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Mauritania is one of the countries of Africa where bat diversity 
is the most unrecognized (PADIAL and IBÁÑEZ, 2005).  Only 
thirteen species are listed in the country against a potential of 
more than thirty (NICKEL, 2001; MICKLEBURGH, et al. 2002). 

In the framework of a naturalist expedition undertaken from 
March 24 to March 28, 2008, we surveyed a portion of the Adrar, 
an administrative region of central Mauritania, largely composed 
of sandy areas and a sandstone plateau.  Until recently (PADIAL 
and IBÁÑEZ op.cit.), available data on bats in this region were 
limited to the study of DEKEYSER and VILLIERS (1956). 

The purpose of this note is to list the species encountered 
during this survey.

The inventories were conducted using three major methods: 
captures with mist nets set above waterholes or in the vegetation, 
ultrasound registration and roost search during the day with 
the help of local people.  When captured, each specimen was 
placed in small individual bags before being measured.  The 
measurements (see Table 1) were taken according to the 
methodology developed in MITCHELL-JONES and MCLEISH 
(2004). The patagium was punched for further genetic analysis, a 
non-lethal technique for bats. All the captured bats were released, 
except two specimens found dead in the nets, which were donated 
to the Muséum National d’Histoire Naturelle in Paris (MNHN). 

The ultrasound recordings were performed using a Pettersson 
D240x connected to an Edirol R09 recorder. The sounds were 
then analyzed with Batsound 3.1 software (Pettersson Elektronik, 
Uppsala, Sweden). 

Bats were captured in three sites: 
- Site 1 - March 24 and 28, 2008, Tergit Oasis, 20° 15’ 24.60’’N 

13° 5’ 30.13’’W.
- Site 2- March 27 and 28, 2008, M’hairet Oasis, 19° 44’ 0.52 “N 

12° 53’ 21.40” W.
- Site 3 - March 28, 2008, natural cave, M’hairet Canyon, 19° 43’ 

43.75 “N 12° 53’ 27.94” W.

A total of 36 individuals belonging to 4 species were captured 
during the expedition (Table 1).

Species Account
Asellia tridens (E. Geoffroy, 1813)

10 males and 9 females were all captured at sunset over a 
waterhole of the Tergit Oasis (Site 1).  One ♂ was found dead in 
a net and deposited at the MNHN (2008-95). 

Hipposideros tephrus Cabrera, 1906
10 males and 1 female were captured, and a few specimens 

(<5) roosted near the Tergit spring (Site 1).  One ♂ was found 
dead in a net and deposited at the Paris museum (MNHN 2008-
96).

Figure 1. M'hareit oasis

Figure 2. Nycticeinops schlieffenii in M’hairet oasis
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Figure 3. Distribution map of Schlieffen’s Twilight Bat (Nycticeinops 
schlieffenii)
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Table 1. Overview and measurements of bats recorded during the expedition.

Site Date Sex FA (mm) Tibia (mm) Tail (mm) c-m3 (mm) Mass (g)
Asellia tridens (E. Geoffroy. 1813)

1 3/29/2008 ♂ 51.6 20.0 23.0 7.0 14.0
1 3/29/2008 ♀ 52.0 19.0 21.0 7.0 13.5
1 3/29/2008 ♀ 50.5 20.0 18.0 6.4 11.0
1 3/29/2008 ♂ 51.7 19.0 23.0 7.2 13.0
1 3/29/2008 ♂ 50.7 21.0 20.0 7.0 13.0
1 3/29/2008 ♀ 51.2 20.0 21.0 7.0 14.5
1 3/29/2008 ♂ 50.9 19.0 22.0 7.0 14.0
1 3/29/2008 ♀ 50.8 19.0 22.0 7.1 14.5
1 3/29/2008 ♀ 50.2 19.0 23.0 7.0 12.5
1 3/29/2008 ♂ 53.6 21.0 22.0 7.0 14.5
1 3/29/2008 ♀ 51.4 19.0 22.0 7.0 11.0
1 3/29/2008 ♂ 52.2 19.0 23.0 7.1 10.5
1 3/29/2008 ♀ 50.2 19.0 21.0 6.8 12.0
1 3/29/2008 ♂ 51.6 22.0 24.0 7.1 10.0
1 3/29/2008 ♀ 52.2 19.0 25.0 6.9 10.5
1 3/29/2008 ♂ 52.1 20.0 23.0 7.3 12.0
1 3/29/2008 ♂ 55.2 22.0 22.0 7.4 14.0
1 3/29/2008 ♂ 53.1 21.0 22.0 7.2 12.5
1 3/29/2008 ♀ 50.3  - - - 12.0

