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Above:  A male Cape Serotine Bat (Neoromicia capensis) caught in the Chitabi area, Okavango Delta, Botswana.
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Presence of paramyxo- and coronaviruses in Limpopo caves, South 
Africa

By Carmen Fensham

Department of Microbiology and Plant Pathology, Faculty of Natural and Agricultural Sciences, University of Pretoria, 
0001, Republic of South Africa.
Correspondence: Prof. Wanda Markotter: wanda.markotter@up.ac.za

Carmen Fensham is a honours 
student in the research group of 
Prof. Wanda Markotter at University 
of Pretoria. Their research focus on 
zoonotic pathogens in bat species 

and Carmen is specifically looking at the excretion of paramyxo 
and coronaviruses of South African bats from two caves in 
Limpopo.

Her project focuses on the excretion of corona- and 
paramyxovirus RNA in the excrement of South African bats 
from two caves in Limpopo. One of these caves is the Gatkop 
cave located in Thabazimbi, the other is the Mahune cave 
located in Mafefe. The bat species under investigation include 
Miniopterus spp., Rhinolophus spp., and Rousettus aegyptiacus. 
Filter sheets are placed beneath these respective bat colonies 
in order to collect urine and faecal droppings. Areas containing 

excrement are excised and used to isolate any viral RNA that 
may be present. The identity of the RNA is then determined 
using phylogenetic analyses. Previous studies have indicated 
that corona- and paramyxovirus RNA is excreted in both urine 
and faeces. Furthermore, viruses from these two families have 
been detected in African bat species. It is likely that viral RNA 
from these two families is being excreted in the excrement of the 
bats under investigation. This has an important health and safety 
implication as these caves are used for religious and cultural 
purposes and thus might be a potential site for spillover of these 
viruses from the bats into humans, resulting in devastating 
outcomes. Therefore, the purpose of this project is to conduct 
surveillance which will determine whether or not there is a risk for 
spillover. Once this has been determined, future investigations 
can be conducted to evaluate the level of the risk, as well as 
measures of control and outbreak prevention.

Above: Carmen Fensham placing a filter paper sheet at the entrace to 
Gatkop Cave.  This filter paper will capture the urine and faecal material 
of bats as they exit the cave.

Above: Carmen Fensham collecting filter sheet which were 
placed below the roost of bats within the cave.  Protective 
clothing is worn within the cave environment.
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Observation, Discussions and Updates
Recent changes in African Bat Taxonomy (2013-2014). Part II

By Victor Van Cakenberghe1,2 and Ernest C.J. Seamark2

1University of Antwerp, Department of Biology, Campus Drie Eiken, Universiteitsplein 1, B-2610, Wilrijk, Belgium. 2AfricanBats, 357 Botha Ave, 
Kloofsig, 0157, South Africa.

Casinycteris campomaanensis Hassanin, 2014
Campo-Ma’an Fruit Bat (Eng.) Casinyctère de Campo-
Manan (Fr.)

HASSANIN (2014) distinguished Casinycteris 
campomaanensis from the three other species within the tribe 
Scotonycterini by its body size, craniodental characteristics 
and molecular analysis. The molecular analyses based on the 
complete mitochondrial cytochrome b gene indicate that C. 
campomaanensis is the sister-group to C.  argynnis Thomas, 
1910 and C. ophiodon (Pohle, 1943) [see below account for 
further information]. The specific epithet refers to the Campo-
Ma’an area, where the holotype was collected.

Casinycteris ophiodon (Pohle, 1943) – revised status
POHLE (1943) originally described Scotonycteris ophiodon 

from Bipindi, Cameroon, placing this new species in the genus 
Scotonycteris Matschie, 1894.  Using molecular analysis based 
on the complete mitochondrial cytochrome b gene, HASSNIN 
(2014) showed that the holotype of S. ophiodon Pohle, 1943 is 
more closely related to the genus Casinycteris Thomas, 1910 
than to S. zenkeri Matschie, 1894 (type species for the genus 
Scotonycteris).  HASSNIN (2014) suggests that S. ophiodon 
Pohle, 1943 be placed in the genus Casinycteris.  Therefore the 
genus Casinycteris now contains three species - Casinycteris 
argynnis Thomas, 1910, Casinycteris campomaanensis 
Hassanin, 2014, and Casinycteris ophiodon (Pohle, 1943).

Phasmatonycteris Gunnell, Simmons and Seiffert, 
2014
urn:lsid:zoobank.org:act:693EEE77-DD52-408B-B404-
B689A43706AC

GUNNELL et al. (2014) described this fossil bat genus as a 
new member of the Myzopodidae  It was distinguished from the 
extant genus Myzopoda in having a relatively longer p4; a p3 
that is more elongate and narrow, positioned labially and more 
closely appressed to p4; m1 and m2 of same length and m3 
only slightly reduced in length; m1 with an especially robust and 
anteriorly angled paraconid; and all molars with more robust 
labial cingulids..  As the present day Myzopodidae are restricted 
to Madagascar, these fossil remains extend the range of the 
family with some 4000 km to the northwest.

Phasma(to), Greek for apparition or spectre, in reference 
to the long ghost lineage connecting Fayum myzopodids with 
extant forms, and Nykteris, Greek for bat. 

Type species is Phasmatonycteris phiomensis Gunnell, 
Simmons and Seiffert, 2014.

Phasmatonycteris butleri Gunnel, Simmons and 
Seiffert, 2014
urn:lsid:zoobank.org:act:E6B5FFD8-5250-4C2A-B83F-
CC469DD32557

Differs from P. phiomensis Gunnel, Simmons and Seiffert, 
2014 in having fully myotodont lower molars, a relatively smaller 
m3 compared to m2, in having shallower hypoflexids on m2-3, 
less steeply sloping m2-3 entocristids, and m2 with a relatively 
smaller and less anteriorly oriented paraconid.

Fayum Quarry BQ-2, 23 meter level, Birket Qarun Formation, 
Late Eocene, Priabonian (~37 Ma), Fayum Depression, Western 

Desert, Egypt.
Named for Percy Butler in recognition of his work on fossil bats 

from Africa and of his 75 year publishing career.

Phasmatonycteris phiomensis Gunnel, Simmons and 
Seiffert, 2014
urn: ls id:zoobank.org:act:94812861-7911-438E-BD80-
AB849541605B

Differs from P. butleri Gunnel, Simmons and Seiffert, 2014 
in having sub-myotodont lower molars, a relatively larger m3 
compared to m2, deeper hypoflexids on m2-3, more steeply 
sloping entocristids on m2-3, and m2 with a more robust, distinct, 
and anteriorly-oriented paraconid.

Fayum Quarry I, 242 meter level, Upper Gebel Qatrani 
Formation, Early Oligocene, Rupelian (~30 Ma), Fayum 
Depression, Western Desert, Egypt.

The species name is derived from the Greek (Phiom) for the 
Fayum Region of Egypt’s Western Desert.

Miniopterus maghrebensis Puechmaille, Allegrini, 
Benda, Bilgin, Ibañez and Juste, 2014
English: Maghrebian bent-wing bat (Eng.) French: 
Minioptère du Maghreb (Fr.) Murciélago de cueva 
magrebí (Spa.)

