrial and nuclear genes. Based on the mitochondrial cytochrome b, S. nigrita was 
found to be paraphyletic with respect to continental African species S. colias, S. dinganii, S. nigritellus and S. viridis. Analysis of 
sequences of the nuclear zinc finger protein gene on the Y chromosome corroborated the general pattern of the cytochrome b 
phylogeny, although phylogenetic relationships were poorly resolved. These results clearly contradict the published data on S. 
nigrita from Kenya for both markers, rendering the hypothesis of historical hybridization with S. colias implausible and questioning 
the taxonomic affiliation of the particular Kenyan sequence. A deep split in the cytochrome b phylogeny between S. nigrita from West 
and Southern Africa reached sequence divergence values of 7.6% to 8.1%, a finding that supports taxonomic elevation of the two 
currently recognized subspecies into separate species S. nigrita and S. alvenslebeni.

WEYER, J., GROBBELAAR, A. and BLUMBERG, L. 2015. Ebola virus disease: history, epidemiology and 
outbreaks. Current Infectious Disease Reports 17 (5): 1–8. doi 10.1007/s11908-015-0480-y.

Over the past 40 years, sporadic Ebola virus disease (EVD) outbreaks have occurred mostly in the central African region. In March 
2014, an out break of EVD was recognized in Guinea which would become the most significant outbreak of haemorrhagic fever in 
Africa to date. The outbreak started in Guinea and rapidly spread to Liberia and Sierra Leone, claiming thousands of lives. Many 
questions still remain regarding the ecology of Ebola viruses, but it is believed that contact with infected bushmeat is an important 
risk factor for initial spill over of the virus into the human population. At present, there is still no registered prophylaxis or curative 
biologicals against EVD.
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17th International Bat Research Conference
To be held in: Durban, South Africa, 31 July - 5 August 2016. 
Further information: http://www.mammalogy.org/17th-international-bat-research-conference
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Call for contributions
African Bat Conservation News is divided into two main parts: peer reviewed and non peer reviewed articles.
The non peer reviewed part is further subdivided into a two sections:
Research and Conservation - which aims to promote projects, organizations and individuals working on bat related research, 
conservation and/or education within Africa and its surrounding islands.  Updates on projects and activities are also encouraged.
Observations, Discussions and Updates - This section is used to inform and allow readers to comment on various issues of a 
thematic nature. It is also used to capture information (e.g. Observations) which may not have enough information to make the 
scientific contribution section (these observations will be moderated by the editorial board).
The scientific contribution part of African Bat Conservation News is peer reviewed and 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, roost counts, and echolocation 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 and 
those islands just off Africa within the Mediterranean and Red Seas.
Two additional sections are also included in the newsletter - Recent literature - this includes abstracts from recent conferences and 
recently published works.  If you are involved in a conference or have published a paper and wish to have it included in this section 
please send a copy of the PDF of the paper to the Editor or Scientific Editor.
Notice Board - includes information on future planned conferences, workshops or training opportunities.  If you are an organizer of 
such an event and wish it to be promoted in ABCN then please send the information to the Editor.

African Bat Conservation News Project Cycle
Issues will be published Quarterly (January, April, July, October).
Deadlines for scientific contributions (1 November, 1 February, 1 May, 1 August).
Deadlines for non-scientific contributions (1 December, 1 March, 1 June, 1 September).
Non scientific contributions should be sent to the Editor while scientific contributions should be sent to the Scientific Editor.
Download notes to authors from www.africanbats.org.

Editorial Team
Editor: Ernest C.J. Seamark
Scientific Editor: Victor Van Cakenberghe
Editorial Board: Eric Bakwo Fils (University of Maroua, Cameroon); Jakob Fahr (Max Planck Institute for Ornithology, Radolfzell & Zoological 
Institute, Germany); Steve Goodman (Chicago Field Museum of Natural History, United States of America); Kim Howell (University of Dar es Salam, 
Tanzania); Teresa Kearney (Ditsong National Museum of Natural History, formerly Transvaal Museum, South Africa); Robert Kityo (Makerere 
University, Uganda); Ara Monadjem (University of Swaziland, Swaziland); Peter Taylor (University of Venda, South Africa); Victor Van Cakenberghe 
(University of Antwerp, Belgium); Paul Webala (Karatina University College, Kenya).
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