Mean 51.7 19.9 22.1 7.0 12.6
Hipposideros tephrus Cabrera. 1906

2 3/28/2008 ♂ 44.3 - 19.5 5.9  -
2 3/27/2008 ♂ 44.2 - 18.1 6.0  -
2 3/27/2008 ♂ 45.5 - 20.5 5.5  -
1 3/29/2008 ♂ 45.8 18.0  -  - 5.5
1 3/29/2008 ♂ 45.3 20.0  -  - 6.0
1 3/29/2008 ♂ 45.0  -  -  - 6.0
1 3/29/2008 ♂ 45.5  -  -  - 6.5
1 3/29/2008 ♂ 45.1  -  -  - 6.0
1 3/29/2008 ♂ 45.2  -  -  - 6.5
1 3/24/2008 ♂ 46.7 19.5 5.8 -  -
1 3/24/2008 ♀ 51.6 20.1 6.6 -  -

Mean 45.8 19.4 14.1 5.8 6.1
Rhinopoma cystops Thomas. 1903

3 3/28/2008 ♀ 57.6 26.0 72.0 5.7  -
Nycticeinops schlieffenii (Peters. 1859)

2 3/27/2008 ♀ 30.0 13.6 27.9 4.3 5.5
2 3/27/2008 ♂ 29.8 13.4 26.8 4.0 4.5
2 3/28/2008 ♂ 30.5 13.0 25.0 4.5 4.8
2 3/28/2008 ♀ 31.2 12.7  - 4.5 5.0
2 3/28/2008 ♂ 30.1 12.6  - 4.1 5.0

Mean 30.3 13.1 26.6 4.3 5.0

Rhinopoma cystops Thomas, 1903
A colony of about fifty individuals was found in a cavity of 

M’hairet Canyon (site 3).  A single specimen was captured at this 
site.

Nycticeinops schlieffenii (Peters, 1859)
This species (3 males and 2 females) was captured only at the 

M’hairet Oasis (Site 2).  It had never been mentioned previously 
in the Adrar massif (QUMSIYEH and SCHLITTER, 1981; LE 
BERRE, 1990; AULAGNIER et al., 2008).  This taxon was then 
contacted repeatedly in the palm groves during ultrasound 
surveys performed at that period.
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Discussion
These new data confirm the presence of Asellia tridens, 

Hipposideros tephrus and Rhinopoma cystops in this region 
of Mauritania and extend the distribution of Nycticeinops 
schlieffenii several hundreds of kilometers (Figure 3).  This new 
locality, suggests the presence of the Schlieffen’s Twilight Bat 
in neighbouring countries.  In the future it could probably be 
discovered in southern Algeria (Hoggar) and Morocco (Western 
Sahara).  Further investigations are needed to clarify its status in 
this part of Mauritania.
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Above: Hipposideros tephrus caught in M’hareit oasis, Adrar 
region, Mauritania.

Above: M’hairet Canyon Adrar  region, Mauritania.

Above: Benjamin Allegrini recording external measurements from 
a Nycticeinops schlieffenii .

Above: Rhinopoma cystops in M’hareit Canyon, Adrar  region, 
Mauritania.
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Presentations at the 11th African Small Mammal Symposium

Kwaluseni, Swaziland

3-8 July 2011

The Mammals of Africa: progress and problems
David Happold and Meridith Happold
Division of Botany and Zoology, Australian National University, Canberra, ACT 2600, Austraila. David.Happold@anu.edu.au

“The Mammals of Africa” is a six-volume multi-author work that presents detailed profiles of the 1116 species currently recognized 
as extant on the continent. Two of the volumes, edited by us, are devoted to the small mammals (Orders Rodentia, Lagomorpha, 
Afrosoricida, Macroscelidea, Erinaceomorpha, Soricomorpha and Chiroptera). These orders collectively comprise about 75% of the 
species of African mammals. A series of guidelines were produced to ensure that each species profile has the same basic format as 
well as a pan-African distribution map and a table of standard measurements. In addition there are profiles for every order, family and 
genus. Each volume is well illustrated and there are many Tables that provide comparative data. During the writing and editing of this 
work, we were confronted by many problems of special relevance to others who are contemplating writing or editing books about the 
fauna of particular regions: some of these issues will be discussed in this presentation. All six volumes of “The Mammals of Africa” will 
be published simultaneously in hardback in 2012: later, we hope, they will be issued as a series of DVDs.

The bats of Madagascar: history of colonization, speciation, and measures of species 
richness and endemism
Steve M. Goodman
Field Museum of Natural History, 1400 South Lake Shore Drive, Chicago, Illinois 60605, USA and Association 
Vahatra, BP 3972, Antananarivo 101, Madagascar. sgoodman@fieldmuseum.org

The past decade has seen considerable field research associated with bat inventories across many 
different areas of Madagascar, which have provided specimen and associated tissue collections 
for detailed systematic research. The use of molecular genetic techniques at the first level and 
different morphological studies at the second level have been paramount to understand patterns 
of colonization, speciation, and identification of cryptic species. In this presentation, these different 
points are reviewed to approach a synthetic analysis of the bats of the island, including aspects of 
their biogeographic affinities and levels of endemism.