Using a combination of cranio-dental characters, mitochondrial 
and nuclear data and acoustic data, PUECHMAILLE et al. 
(2014) were able to identify a cryptic species in the Miniopterus 
schreibersii group from the Maghreb region.  The new 
species only differed slightly in external morphological and 
acoustic characters, which makes it difficult to identity living 
animals, especially as both species occur sympatrically near 
coastal regions of North Africa.  The distribution range of M. 
maghrebensis extends from northern Morocco to south of the 
High Atlas and northern Tunisia.
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Voucher specimen details for Bakwo Fils et al. (2014)
By Eric Moise Bakwo Fils1

1University of Maroua, Life and Earth Sciences, 46, Maroua, Cameroon.

Below is a list of voucher specimens associated with BAKWO 
FILS et al. (2014).  These are housed in the collections at the 
University of Maroua, Cameroon.

BFEM refers to the field number for Eric Moise Bakwo Fils.

References:
BAKWO FILS, E. M., A. G. B. A. ANONG, D. B. TSALA, B. B. GUIEKÉ, 

D. E. TSALA and A. K. FOTSO. 2014. Diversity of bats of the Far 
North Region of Cameroon – with two first records for the country. 
Biodiversity 15(1): 16-22. doi:10.1080/14888386.2014.889578.

SPECIES  Field number Date of collection  sex age Locality
Eidolon helvum BFEM: 112 20/02/2011 ♂ adult Pont Rouge

Micropteropus pusillus BFEM:095 18/01/2011 ♀ adult Hardé

Epomophorus gambianus BFEM:141 03/03/2011 ♂ adult Hardé

Epomophorus gambianus BFEM: 023 12/01/2011 ♂ adult Hardé

Chaerephon chapini BFEM:113 20/02/2011 ♂ adult Pont Rouge

Chaerephon leucogaster BFEM:042 14/01/2011 ♀ adult Pont Rouge

Chaerephon pumilus BFEM:097 18/01/2011 ♀ adult Pont Rouge

Chaerephon major BFEM:123 20/02/2011 ♂ adult Mizao

Mops condylurus BFEM:026 14/01/2011 ♂ adult Makabay

Mops niveiventer BFEM:111 19/02/2011 ♀ adult Mizao

Scotophilus dinganii BFEM:030 14/01/2011 ♀ adult Mizao

Scotophilus leucogaster BFEM:099 19/01/2011 ♂ adult Pont vert

African Chiroptera Report 2014
doi 10.13140/2.1.1480.0004

By Victor Van Cakenberghe1,2 and Ernest C.J. Seamark2

1University of Antwerp, Department of Biology, Campus Drie Eiken, Universiteitsplein 1, B-2610, Wilrijk, Belgium. 2AfricanBats, 357 Botha Ave, 
Kloofsig, 0157, South Africa.

The African Chiroptera 
Report 2014 is currently 
most comprehensive in the 
presentation of information 
on all known synonyms, for 
presently accepted taxa of 
African bat species.  The 
African continent has a high 
Chiroptera diversity, which 
currently includes 13 families 
(1 extinct), 70 genera (13 
extinct) and 346 species (30 
extinct).  The 2014 report was 
generated using data captured 
in the African Chiroptera 
Database which contained 
108,139 specimen records of 
which 94,715 specimens had 
co-ordinate information.  This 
indicates that 88 % of the 
available records have been 
plotted (see GIS data sets 
below).

The complete report (i 
– xix, 1- 6591 pp.), which 
includes all the appendices 
can be downloaded at www.
africanbats.org/Documents/
ACR/2014/ACR_2014.pdf 
[128Mb].

The report has also been 
broken up into sections for 
easier downloading or those 
who have a particular focus 
area of interest.  Please note 

that some of the internal links on the separated PDF documents 
may not work correctly due to these documents no longer being 
associated with its corresponding files.

Main report
Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_main.pdf [49Mb]

Appendix 1 - Current Taxonomy
Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_1.pdf [75kb]

Appendix 2- Voucher specimens
2a: Museum Acronyms and Number of Specimens
2b: Voucher Specimen Details
2c: Voucher Specimens per Museum
2d: Voucher Specimens per Museum and Country
2e: Voucher Specimens per Country
2f: Voucher Specimens from Protected Areas
2f1: Sorted by Country, Protected Area, Taxon
2f2: Sorted by Taxon, Country, Protected Area
2f3: Number of specimens of the given taxa collected in and 

outside Protected Areas
2f4: Number of specimens of the given taxa recently [in the 

last 20 years] collected in and outside Protected Areas
2f5: Number of localities in which the given taxa was collected 

in and outside Protected Areas
2f6: Number of localities in which the given taxa was recently 

[in the last 20 years] collected in and outside Protected 
Areas

2g: Distribution Maps per Taxon
2h: Distribution per quarter degree
2i: Accumulation curves

Download PDF: www.africanbats.org/Documents/ACR/2014/

http://dx.doi.org/10.1080/14888386.2014.889578
http://dx.doi.org/10.13140/2.1.1480.0004
http://www.africanbats.org/Documents/ACR/2014/ACR_2014.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014_main.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014_main.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014_Appendix_1.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014_Appendix_1.pdf
http://www.africanbats.org/Documents/ACR/2014/ACR_2014_Appendix_2.pdf
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ACR_2014_Appendix_2.pdf [119Mb]

Appendix 3 – Synonyms
3a: Synonyms by Name
3b: Synonyms by Author
3c: Synonyms by Publication Date
3d: Synonyms by Country of Type Specimen
3e: Common Names in Alphabetical Order
3f: Common Names by Language
3g: Original Descriptions

Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_3.pdf [2.6Mb]

Appendix 4 - Collector Information
4a: Follow the Collector
4b: Chronological
4c: Per Country and Locality
4d: Collector Biographies

Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_4.pdf [7.7Mb]

Appendix 5 - Keys from the Literature
This appendix contains 55 

known keys to the bats within 
Africa.  These keys include 
the original names used in 
the publication and also the 
currently acceptable taxon 
name as used in the 2014 
report.
Download PDF: www.
africanbats.org/Documents/
A C R / 2 0 1 4 / A C R _ 2 0 1 4 _
Appendix_5.pdf [1.2Mb]

Appendix 6 - Images of Type Specimens
Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_6.pdf [4.4Mb]

Appendix 7 - Summary of Characteristic Information
7a: Echolocation call Parameters from Literature
7b: Methods used in Echolocation Literature
7c: Karyotype information from Literature
7d: Virus information from Literature

Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_7.pdf [195kb]

Appendix 8 - Abstracts
This appendix contains abstracts of publications, which are 

in general over 50 years old, and which are not always readily 
available.  PDFs of these publications can be requested from 
the managing editors of ACR (ACR@africanbats.org).
Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_8.pdf [1.6Mb]

Appendix 9 – Gazetteers
9a: Hierarchical Gazetteer
9b: General Alphabetical Gazetteer
9c: Country Alphabetical Gazetteer
9d: Quarter Degree Gazetteer
9e: Altitudinal Gazetteer

Download PDF: www.africanbats.org/Documents/ACR/2014/
ACR_2014_Appendix_9.pdf [8Mb]

GIS datasets
GIS shape files have been released with the 2014 report that 

contain all the spatial information contained in the 2014 report.  
This is the information used to create the various maps as well 
as associated information used in the calculation of the various 
appendices.