Enhancing taxonomic capacity to underpin biodiversity conservation
Paul Bates1 and Chutamas Satasook2

1Harrison Institute, Bowerwood House, St Botolphs Road, Sevenoaks, Kent, TN13 3AQ, United Kingdom. 
Harrisoninstitute@btopenworld.com. 2Prince of Songkla University, Hat Yai, Songkhla Province, Thailand, 90112. 

For the past twelve years, the Harrison Institute and Prince of Songkla University have worked 
together with colleagues in mainland Southeast Asia to increase taxonomic capacity. Outputs 
include in-country PhD and MSc students conducting taxonomic research on bats, whilst others are 
now working on rodents and birds. There have been many faunal surveys, 32 publications, and 
the description of five bat species new to science. Together, we have hosted training workshops, 
facilitated staff and student inter-institutional exchanges, and organised and presented at national 
and international conferences. Currently, we are developing a centre for tropical biodiversity research 
and training which is based at the Natural History Museum of the Prince of Songkla University in 
peninsular Thailand. In January, 2011, our team launched the Afro-Asian Taxonomic Network http://
www.harrison-institute.ora/afro asian/index.html. Targeted at anew generation of young taxonomists 
and biodiversity specialists, it seeks to promote and facilitate taxonomic research not only in Asia but 
throughout the Old World tropics. The idea is that the Network offers an opportunity for taxonomists, 
often working in relative isolation, to become part of a wider international scientific community. It 

mailto:David.Happold@anu.edu.au
mailto:sgoodman@fieldmuseum.org
mailto:Harrisoninstitute@btopenworld.com
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seeks to promote the exchange of ideas and, where possible, provide inter-institutional training and research programmes; greater 
access to biodiversity literature; and host regional/international taxonomic/biodiversity workshops and conferences. 
Although most of our work to date has been in Asia, the first phase of the Network in Africa is about to begin, with the training of an MSc 
student from the Copperbelt University, Zambia in mammal taxonomy at the Prince of Songkla University. At this Congress, we would 
welcome any feed-back from the established taxonomic community about the Network. Is it relevant to the needs of Africa and if so what 
should be its priorities in terms of capacity building, geography and research topics? 

Taxonomy of the genus Scotophilus (Vespertilionidae) in southern Africa
Peter Vallo1,2, Petr Benda3 and David Jacobs4

1lnstitute of Vertebrate Biology, Academy of Sciences of the Czech Republic, v. v. i., Kvĕtná 8, CZ- 60365 Brno, 
Czech Republic. vallo@ivb.cz. 2Department of Zoology, National Museum (Natural History), Václavské nám. 68, 
CZ-115 79 Praha 1, Czech Republic. 3Department of Zoology, Faculty of Science, Charles University, Viničná 7, 
CZ-128 44 Praha 2, Czech Republic. 4Department of Zoology, University of Cape Town, Cape Town, Republic of 
South Africa.

The Paleotropical genus Scotophilus is one of the systematically most complicated bat groups in the 
family Vespertilionidae. Three of the most abundant species in the genus inhabiting subSaharan Africa 
are usually distinguished on the basis if the colouration of their venters as the yellow-bellied S. dinganii, 
the white-bellied S. leucogaster, and S. viridis which is distinguished from the former two species by 
greenish tinged fur covering the whole body. Particular populations were assigned to these species 
rather intuitively and were also often reciprocally synonymized. A recently published study based on 
genetic sequence data revealed intricate phylogenetic relationships in the genus Scotophilus and 
suggested existence of cryptic species. Here we report on molecular genetic analysis that broadens 
the current systematic information on the genus. Our data suggests that southern African populations 
fall into three mitochondrial lineages corresponding to three separate species, and confirms the 
classification of only the yellow-bellied S. dinganii. Bats with white to greyish-brown venters, which 
are currently considered to belong to S. viridis, were genetically similar to S. leucogaster damarensis. 

However, S. damarensis is not closely related to S. leucogaster s.str. from the northern hemisphere, and can be regarded as a separate 
species. On the other hand, the recently discovered cryptic form of S. dinganii, tentatively named as S. mhlanganii, likely corresponds 
to the green-tinged S. viridis according to the original definition of S. viridis.

Taxonomic revision of the genus Asellia (Hipposideridae)
Petr Benda1,2, Peter Vallo3 and Antonin Reiter4

1Department of Zoology, National Museum (Natural History), Václavské nám. 68, CZ-115 79 Praha 1, Czech 
Republic. petr benda@nm.cz. 2Department of Zoology, Faculty of Science, Charles University, Viničná 7, CZ-128 
44 Praha 2, Czech Republic. 3lnstitute of Vertebrate Biology, Academy of Sciences of the Czech Republic, v. v. 
i., Kvĕtná 8, CZ- 60365 Brno, Czech Republic. 4South Moravian Museum in Znojmo, Přemyslovců 8, CZ-669 45 
Znojmo, Czech Republic. 

Two species are currently recognised within the genus Asellia, a typical inhabitant of arid areas 
of northern Africa and southwestern Asia. Most of the distribution range of the genus is covered 
by the species A. tridens, while the other species, A. patrizii, is restricted to Ethiopia, Eritrea and 
several Red Sea islands. We analysed morphological variation in an extensive set of Asellia samples 
covering the whole genus range including most of the available type material. In a representative 
subset of samples, we employed molecular genetic analysis to infer phylogenetic relationships within 
the broadly distributed A. tridens. Morphological comparisons revealed four distinct morphotypes. 
Except for the endemic A. patrizii, all African Asellia belonged to the same morphotype as most of the 
Middle Eastern specimens. This morphotype was unambiguously identified as A. tridens. Two other 
morphotypes of tentative A. tridens could be further delimited based on skull shape differences; one 
in the southern Arabian region of Dhofar, the other in Socotra. Phylogenetic analysis of complete 
sequences of the mitochondrial cytochrome b gene yielded three main monophyletic groups, which 

corresponded to revealed morphotypes of A. tridens. Significant genetic divergences reaching over 5% and 12%, respectively, were 
discovered between them. Based on the morphological and molecular data obtained, we propose a split of the current A. tridens into 
three separate species: A. tridens in Africa and most of the Middle East, A. italosomalica in Socotra and Somalia, and A. arabica sp. nov. 
in southern Arabia. Molecular dating along with available paleontological information and geological history of the Arabian Peninsula 
supports an Arabian origin of the contemporary Asellia. While profound divergence of the Socotran form may be linked with the split 
of Socotra from the southern Arabian coast in the Middle Miocene, low sequence variation of Asellia in most of Africa and the Middle 
East suggests a relatively recent colonisation of this vast area during Pleistocene. The newly described form from southern Arabia likely 
represents a relict of aridisation during Miocene/Pliocene transition. 

mailto:vallo@ivb.cz
s.str
mailto:petr benda@nm.cz
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Comparative chromosome painting studies of Chiroptera from Madagascar: 
chromosomal homologies and genome evolution
Leigh R. Richards1,2, Ramugondo V. Rambau3, Jennifer M. Lamb2, Peter J. Taylor4, Fengtang Yang5, 
Ara Monadjem6, M. Corrie Schoeman2, Steven M. Goodman7,8.
1 Durban Natural Science Museum, e Thekwini Libraries and Heritage, P O Box 4085, Durban, 4000, South 
Africa. Richardsl@durban.gov.za. 2School of Biological and Conservation Sciences, University of KwaZulu-
Natal, Westville  Campus, Durban, 4001, South Africa. 3DST -NRF Center of Excellence for Invasion Biology 
and Evolutionary Genomics Group, Department of Botany and Zoology, University of Stellenbosch, Stellenbosch, 
South Africa, Private Bag X1, Matieland, 7602, South Africa. 4School of Environmental Sciences, University of 
Venda, Private Bag X5050, Thohoyandou, 0950, South Africa. 5The Wellcome Trust Sanger Institute, Wellcome 
Trust Genome Campus, Hinxton, Cambridge, CB 10 1 SA United Kingdom. 6Department of Biological Sciences, 
University of Swaziland, Kwaluseni, Swaziland. 7Field Museum of Natural History, Department of Zoology, 1400 S 
Lake Shore Drive, Chicago, IL 60605 USA. 8Vahatra, BP 3972, Antananarivo 101, Madagascar.

Madagascar is home to eight of the 19 recognized families of bats, including the endemic Myzopodidae. 
While recent systematic studies have contributed to our understanding of the morphological and 

genetic diversity of the island’s chiropteran fauna, little is known about their cytosystematics. We investigated karyotypic relationships 
among ten species, representing six families of Chiroptera endemic to the Malagasy region using cross-species chromosome painting 
and GTG-banding. Flow-sorted chromosome painting probes of Myotis myotis were used to establish genome-wide homology among 
chromosomes of the Malagasy species investigated in this study. Our results provide further insights into karyotypic evolution within 
the two suborders of bats (Pteropodiformes and Vespertilioniformes) and provide further support for the involvement of Robertsonian 
translocations and predominance of homoplasies in the genome evolution of Chiroptera. Furthermore, we describe novel chromosomal 
rearrangements in two bat families, Pteropodidae and Myzopodidae, using M. myotis whole chromosome probes.