The shape files are contained in two zipped files labelled:

Taxa country – this project contains shape files of all records 
contained in the database grouped per taxa and can be 
downloaded from: www.africanbats.org/Documents/ACR/2014/
ACR_2014_country.zip [3.5Mb]

Taxa distribution – this project contains shape files of all records 
contained in the database grouped per taxa: www.africanbats.
org/Documents/ACR/2014/ACR_2014_taxa.zip [3.95Mb]

All shape files have been created using geographic projection.
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Scientific contribution Ramasindrazana and Goodman (2014)Documented record of Triaenops menamena

DocumenteD recorD of Triaenops menamena 
(family HipposiDeriDae) in tHe central HigHlanDs of 

maDagascar

BEZA RAMASINDRAZANA1,2 and STEVEN M. GOODMAN2,3*

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, 2Association 
Vahatra, BP 3972, Antananarivo 101, Madagascar, and 3Field Museum of Natural History, 1400 South Lake Shore Drive, 
Chicago, Illinois 60605, USA.

*Corresponding author. E-mail address: sgoodman@fieldmuseum.org

The endemic Malagasy trident bat Triaenops menamena 
Goodman and Ranivo, 2009, formerly named T. rufus A. Milne-
Edwards, 1881 (GOODMAN and RANIVO, 2009), has a broad 
distribution in the western portion of the island, particularly in 
areas of sedimentary rock, utilizing caves, rock shelters, and 
mine shafts for day roosts (GOODMAN, 2011; GOODMAN and 
RAMASINDRAZANA, 2013).  Colony size is known to vary from 
a few to over 40,000 individuals (CARDIFF, 2006; OLSSON et al., 
2006).  The elevational range of this species falls from near sea 
level to about 1000 m (GOODMAN and RAMASINDRAZANA, 
2013).  However, there are reports of T. menamena from higher 
elevations, including the Réserve Spéciale d’Ambohitantely in 
the Central Highlands (RAKOTONDRAMANANA, 2004).  While 
the Ambohitantely record has been cited in the literature on the 
bats of Madagascar, documentation of this species occurrence 
at this site is ambiguous and a voucher specimen appears to be 
lacking.

In April 2014, we conducted a biological inventory of the 
Réserve Spéciale d’Ambohitantely, including documentation 
of bat species occurring in the Grotte des Chauves-souris 
(18°10’52.1”S, 47°17’21.0”E, 1500 m).  This cave is located 
within the largest remaining forest block (about 1000 ha) in the 
protected area and in relatively intact montane forest.  On 7 
April 2014, a single Triaenops menamena was found roosting 
in the cave (Figure 1) with a group of Miniopterus sp. (Several 
haplotypes of a small Miniopterus occur in this cave and 
unnamed species might be present [CHRISTIDIS et al., 2014].)  
The captured T. menamena was a female that showed no sign 
of recent reproductive activity.  It had a forearm length of 52 mm, 
falling within the typical range of females of this species given 
by GOODMAN (2011): 46-53 mm.  The animal was collected as 
a voucher specimen (Field Museum of Natural History [FMNH] 
SMG-18575).  

During the same visit to the cave as when the voucher 
specimen was collected, a second individual of T. menamena 
was observed roosting with another group of Miniopterus 
sp.  The following day, the cave was revisited and at least one 
individual of T. menamena was observed amongst a group of 
Miniopterus sp.  We have no evidence that T. menamena breeds 
at the Grotte des Chauves-souris or anywhere in the immediate 
vicinity in the Central Highlands.

Genetic studies conducted on T. menamena based on about 750 
bp of mitochondrial cytochrome b indicate little phylogeographic 
structure across its broad range on Madagascar (RUSSELL 
et al. 2007).  This species demonstrates largely panmictic 
genetic structure.  This pattern is presumably associated with 
considerable dispersal and, hence, mixing of genetic pools.  
Triaenops menamena has been found at a few sites at the fringe 
of lowland eastern Madagascar, with less than 10 individuals 
roosting near Tolagnaro (extreme southeast) with a large 
colony of Rousettus madagascariensis G. Grandidier, 1929 
(JENKINS et al., 2007) and in the Parc National de Marojejy 
(northern central area) (PONT and ARMSTRONG, 1990).  Both 
of these sites are within relatively short distances to dry forest 
areas where breeding populations of T. menamena are known 

or suspected to occur.  Whether records of this species from 
Ambohitantely and the lowland eastern sites represent seasonal 
vagrants, some form of more regular dispersal, or local breeding 
populations can only be determined by further fieldwork.   
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female was collected as a voucher specimen (FMNH SMG-18575).
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Conference
1st International Conference on Biodiversity in the Congo Basin (6 - 10 June 2014) 
Kisangani, D. R. Congo

Over 220 participants out of 23 countries attended this extraordinary conference.Their contributions, their joint statement and 
several reports are available on http://congobiodiversityconference2014.africamuseum.be/en/node/74

Books and Reports
ACR. 2014. African Chiroptera Report 2014. AfricanBats, Pretoria.   i - xvx, 1 - 6591 pp. doi 10.13140/2.1.1480.0004

Papers
ALMEIDA, F. C., N. P. GIANNINI, N. B. SIMMONS, and K. M. HELGEN. 2014. Each flying fox on its own branch: A 

phylogenetic tree for Pteropus and related genera (Chiroptera: Pteropodidae). Molecular Phylogenetics 
and Evolution 77C: 83–95. doi 10.1016/j.ympev.2014.03.009.

Pteropodidae is a diverse Old World family of non-echolocating, frugivorous and nectarivorous bats that includes the flying foxes 
(genus Pteropus) and allied genera. The subfamily Pteropodinae includes the largest living bats and is distributed across an immense 
geographic range from islands in East Africa to the Cook Islands of Polynesia. These bats are keystone species in their ecosystems 
and some carry zoonotic diseases that are increasingly a focus of interest in biomedical research. Here we present a comprehensive 
phylogeny for pteropodines focused on Pteropus. The analyses included 50 of the ∼63 species of Pteropus and 11 species from 7 
related genera. We obtained sequences of the cytochrome b and the 12S rRNA mitochondrial genes for all species and sequences 
of the nuclear RAG1, vWF, and BRCA1 genes for a subsample of taxa. Some of the sequences of Pteropus were obtained from 
skin biopsies of museum specimens including that of an extinct species, P. tokudae. The resulting trees recovered Pteropus as 
monophyletic, although further work is needed to determine whether P. personatus belongs in the genus. Monophyly of the majority 
of traditionally-recognized Pteropus species groups was rejected, but statistical support was strong for several clades on which we 
based a new classification of the Pteropus species into 13 species groups. Other noteworthy results emerged regarding species 
status of several problematic taxa, including recognition of P. capistratus and P. ennisae as distinct species, paraphyly of the P. 
hypomelanus complex, and conspecific status of P. pelewensis pelewensis and P. p. yapensis. Relationships among the pteropodine 
genera were not completely resolved with the current dataset. Divergence time analysis suggests that Pteropus originated in the 
Miocene and that two independent bursts of diversification occurred in the Pleistocene in different regions of the Indo-Pacific realm.