Population substructure of Geoffroy’s Horseshoe Bat in South Africa: what can the 
patterns tell us?
Samantha Stoffberg1, Corrie Schoeman2 and Conrad A. Matthee1 
1Evolutionary Genomics Group, Department of Botany and Zoology, University of Stellenbosch, Private Bag 
X1, Matieland, 7602, Stellenbosch, South Africa. samanthastoffberg@gmail.com. 2School of Biological and 
Conservation Sciences, University of KwaZulu-Natal, Private Bag X5400 1, Durban, South Africa. 

Recent bat research, making use of molecular, morphological or echolocation data keep revealing 
new taxa. Many of these new taxa were once, on the basis of morphology alone, considered to be 
members of a single, widely distributed species. Geoffroy’s Horseshoe Bat, Rhinolophus clivosus 
is widespread throughout Africa. Roberts (1951) considered three subspecies to occur in South 
Africa, however there are currently only two subspecies recognised in this region. Here we make 
use of molecular data (mtDNA) to investigate the variation within R. clivosus sampled from South 
Africa, Mozambique, Kenya, and Egypt. More specifically we investigate the genetic variation within 
populations from South Africa, encompassing all previously-described subspecies for this region. 
We find support for the three subspecies, and no haplotypes are shared amongst them. Additional 
population differentiation is present in the eastern side of South Africa, with individuals from the same 
localities grouping in separate clades from their conspecifics. Because male-biased dispersal and 
female philopatry is common among mammals, our on-going research will include microsatellite data 

to investigate relationships amongst populations and the historical processes influencing them.

Bats of Nimba Mountain, Liberia: an African hotspot
Ara Monadjem1, Leigh Richards2 and Anita Rautenbach2 
1Department of Biological Sciences, University of Swaziland, Kwaluseni, Swaziland. 2Durban Natural Science Museum, eThekwini Libraries and Heritage, 
P O Box 4085, Durban, 4000, South Africa. 

Nimba Mountain, straddling Liberia, Guinea and Ivory Coast, has been recognized as a hotspot for mammalian diversity on a continental 
scale. The bats of Nimba have been extensively surveyed in the past (during the 1970s and 1980s), and 31 species can be vouched 
for by museum specimens in the former Lamco (now ArcelorMittal) concession on the Liberian side. The Nimba region is coming under 
increasing pressure from various threats, including mining, deforestation and over-harvesting. However, no recent assessments are 
available for the bats of the area. The current study was conducted over a four-week period in December 2010 and January 2011 on the 
Liberian side of Nimba, centred on Yekepa. Standard sampling techniques were employed to capture bats in various habitats, including 
the use of mistnets, a harptrap and searches for day roosts. During this survey, a total of 32 species of bats were recorded, of which 
10 species had not previously been recorded from the Lamco concession area, bringing the total number of species known to occur at 
Nimba to 50 species. According to most recent IUCN listings, 1 species is Critical, 3 are Endangered, 3 are Vulnerable and 6 are Near- 
Threatened. A further 2 taxa may represent full species and their conservation status has not yet been evaluated. This highlights the 
importance of Nimba Mountain for the conservation of African bats.

mailto:Richardsl@durban.gov.za
mailto:samanthastoffberg@gmail.com
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The relative influence of competition and prey defences on the trophic structure of animalivorous bat ensembles 
M. Corrie Schoeman1 and David S. Jacobs2 
1School of Biological and Conservation Sciences, University of KwaZulu-Natal, Durban, South Africa. schoemanc@ukzn.ac.za. 2Department of Zoology, 
University of Cape Town, Private Bag, Rondebosch 7701, South Africa.

Deterministic processes such as competition and prey defences should have a strong influence on the community structure of animals 
such as animalivorous bats that have life histories characterized by low fecundity, low predation risk, long life expectancy, and stable 
populations. We investigated the relative influence of these two deterministic filters on the trophic structure of animalivorous bat 
assemblages in southern Africa. We used null models to test if patterns of dietary overlap were significantly different from patterns 
expected by chance, and multivariate analyses to test the correlations between diet and phenotype (body size, wing morphology 
and echolocation). We found little evidence that competition structured the trophic niche of coexisting bats. Contrary to predictions 
from competition, dietary overlap between bats of ensembles and functional groups (open-air, clutter-edge and clutter foragers) were 
significantly higher than expected by chance. Instead, we found support for the predictions of the allotonic frequency hypothesis: there 
were significant relationships between peak echolocation frequency and percentage moth in the diets of bats at local and regional 
scales, and peak echolocation frequency was the best predictor of diet even after we controlled for the influence of body size and 
phylogeny. These results suggest that echolocation frequency and prey hearing exerts more influence on the trophic structure of 
sympatric animalivorous bats than competition. Nonetheless, differential habitat use and sensory bias may also be major determinants 
of trophic structure because these are also correlated with frequencies of bat calls. 