ANCILLOTTO, L. and D. RUSSO. 2014. Selective aggressiveness in European free-tailed bats (Tadarida 
teniotis): influence of familiarity, age and sex. Naturwissenschaften, 101(3): 221–228. doi 10.1007/
s00114-014-1146-6.

Bats are highly social mammals that often form large groups and represent good models to test the role played by individual status 
in shaping social relationships. Social cohesion relies on the ability of group and individual recognition, which is mediated by a range 
of sensorial cues. In this study, we selected the European free-tailed bat Tadarida teniotis as a model species to test the effects of 
familiarity, sex and age on aggressiveness and mutual tolerance. We hypothesize that T. teniotis is able to recognize group members 
and exhibit selective aggressiveness, and thus we predict fewer aggressive events and more amicable encounters between colony 
mates than between strangers. As female bats are generally more sociable and perform prolonged parental care to juveniles even 
after weaning, we hypothesize that sex and age of bats have significant influences on aggressive behaviours and thus predict 
that females will perform more amicable behaviours than males and that adults of both sexes will be less aggressive towards 
juveniles. Our results confirm that T. teniotis is able to discriminate between familiar and stranger individuals, showing higher rates 
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of aggressive behaviours towards the latter. Females are more prone to exhibit amicable behaviours, particularly during same-sex 
interactions, while males show higher level of aggressiveness. Juveniles are subjected to fewer aggressive behaviours by adults of 
both sexes. Familiarity appears crucial for T. teniotis in determining the degree of aggressiveness during social interactions but the 
rate of aggressive events is also influenced by intrinsic individual factors such as sex and age.

BAKER, K. S. and P. R. MURCIA. 2014. Poxviruses in bats … so what? Viruses 6(4): 1564–1577. doi 10.3390/
v6041564.

Poxviruses are important pathogens of man and numerous domestic and wild animal species. Cross species (including zoonotic) 
poxvirus infections can have drastic consequences for the recipient host. Bats are a diverse order of mammals known to carry lethal 
viral zoonoses such as Rabies, Hendra, Nipah, and SARS. Consequent targeted research is revealing bats to be infected with a rich 
diversity of novel viruses. Poxviruses were recently identified in bats and the settings in which they were found were dramatically 
different. Here, we review the natural history of poxviruses in bats and highlight the relationship of the viruses to each other and 
their context in the Poxviridae family. In addition to considering the zoonotic potential of these viruses, we reflect on the broader 
implications of these findings. Specifically, the potential to explore and exploit this newfound relationship to study coevolution and 
cross species transmission together with fundamental aspects of poxvirus host tropism as well as bat virology and immunology.

BAKWO FILS, E. M., A. G. B. A. ANONG, D. B. TSALA, B. B. GUIEKÉ, D. E. TSALA and A. K. FOTSO. 2014. 
Diversity of bats of the Far North Region of Cameroon – with two first records for the country. 
Biodiversity 15 (1): 16–22. doi 10.1080/14888386.2014.889578.

In order to provide basic data on bat species of the Far North Region of Cameroon – the northernmost constituent province of the 
Republic of Cameroon – a survey was carried out between the months of January and March 2011. Mist nets set at ground level 
were used over a 22-night period covering nine sites, from which a total of 413 individuals belonging to 18 species, nine genera and 
three families were captured. Insectivorous bats presented a wide specific diversity (15 species) and a wide relative abundance, 
while frugivorous bats were far less (three species). Scotophilus dinganii (n = 227) was the most commonly recorded species at the 
study site. The sample efficiency was estimated at 77.5% with a species accumulation curve not reaching an asymptote, suggesting 
that the survey did not record all species present. During this study, two species were recorded for the first time in Cameroon: Mops 
niveiventer and Chaerephon chapini.

CHRISTIDIS, L., S. M. GOODMAN, K. NAUGHTON and B. APPLETON. 2014. Insights into the evolution of 
a cryptic radiation of bats: dispersal and ecological radiation of Malagasy Miniopterus (Chiroptera: 
Miniopteridae). PLoS One 9(3): e92440. doi 10.1371/journal.pone.0092440.

The past decade has seen a proliferation of new species of Miniopterus bats (family Miniopteridae) recognized from Madagascar 
and the neighboring Comoros archipelago. The interspecific relationships of these taxa, their colonization history, and the evolution 
of this presumed adaptive radiation have not been sufficiently explored. Using the mitochondrial cytochrome-b gene, we present a 
phylogeny of the Malagasy members of this widespread Old World genus, based on 218 sequences, of which 82 are new and 136 
derived from previous studies. Phylogenetic analyses recovered 18 clades, which divide into five primary lineages: (1) M. griveaudi; 
(2) M. mahafaliensis, M. sororculus and X3; (3) M. majori, M. gleni and M. griffithsi; (4) M. brachytragos; M. aelleniA, and M. aelleniB; 
and (5) M. manavi and M. petersoni recovered as sister species, which were in turn linked to a group comprising M. egeri and five 
genetically distinct populations referred to herein as P3, P4, P5, P6 and P7. Beast analysis indicated that the initial divergence within 
the Malagasy Miniopterus radiation took place 4.5 Myr; most species diverged between 4 and 2.5 Myr, and a secondary period was 
between 1.25 and 1 Myr. DNA K2P-distances between recognized taxa ranged from 12.9% to 2.5% and intraspecific variation was 
less than 1.8%. Of the 18 identified clades, Latin binomials are only associated with 11, which indicates much greater differentiation 
than currently recognized for Malagasy Miniopterus. These data are placed in a context of the dispersal history of this genus on the 
island and patterns of ecological diversity.

DURON, O., U. E. SCHNEPPAT, A. BERTHOMIEU, S. M. GOODMAN, B. DROZ, C. PAUPY, J. OBAME NKOGHE, 
N. RAHOLA and P. TORTOSA. 2014. Origin, acquisition and diversification of heritable bacterial 
endosymbionts in louse flies and bat flies. Molecular Ecology 23(8): 2105–2117. doi 10.1111/mec.12704.

The γ-proteobacterium Arsenophonus and its close relatives (Arsenophonus and like organisms, ALOs) are emerging as a novel 
clade of endosymbionts, which are exceptionally widespread in insects. The biology of ALOs is, however, in most cases entirely 
unknown, and it is unclear how these endosymbionts spread across insect populations. Here, we investigate this aspect through the 
examination of the presence, the diversity and the evolutionary history of ALOs in 25 related species of blood-feeding flies: tsetse 
flies (Glossinidae), louse flies (Hippoboscidae) and bat flies (Nycteribiidae and Streblidae). While these endosymbionts were not 
found in tsetse flies, we identify louse flies and bat flies as harbouring the highest diversity of ALO strains reported to date, including 
a novel ALO clade, as well as Arsenophonus and the recently described Candidatus Aschnera chinzeii. We further show that the 
origin of ALO endosymbioses extends deep into the evolutionary past of louse flies and bat flies, and that it probably played a major 
role in the ecological specialization of their hosts. The evolutionary history of ALOs is notably complex and was shaped by both 
vertical transmission and horizontal transfers with frequent host turnover and apparent symbiont replacement in host lineages. In 
particular, ALOs have evolved repeatedly and independently close relationships with diverse groups of louse flies and bat flies, as 
well as phylogenetically more distant insect families, suggesting that ALO endosymbioses are exceptionally dynamic systems.
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GU, S. H., B. K. LIM, B. KADJO, S. ARAI, J.-A. KIM, V. NICOLAS, A. LALIS, C. DENYS, J. A. COOK, S. R. 
DOMINGUEZ, K. V. HOLMES, L. URUSHADZE, K. SIDAMONIDZE, D. PUTKARADZE, I. V. KUZMIN, M. 
Y. KOSOY, J.-W. SONG and R. YANAGIHARA. 2014. Molecular phylogeny of hantaviruses harbored by 
insectivorous bats in Côte d’Ivoire and Vietnam. Viruses 6(5): 1897–1910. doi 10.3390/v6051897.

The recent discovery of genetically distinct hantaviruses in multiple species of shrews and moles prompted a further exploration of 
their host diversification by analyzing frozen, ethanol-fixed and RNAlater®-preserved archival tissues and fecal samples from 533 
bats (representing seven families, 28 genera and 53 species in the order Chiroptera), captured in Asia, Africa and the Americas in 
1981-2012, using RT-PCR. Hantavirus RNA was detected in Pomona roundleaf bats (Hipposideros pomona) (family Hipposideridae), 
captured in Vietnam in 1997 and 1999, and in banana pipistrelles (Neoromicia nanus) (family Vespertilionidae), captured in Côte 
d'Ivoire in 2011. Phylogenetic analysis, based on the full-length S- and partial M- and L-segment sequences using maximum 
likelihood and Bayesian methods, demonstrated that the newfound hantaviruses formed highly divergent lineages, comprising other 
recently recognized bat-borne hantaviruses in Sierra Leone and China. The detection of bat-associated hantaviruses opens a new 
era in hantavirology and provides insights into their evolutionary origins.

HASSANIN, A. 2014. Description of a new bat species of the tribe Scotonycterini (Chiroptera, Pteropodidae) 
from Southwestern Cameroon. Comptes Rendus Biologies 337(2): 134–142. doi 10.1016/j.
crvi.2013.12.006.

The tribe Scotonycterini is currently composed of three fruit bat species of the family Pteropodidae (Mammalia, Chiroptera) 
characterized by white fur patches on the head, specifically around the nose and behind the eyes: Scotonycteris zenkeri, S. ophiodon 
and Casinycteris argynnis. Herein a new species is described, Casinycteris campomaanensis sp. nov., based on female specimen 
collected in 2007 near the village Nkoélon-Mvini close to the Campo-Ma'an National Park, southwestern Cameroon. It is readily 
distinguished from the three other species of Scotonycterini by its body size and craniodental characteristics. Molecular analyses 
based on the complete mitochondrial cytochrome b gene indicate that the new species is the sister-group to C. argynnis and that the 
holotype of S. ophiodon is more closely related to Casinycteris than to S. zenkeri, rendering the genus Scotonycteris paraphyletic. 
Based on these results, morphological characters within the tribe Scotonycterini were reassessed and a new classification is 
proposed, in which the new species and S. ophiodon are placed in the genus Casinycteris.

LIU, Z., W. WANG, T.-Z. ZHANG, G.-H. LI, K. HE, J.-F. HUANG, X.-L. JIANG, R. W. MURPHY and P. SHI. 2014. 
Repeated functional convergent effects of NaV1.7 on acid insensitivity in hibernating mammals. 
Proceedings of the Royal Society B 281(1776): 20132950. doi 10.1098/rspb.2013.2950.

Hibernating mammals need to be insensitive to acid in order to cope with conditions of high CO2; however, the molecular basis 
of acid tolerance remains largely unknown. The African naked mole-rat (Heterocephalus glaber) and hibernating mammals share 
similar environments and physiological features. In the naked mole-rat, acid insensitivity has been shown to be conferred by the 
functional motif of the sodium ion channel NaV1.7. There is now an opportunity to evaluate acid insensitivity in other taxa. In this 
study, we tested for functional convergence of NaV1.7 in 71 species of mammals, including 22 species that hibernate. Our analyses 
revealed a functional convergence of amino acid sequences, which occurred at least six times independently in mammals that 
hibernate. Evolutionary analyses determined that the convergence results from both parallel and divergent evolution of residues in 
the functional motif. Our findings not only identify the functional molecules responsible for acid insensitivity in hibernating mammals, 
but also open new avenues to elucidate the molecular underpinnings of acid insensitivity in mammals.

MINNAAR, I. A., N. C. BENNETT, C. T. CHIMIMBA and A. E. MCKECHNIE. 2014. Partitioning of evaporative 
water loss into respiratory and cutaneous pathways in Wahlberg’s Epauletted Fruit Bats (Epomophorus 
wahlbergi). Physiological and Biochemical Zoology 87(3): 475–485. doi 10.1086/675342.

The relative contributions of respiratory and cutaneous evaporation to total evaporative water loss (TEWL) and how the partitioning 
of these two avenues varies with environmental temperature has received little attention in bats. We trained Wahlberg's epauletted 
fruit bats (Epomophorus wahlbergi) captured in Pretoria, South Africa, to wear latex masks while hanging in respirometry chambers, 
and we measured respiratory evaporative water loss (REWL) and cutaneous evaporative water loss (CEWL) over air temperatures 
(Ta) from 10° to 40°C. The bats' normothermic body temperature (Tb) was approximately 36°C, which increased at higher Ta to 40.5° 
± 1.0°C at Ta ≈ 40°C. Both TEWL and resting metabolic rate (RMR) increased sharply at Ta >35°C, with a mean TEWL at 40°C 
equivalent to 411% of that at 30°C. The increase in TEWL was driven by large increases in both CEWL and REWL. CEWL comprised 
more than 50% of TEWL over the entire Ta range, with the exception of Ta ≈ 40°C, where REWL accounted for 58% of evaporative 
water loss. Surface area-specific CEWL increased approximately sixfold with increasing Ta. Thermoregulation at Ta approaching or 
exceeding Tb involved a considerable energetic cost, with RMR at Ta ≈ 40°C exceeding by 24% that measured at Ta ≈ 10°C. Our 
data do not support recent arguments that respiratory gas exchange across the wing membranes represents 5%-10% of the total 
in E. wahlbergi.

MQOKELI, B. R. and C. T. DOWNS. 2014. Is protein content in the diet of Wahlberg’s epauletted fruit bats, 
Epomophorus wahlbergi, important? African Zoology 49(1): 161–166. doi: 10.3377/004.049.0111.