Diversity assessment of bat communities on Kwalata Game Ranch, Gauteng, South 
Africa, with a view to investigate effects of ecological light pollution 
Michael W. Pierce1, Mark Keith1 and M. Corrie Schoeman2 . 
1School of Animal, Plant and Environmental Sciences, University of the Witwatersrand, Private Bag 3, Wits 2050, 
South Africa. mikepierce.86@amail.com. 2School of Biological and Conservation Sciences, University of KwaZulu-
Natal, Private Bag X5400 1, Durban 4000, South Africa.

Considering the value of bats as ecological indicators, baseline diversity assessments are critical if 
monitoring programs and management plans are to be successful. Furthermore, given the importance 
of bats from an economic and biodiversity perspective, it is important to elucidate anthropogenic 
effects on bat communities. We hypothesised that bat diversity would be higher in the riparian 
and seep-zone vegetation -dominated by Tambotis (Spirostachys africana) -than in the savannah 
woodland on Kwalata Game Ranch, South Africa. Using a combination of mist nets, harp traps and 
acoustic monitoring we assessed bat diversity and community composition within these three distinct 
vegetation types. We found support for our hypothesis: bat diversity was higher in riparian and seep-
zone vegetation than in the savannah woodland. However, because the different vegetation types 
are not equally represented in the reserve, the lower diversity within the savannah woodland may 
be a result of the dilution effect. Additionally, we measured the proximity of sample sites to a large 
rural settlement bordering the conservation area. This settlement contains numerous, large spotlights 

which produce high levels of light pollution at night. The proximity of sample sites to the settlement will be used to determine effects of 
ecological light pollution on bat community composition. We predict that bat abundance and activity at sample sites will be correlated 
with distance to the settlement. 

The diversity, activity and diet of Insectivorous bats in agro-ecosystems in Swaziland 
Angel Ngcamphalala, Maqhawe Ngwenya and Tebukhosi Gama
Department of Biological Sciences, University of Swaziland, Kwaluseni, Swaziland. nacamphalalaac@gmail.com  

Insect pests are of great economic significance in the agricultural industry, resulting in major losses every year. Insectivorous bats are 
potential biological insect pest control agents but little of this is known in Swaziland and some other African countries. In this study, 
acoustic methods and conventional methods were used for the detection and capture of bats in four agro-ecosystems (maize, pineapple, 
sugarcane and pastures) in the Luyengo area while molecular and microscopic methods were used to analyse their diet. An ANABAT 
II bat detector was used to record bat echolocation calls and these were analysed using ANALOOK software from which the diversity 
and foraging activity were ascertained. Mist nets were used to capture bats from which faecal pellets and stomach contents were 
collected and analysed. A total of five bat species (Chaerephon pumilus, Pipistrellus hesperidus, Scotophilus viridis, Neoromicia nana 
and Miniopterus spp.) were found to forage in these sites of which C. pumilus had the highest activity accounting for 57.6% of the total 
number of passes recorded. A total of 17 bats were captured and their diet constituted mainly of insects from three orders; Lepidoptera, 
Coleoptera and Hemiptera. Differences in type of crop grown in each agro-ecosystem did not have any effect on bat foraging activity as 
there was no significant difference in bat activity in the four agro-ecosystems. This area, however, harbours a significant diversity of bats 
with a relatively high activity. Microscopic analysis suggests that bats had a high preference for insects from two orders, Lepidoptera and 
Coleoptera which are the predominant pests of most crops while molecular analysis showed a high preference for insect pests of the 
order Hemiptera. Based on their activity and their preferred diet, we suggest bats have the potential of acting as biological pest control 
agents in the agro-ecosystems at Luyengo. 
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Impact of traditional agriculture practices on plant phenology, implication for food resources availability and 
population dynamics of fruit bats in Northern Benin, West Africa 
Bruno A. Djossa1,2 and Brice A. Sinsin1 
1Laboratory of Appied Ecology, 01BP: 526 Cotonou, Benin. djossabruno@gmail.com. 2Ecole Nationale Supérieure des Sciences et Techniques 
Agronomiques (ENSTA) de Kétou, University of Abomey-Calavi.