Wahlberg’s epauletted fruit bat, Epomophorus wahlbergi, feeds on a range of fruit, nectar, pollen and flowers. Frugivores may have 
difficulties in maintaining their protein requirements since fruit are generally high in sugar content but low in protein content. Some 
studies have found that fruit bats obtain most of their food protein when feeding on a variety of fruits. We investigated if E. wahlbergi 
prefers additional protein to sugar-only nectar solutions. They were offered equicaloric 15% glucose solutions with varying protein 
concentrations (2.58, 5.68, 7.23 g soy protein/kg H2O) and a solution with no protein. This was repeated using 15% sucrose instead 
of glucose solutions. Epomophorus wahlbergi’s volumetric intake of the respective glucose and sucrose solutions varied among 
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individual bats, with total volumetric intake being highest for solutions with no protein. This suggests they have low protein dietary 
requirements, which may be a response to the low-protein fruit available in the wild. Alternatively they may supplement their diet by 
actively preying on insects, but this needs to be investigated.

MULEYA, W., M. SASAKI, Y. ORBA, A. ISHII, Y. THOMAS, E. NAKAGAWA, H. OGAWA, B. HANG’OMBE, B. 
NAMANGALA, A. MWEENE, A. TAKADA, T. KIMURA and H. SAWA. 2014. Molecular epidemiology of 
Paramyxoviruses in frugivorous Eidolon helvum bats in Zambia. Journal of Veterinary Medical Science 
76(4): 611–614. doi 10.1292/jvms.13-0518.

In this study, we describe the detection of novel paramyxoviruses from the Eidolon helvum species of fruit bats. We extracted RNA 
from 312 spleen samples from bats captured in Zambia over a period of 4 years (2008–2011). Semi-nested RT-PCR detected 
a total of 25 (8%) positive samples for paramyxoviruses which were then directly sequenced and analyzed using phylogenetic 
analysis. Among the positive samples, seven novel paramyxoviruses were detected. Five viruses were closely related to the genus 
Henipavirus, while two viruses were related to the unclassified Bat paramyxoviruses from Ghana and Congo Brazzaville. Our study 
identified novel Henipavirus-related and unrelated viruses using RT-PCR in fruit bats from Kansaka National Park and indicated 
the presence of similar Bat paramyxoviruses originating from wide geographic areas, suggesting the ability of bats to harbor and 
transmit viruses. The presence of these viruses in fruit bats might pose a public health risk.

O’SHEA, T. J., P. M. CRYAN, A. A. CUNNINGHAM, A. R. FOOKS, D. T. S. HAYMAN, A. D. LUIS, A. J. PEEL, R. K. 
PLOWRIGHT and J. L. N. WOOD. 2014. Bat flight and zoonotic viruses. Emerging Infectious Diseases 
20(5): 741–745. doi 10.3201/eid2005.130539.

Bats are sources of high viral diversity and high-profile zoonotic viruses worldwide. Although apparently not pathogenic in their 
reservoir hosts, some viruses from bats severely affect other mammals, including humans. Examples include severe acute respiratory 
syndrome coronaviruses, Ebola and Marburg viruses, and Nipah and Hendra viruses. Factors underlying high viral diversity in 
bats are the subject of speculation. We hypothesize that flight, a factor common to all bats but to no other mammals, provides an 
intensive selective force for coexistence with viral parasites through a daily cycle that elevates metabolism and body temperature 
analogous to the febrile response in other mammals. On an evolutionary scale, this host-virus interaction might have resulted in the 
large diversity of zoonotic viruses in bats, possibly through bat viruses adapting to be more tolerant of the fever response and less 
virulent to their natural hosts.

ODENDAAL, L. J., D. S. JACOBS and J. M. BISHOP. 2014. Sensory trait variation in an echolocating bat 
suggests roles for both selection and plasticity. BMC Evolutionary Biology 14: 60. doi 10.1186/1471-
2148-14-60.

BACKGROUND: Across heterogeneous environments selection and gene flow interact to influence the rate and extent of adaptive 
trait evolution. This complex relationship is further influenced by the rarely considered role of phenotypic plasticity in the evolution 
of adaptive population variation. Plasticity can be adaptive if it promotes colonization and survival in novel environments and in 
doing so may increase the potential for future population differentiation via selection. Gene flow between selectively divergent 
environments may favour the evolution of phenotypic plasticity or conversely, plasticity itself may promote gene flow, leading to a 
pattern of trait differentiation in the presence of gene flow. Variation in sensory traits is particularly informative in testing the role of 
environment in trait and population differentiation. Here we test the hypothesis of 'adaptive differentiation with minimal gene flow' in 
resting echolocation frequencies (RF) of Cape horseshoe bats (Rhinolophus capensis) across a gradient of increasingly cluttered 
habitats. 

RESULTS: Our analysis reveals a geographically structured pattern of increasing RF from open to highly cluttered habitats in R. 
capensis; however genetic drift appears to be a minor player in the processes influencing this pattern. Although Bayesian analysis of 
population structure uncovered a number of spatially defined mitochondrial groups and coalescent methods revealed regional-scale 
gene flow, phylogenetic analysis of mitochondrial sequences did not correlate with RF differentiation. Instead, habitat discontinuities 
between biomes, and not genetic and geographic distances, best explained echolocation variation in this species. We argue that 
both selection for increased detection distance in relatively less cluttered habitats and adaptive phenotypic plasticity may have 
influenced the evolution of matched echolocation frequencies and habitats across different populations.

CONCLUSIONS: Our study reveals significant sensory trait differentiation in the presence of historical gene flow and suggests roles 
for both selection and plasticity in the evolution of echolocation variation in R. capensis. These results highlight the importance of 
population level analyses to i) illuminate the subtle interplay between selection, plasticity and gene flow in the evolution of adaptive 
traits and ii) demonstrate that evolutionary processes may act simultaneously and that their relative influence may vary across 
different environments.

OLIVAL, K. J. and D. T. S. HAYMAN. 2014. Filoviruses in bats: current knowledge and future directions. 
Viruses 6(4): 1759–1788. doi 10.3390/v6041759.

Filoviruses, including Ebolavirus and Marburgvirus, pose significant threats to public health and species conservation by causing 
hemorrhagic fever outbreaks with high mortality rates. Since the first outbreak in 1967, their origins, natural history, and ecology 
remained elusive until recent studies linked them through molecular, serological, and virological studies to bats. We review the 
ecology, epidemiology, and natural history of these systems, drawing on examples from other bat-borne zoonoses, and highlight key 
areas for future research. We compare and contrast results from ecological and virological studies of bats and filoviruses with those 
of other systems. We also highlight how advanced methods, such as more recent serological assays, can be interlinked with flexible 

http://dx.doi.org/10.1292/jvms.13-0518
http://dx.doi.org/10.3201/eid2005.130539
http://dx.doi.org/10.1186/1471-2148-14-60
http://dx.doi.org/10.1186/1471-2148-14-60
http://dx.doi.org/10.3390/v6041759


August  2014  vol .  35 11
African Bat Conservation News

ISSN 1812-1268

Recent Literature

statistical methods and experimental studies to inform the field studies necessary to understand filovirus persistence in wildlife 
populations and cross-species transmission leading to outbreaks. We highlight the need for a more unified, global surveillance 
strategy for filoviruses in wildlife, and advocate for more integrated, multi-disciplinary approaches to understand dynamics in bat 
populations to ultimately mitigate or prevent potentially devastating disease outbreaks.