The phenology of five native woody plant species on which forage fruit bats was studied in farmed lands of village territories surrounding 
the Biosphere Reserve of Pendjari (BRP) located in north- western Benin. Three of these woody plants, Vitellaria paradoxa (Sapotaceae), 
Tamarindus indica (Caesalpiniaceae) and Diospyros mespiliformis (Ebenaceae) were well preserved and directly utilized by local human 
populations whereas Detarium microcarpum (Caesalpiniaceae) and Sarcocephalus latifolius (Rubiaceae) that are not directly utilized by 
the same populations were more or less absent in farmed lands. We hypothesized that a reduction in food resources availability due to 
change in phenology will have high and positive correlation with fruit bats population dynamics. Fruits production was assessed for one 
year on these five targeted woody plants to explain the population fluctuation pattern obtained from the monitoring of fruit bats population 
on permanent plots from 2004 to 2009 with standardized method. Higher production of fruits was reported on T. indica, D. mespiliformis 
and V. paradoxa in farmed lands compared with protected areas (BRP) whereas S. latifolius and D. microcarpum showed comparable 
fruits production in farmed lands and protected areas (BRP). 1644 fruit bats captured showed different population dynamics pattern in 
farmed lands compared with protected areas (BRP). High abundance always coincides with pick production of food resources periods 
in the two zones. Land use therefore affects food resources availability with direct influence on fruit bats communities’ conservation. 

Bat exploitation as game animals in Kisangani and its impact on biodiversity preserving 
T. Gembu, A. Musaba, A. Abiba and A. Dudu 
Faculty of Sciences, University of Kisangani, DRC. Gembuguy@yahoo.fr 

The hunting speed in tropical forest regions is frightening, and Kisangani, a city located in the heart of the tropical forest (0º31N and 
25°11 ‘E, 396m), is not spared from this scourge. In order to increase their low income, the resident population, who normally practice 
traditional fishing, is falling back on the exploitation of bats in urban and rural quarters since to them, the ancient  activity of hunting 
has no more been profitable for two decades. In order to make an inventory of bat species eaten by men and marked in Kisangani, 
we have also identified different sites of bat game animal stock in Kisangani and counted them so as to show how this exploitation 
affects biodiversity preserving in the region forest regions of Kisangani. So, 6862 specimens of megabats have been identified during 
12 monthly expeditions from March to August 2010 (72 expeditions at 6 months). Morphological characters such as the wool dye, the 
hight and teething of the animals helped us to identify them, using different keys of determination. Manual count of sold carcasses and 
interview with sellers and hunters in conformity with a questionnaire prepared in advance for this purpose, have helped us to bring our 
investigation to a succesful conclusion. As a result, big and middle-sized fruit bats are the most exploited for men’s consumption in 
Kisangani : Eidolon helvum (3577 specimens, that is, 52.11 %), Hypsignathus monstrosus (2462 specimens, that is, 35.87%), Epomops 
franqueti (677, that is, 9.86%), and Myonycteris torquata (148, that is 2.16%). Quarters situated along the Congo River are the main 
capture and market sites of these small mammals and provide the citizens necessary animal protein from bats. This arises the indication 
of the explitation of bats during the whole year and in defience of legal texts related to hunting, yet these animals have a particular 
reproduction pattern (long and only one gestation). And this harms the biodiversity of this fauna. If the interaction bats-mice and forest 
is broken, biodiversity preserving too is affcted because this mammal plays a major role in natural reconstitution of forests. 

The sweet side of life: sugar and concentration preference in Wahlberg’s epauletted fruit bat (Epomophorus 
wahlbergi) 
Joy Coleman1 and Colleen Downs2 
1School of Science, Mathematics and Technology Education, University of KwaZulu- Natal, South Africa. colemanj@ukzn.ac.za. 2School of Biological 
and Conservation Sciences, University of KwaZulu-Natal, South Africa 

Fruit consumed by groups of frugivores portray patterns in their sugar composition, suggesting preference for sugars that are dominant 
in their food items. These sugars are often a key reward to facilitate dispersal of these fruits. Compared with other frugivores, few 
sugar preference experiments have been conducted with frugivorous or nectarivorous bats. Only one study has been conducted on 
sugar preference in Old World frugivorous bats, and this involved captive-born bats on a single concentration diet. Consequently, we 
investigated sugar preference in Wahlberg’s epauletted fruit bat, Epomophorus wahlbergi over a range of equicaloric sucrose and 
hexose solutions. Based on the sugar composition of fruits taken by Old World frugivorous bats, we predicted that fruit bats would show 
preference for hexose sugars over sucrose. Irrespective of sugar type or concentration, bats appeared to regulate daily energy intake, 
with increased intake rates at lower concentrations. Despite increased intake rates, energy balance on the most dilute diet (5%) was not 
maintained. In contrast to our expectations, bats preferred hexoses only when offered dilute (5%) solutions. In addition, we examined 
the effect of concentration on preference when offered only one sugar type. Bats did not show a preference for a particular concentration 
irrespective of sugar type. We discuss these results in terms of physiological limitations and consider the implications for fruit dispersal. 