PEIXOTO, F.P., P. H. P. BRAGA, M. V. CIANCIARUSO, J. A. F. DINIZ-FILHO and D. BRITO. 2014. Global patterns 
of phylogenetic beta diversity components in bats. Journal of Biogeography 41(4): 762–772. doi 
10.1111/jbi.12241.

Aim To investigate global patterns of phylogenetic beta diversity (phylobetadiversity, PBD) components in bats (Chiroptera), testing 
whether the strong dispersal barriers among realms led to lineage differentiation between them and whether the flight capability of 
the study group created distance-decay patterns in PBD, with lower turnover rates between the closest biogeographical regions.

Location Global, delimited by biogeographical regions.

Methods Using the global distribution of bats and a supertree available for most species, we calculated PBD using the complement 
of the PhyloSor index. In addition, to distinguish the relative roles of local (e.g. lineage filtering) and regional processes (e.g. 
speciation) in shaping broad-scale patterns of PBD, we partitioned PBD into two components: the turnover component (PBDTurn) 
and the phylogenetic diversity (PD) component (PBDPD). We used a null model to test whether assemblages were more or less 
phylogenetically dissimilar than expected by chance. We also performed a Mantel analysis to analyse the distance-decay patterns of 
PBD and its two components. Results The most striking difference in PBD was found between the Old World and the New World. In 
general, the PBD pattern was determined by PBDTurn. For some adjacent regions we noticed the PBDPD component was more important, 
indicating that the dissimilarity was mostly due to differences in phylogenetic diversity. On the other hand, for other adjacent regions, 
the observed PBDTurn was higher than expected by chance and the PBDPD was lower. This demonstrates that, although these regions 
are relatively close in space, there are other factors driving phylogenetic differences between them (i.e. ecological factors).  
Main conclusions Our results suggest that at broad scales, the PBD of bats is determined by PBDTurn. We postulate that the flight 
ability of bats led to low turnover rates between adjacent regions in the absence of other factors that can drive differences between 
them (e.g. strong environmental barriers).

PIO, D. V., R. ENGLER, H. P. LINDER, A. MONADJEM, F. P. D. COTTERILL, P. J. TAYLOR, M. C. SCHOEMAN, B. 
W. PRICE, M. H. VILLET, G. EICK, N. SALAMIN and A. GUISAN. 2014. Climate change effects on animal 
and plant phylogenetic diversity in southern Africa. Global Change Biology 20(5): 1538–1549. doi 
10.1111/gcb.12524.

Much attention has been paid to the effects of climate change on species’ range reductions and extinctions. There is however 
surprisingly little information on how climate change driven threat may impact the tree of life and result in loss of phylogenetic 
diversity (PD). Some plant families and mammalian orders reveal nonrandom extinction pat- terns, but many other plant families do 
not. Do these discrepancies reflect different speciation histories and does climate induced extinction result in the same discrepancies 
among different groups? Answers to these questions require representative taxon sampling. Here, we combine phylogenetic 
analyses, species distribution modeling, and climate change projections on two of the largest plant families in the Cape Floristic 
Region (Proteaceae and Restionaceae), as well as the second most diverse mammalian order in Southern Africa (Chiroptera), and 
an herbivorous insect genus (Platypleura) in the family Cicadidae to answer this question. We model current and future species 
distributions to assess species threat levels over the next 70 years, and then compare projected with random PD survival. Results 
for these animal and plant clades reveal congruence. PD losses are not significantly higher under predicted extinction than under 
random extinction simulations. So far the evidence suggests that focusing resources on climate threatened species alone may not 
result in disproportionate benefits for the preservation of evolutionary history.

PUECHMAILLE, S.J., B. ALLEGRINI, P. BENDA, K. GÜRÜN, J. ŠRÁMEK, C. IBÁÑEZ, J. JUSTE and R. BILGIN. 
2014. A new species of the Miniopterus schreibersii species complex (Chiroptera: Miniopteridae) from 
the Maghreb Region, North Africa. Zootaxa 3794(1): 108–124. doi 10.11646/zootaxa.3794.1.4.

We used an integrative approach combining cranio-dental characters, mitochondrial and nuclear data and acoustic data to show 
the presence in the genus Miniopterus of a cryptic species from the Maghreb region. This species was previously recognised as 
Miniopterus schreibersii (Kuhl, 1817). Miniopterus maghrebensis sp. nov. can be differentiated from M. schreibersii sensu stricto 
on the basis of cranial characters and from mitochondrial DNA and microsatellite evidence. Although slight external morphological 
and acoustic differences were noted between the two species, these criteria alone did not allow reliable species identification from 
live animals. Based on the specimens identified morphologically and/or genetically, the distribution range of M. maghrebensis sp. 
nov. extends from northern Morocco to south of the High Atlas Mountains and northern Tunisia. The new cryptic species is found in 
sympatry with M. schreibersii s.str. near coastal regions of North Africa.

PUECHMAILLE, S. J. and E. C. TEELING. 2014. Non-invasive genetics can help find rare species: a case 
study with Rhinolophus mehelyi and R. euryale (Rhinolophidae: Chiroptera) in Western Europe. 
Mammalia 78(2): 251–255. doi 10.1515/mammalia-2013-0040.

The reliability of species identification is of primary importance as much of biodiversity studies, ecology, legislation, and conservation 
are based on this taxonomic level. Species identification problems can obscure the conservation status, especially for rare and 
endangered species, which are of special concern for conservation. This problem is especially significant for some taxonomic 
groups such as chiropterans, as many monitoring programs are run during the hibernation season when animals should not be 
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disturbed, hence not handled. In the present study, we used Rhinolophus mehelyi as a case study to develop and propose a new 
monitoring strategy via the use of non-invasive genetics to reliably identify individuals to species.

SANTOS, H., J. JUSTE, C. IBÁÑEZ, J. M. PALMEIRIM, R. GODINHO, F. AMORIM, P. ALVES, H. COSTA, O. DE 
PAZ, G. PÉREZ-SUÁREZ, S. MARTÍNEZ-ALOS, G. JONES and H. REBELO. 2014. Influences of ecology 
and biogeography on shaping the distributions of cryptic species: three bat tales in Iberia. Biological 
Journal of the Linnean Society 112(1): 150–162. doi 10.1111/bij.12247.

To determine what shapes the distributions of cryptic species, we aimed to unravel ecological niches and geographical distributions 
of three cryptic bat species complexes in Iberia, Plecotus auritus/begognae, Myotis mystacinus/alcathoe and Eptesicus serotinus/
isabellinus (with 44, 69, 66, 27, 121 and 216 records, respectively), considering ecological interactions and biogeographical patterns. 
Species distribution models (SDMs) were built using a presence-only technique (Maxent), incorporating genetically identified species 
records with environmental variables (climate, habitat, topography). The most relevant variables for each species’ distribution and 
respective response curves were then determined. SDMs for each species were overlapped to assess the contact zones within each 
complex. Niche analyses were performed using niche metrics and spatial principal component analyses to study niche overlap and 
breadth. The Plecotus complex showed a parapatric distribution, although having similar biogeographical affinities (Eurosiberian), 
possibly explained by competitive exclusion. The Myotis complex also showed Eurosiberian affinities, with high overlap between 
niches and distribution, suggesting resource partitioning between species. Finally, E. serotinus was associated with Eurosiberian 
areas, while E. isabellinus occurred in Mediterranean areas, suggesting possible competition in their restricted contact zone. This 
study highlights the relevance of considering potential ecological interactions between similarly ecological species when assessing 
species distributions.

SAPIR, N., N. HORVITZ, D. K. N. DECHMANN, J. FAHR and M. WIKELSKI. 2014. Commuting fruit bats 
beneficially modulate their flight in relation to wind. Proceedings of the Royal Society B 281(1782): 
20140018. doi 10.1098/rspb.2014.0018.

When animals move, their tracks may be strongly influenced by the motion of air or water, and this may affect the speed, energetics 
and prospects of the journey. Flying organisms, such as bats, may thus benefit from modifying their flight in response to the wind 
vector. Yet, practical difficulties have so far limited the understanding of this response for free-ranging bats. We tracked nine straw-
coloured fruit bats (Eidolon helvum) that flew 42.5 ± 17.5 km (mean ± s.d.) to and from their roost near Accra, Ghana. Following 
detailed atmospheric simulations, we found that bats compensated for wind drift, as predicted under constant winds, and decreased 
their airspeed in response to tailwind assistance such that their groundspeed remained nearly constant. In addition, bats increased 
their airspeed with increasing crosswind speed. Overall, bats modulated their airspeed in relation to wind speed at different wind 
directions in a manner predicted by a two-dimensional optimal movement model. We conclude that sophisticated behavioural 
mechanisms to minimize the cost of transport under various wind conditions have evolved in bats. The bats’ response to the wind 
is similar to that reported for migratory birds and insects, suggesting convergent evolution of flight behaviours in volant organisms.

STASIAK, I. M., D. A. SMITH, G. J. CRAWSHAW, J. D. HAMMERMUELLER, D. BIENZLE and B. N. LILLIE. 2014. 
Characterization of the hepcidin gene in eight species of bats. Research in Veterinary Science 96(1): 
111–117. doi 10.1016/j.rvsc.2013.10.013.

Hemochromatosis, or iron storage disease, has been associated with significant liver disease and mortality in captive Egyptian fruit 
bats (Rousettus aegyptiacus). The physiologic basis for this susceptibility has not been established. In humans, a deficiency or 
resistance to the iron regulatory hormone, hepcidin has been implicated in the development of hereditary hemochromatosis. In the 
present study, we compared the coding sequence of the hepcidin gene in eight species of bats representing three distinct taxonomic 
families with diverse life histories and dietary preferences. Bat hepcidin mRNA encoded a 23 amino acid signal peptide, a 34 or 35 
amino acid pro-region, and a 25 amino acid mature peptide, similar to other mammalian species. Differences in the sequence of the 
portion of the hepcidin gene that encodes the mature peptide that might account for the increased susceptibility of the Egyptian fruit 
bat to iron storage disease were not identified. Variability in gene sequence corresponded to the taxonomic relationship amongst 
species.

VOGEL, G. 2014. Are bats spreading Ebola across Sub-Saharan Africa? Science 344 (6180): 140. doi 10.1126/
science.344.6180.140.

Ebola is not a stranger to West Africa—an outbreak in the 1990s killed chimpanzees and sickened one researcher. But the species 
of virus that has so far killed more than 100 people in Guinea has only been seen before in Central Africa. Scientists are combing the 
forests, and the genome of the virus itself, looking for clues to how this strain ended up so far west, and whether its spread suggests 
people in forested areas all across sub-Saharan Africa are at risk.

VOIGT, C. C., M. HELBIG-BONITZ, S. KRAMER-SCHADT and E. K. V. KALKO. 2014. The third dimension of 
bat migration: evidence for elevational movements of Miniopterus natalensis along the slopes of Mount 
Kilimanjaro. Oecologia 174(3): 751–764. doi 10.1007/s00442-013-2819-0.

Bats are important ecosystem service providers, and therefore most relevant for both lowland and highland habitats, particularly in 
the tropics. Yet, it is poorly understood to what extent they perform large-scale movements, especially movements along mountain 
slopes. Here, we studied the movement ecology of the potentially migratory species Miniopterus natalensis at Mount Kilimanjaro in 
Tanzania. We analysed stable isotope ratios of C (δ13C), N (δ15N) and H (δ2H) in keratin of sedentary frugivorous and insectivorous 
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bats captured between 800 and 2,400 m above sea level to establish elevational gradients of stable isotope ratios in consumer 
tissues. We expected correlations between stable isotope ratios of the non-exchangeable portion of H in fur keratin and the elevation 
of capture site, but not necessarily for δ13C and δ15N. Yet, in bats of both feeding ensembles, we found δ15N of fur keratin to correlate 
positively with the elevation of capture sites but not δ2H. In frugivorous bats, δ13C increased with increasing capture elevation as 
well. By looking at intra-individual variation of δ13C and δ15N in fur keratin and wing membrane tissues of sedentary Rhinolophus 
cf. clivosus and of the potentially migratory species M. natalensis, we gathered evidence that M. natalensis migrates seasonally 
between low and high elevations along the slopes of Mount Kilimanjaro. Finally, based on an isoscape origin model we estimated 
that M. natalensis captured before and after the cold period at around 1,800 m above sea level originated from around 1,400 m a.s.l. 
or lower. Thus, we received convergent results in support of seasonal elevational movements of M. natalensis, probably in search 
for cold hibernacula at higher elevations of Mount Kilimanjaro.

VORA, N.M., M. OSINUBI, R. M. WALLACE, A. AMAN-OLONIYO, Y. H. GBADEGESIN, Y. K. SEBASTIAN, O. A. 
SALIMAN, M. NIEZGODA, L. DAVIS and S. RECUENCO. 2014. Assessment of potential zoonotic disease 
exposure and illness related to an annual bat festival — Idanre, Nigeria. Morbidity and Mortality Weekly 
Report 63(15): 334.  url: http://www.cdc.gov/mmwr/pdf/wk/mm6315.pdf.
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african small mammal symposium
To be held in: Antananarivo, Madagascar, 12-18 April 2015
Further information: sgoodman@fieldmuseum.org

Zoological society of soutHern africa 37tH Zssa congress
To be held at: Rhodes University, Grahamstown, South Africa, 12 to 17 July 2015.
Further information: http://zssa.co.za/

17tH international Bat researcH conference
To be held in: Durban, South Africa, 2016

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, con-
servation 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 the-
matic 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 anno-
tated 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.
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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.
Notes to authors are available at www.africanbats.org or download PDF.

Editorial Team
Editor: Ernest C.J. Seamark (ABCN_Editor@africanbats.org)
Scientific Editor: Victor Van Cakenberghe (ABCN_ScientificEditor@africanbats.org)

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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