Seasonal effects on thermoregulatory abilities of the Wahlberg’s epaulette fruit bat (Epomophorus wahlbergi) in 
KwaZulu-Natal, South Africa 
Colleen T. Downs, M. Moses Zungu, and Mark Brown 
School of Biological and Conservation Sciences, University of KwaZulu-Natal, Private Bag X 01, Scottsville, 3209, Pietermaritzburg, South Africa. 
downs@ukzn.ac.za 

Seasonal variations in ambient temperature require changes in thermoregulatory responses of endotherms. These responses 
vary according to several factors including taxon and energy constraints. Despite a plethora of studies on chiropteran variations 
in thermoregulation, few have examined African species. In this study, we used the Wahlberg’s epaulette fruit bat (Epomophorus 
wahlbergi) to determine how the thermoregulatory abilities of an Afrotropical chiropteran respond to seasonal changes in ambient 
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temperature. Mass specific Resting Metabolic Rates (RMRTa) and Basal Metabolic Rate (BMR) were significantly higher in winter than 
in summer. Furthermore, winter body mass was significantly higher than summer body mass. Abroad thermoneutral zone (TNZ) was 
observed in winter (15°C- 35°C) compared with summer (30°C). This species exhibited heterothermy during the day (rest-phase) and 
had a low tolerance of high ambient temperatures. Overall, there was a significant seasonal variation in the thermoregulatory abilities 
of Wahlberg’s epaulette fruit bats. The relative paucity of data relating to the seasonal thermoregulatory abilities of Afrotropical bats 
suggest further work is needed for comparison and possible effects of climate change, particularly extreme hot days. 

Geobiological signatures of African evolution: new opportunities in cross-disciplinary explorations of the tempo 
and mode of Earth history 
Fenton P. D. Cotterill1 and Maarten J. de Wit1

1AEON -Africa Earth Observatory Network, Department of Geological Sciences, University of Cape Town, Rondebosch 7707, South Africa. fcotterill@
gmail.com.

This paper argues for a geobiological research strategy -termed geoecodynamics -to study Earth history. Geoecodynamics integrates 
evolutionary sciences in their broader sense: namely geology, genomics and biogeography, which are informed by palaeoecology, 
phylogeography and systematics. Within the framework of evolving landscapes, its cross-disciplinary syntheses of evolutionary history 
integrate details of biodiversity dynamics (speciation events and other major demographic changes) with tectonic and climatic events. 
These syntheses are founded on the recently realized ability to decipher the genomic record of Earth history. Additional to refining 
narratives of biotic evolution -depicted as TimeTrees of Life -deciphered signatures in the genomic record can quantify the more cryptic 
of geomorphological events, whose subtle nature lies beyond the fidelity of conventional geological methods. It means that patterns and 
processes of landscape evolution are shifted into the ambit of biology. So the genomic record can be viewed as the wellspring that links 
the Earth and life sciences into novel associations, for this geobiological context makes it feasible to quantify the tempo and mode of 
evolutionary dynamics in space, time and form. This has radical implications in changing entrenched divisions between sciences, which 
pioneering progress suggests will be transmogrified in fundamental ways; not least, integrating the genomic record with conventional 
geochronological records blurs divisions between biology and geology. The novel usage of biotic evidence to decipher origins of abiotic 
entities is driving this groundshift. Conferring unique insights into palaeo-environments, this integration of abiotic and biotic archives can 
reconstruct finer-scaled details of Earth history. This is where the spatio- temporal fidelity of the genomic record opens new windows on 
to previously unreadable phenomena. 
Focusing on African biodiversity and landscapes, our examples illustrate how the core concepts and methods of geoecodynamics 
unify traditionally isolated sciences into a comprehensive research strategy. Geoecodynamics offers the best means of answering 
longstanding questions about the origins of Africa’s mammal diversity, where speciose clades of small mammals hold special interest. 
There are important reasons why Africa is the ideal continent to explore how its mammal fauna responded to climatic changes and 
geomorphological dynamics since Gondwana break up. We know remarkably little about the causes of the radiations represented in 
Soricidae, Afrotheria, Chiroptera, Bov1dae, Rodentia, Primata (and indeed nearly all the principal mammal clades), so here we see 
rich opportunities to reconstruct evolutionary histories, which account for their ancient dispersals, speciation events and adaptations. 
Geoecodynamics opens up a line of attack to solve such problems in Earth history that currently hold the status of mysteries. 
Geoecodynamics extends the framework of landscape mosaics -familiar to landscape ecologists - into new conceptual territory, as 
it enables studies of landscape patterns across macroevolutionary scales. This is thanks to its ability to quantify salient events that 
shaped the coevolving tenures of landforms and their dependent species. Signatures of evolutionary events preserved in genomes 
of extant species constitute the historical archives that inform geoecodynamics, and burgeoning progress in computational biology 
and genomics is rapidly improving the insights obtained from DNA sequence data. Refinements in molecular clocks and spatial 
phylogeography exemplify the progress toward improving spatio-temporal precision obtained for reconstructed evolutionary events. 
So these developments confer immense analytical power on phylogeography and phylogenetic systematics to reconstruct where and 
when formative events shaped the histories of not only species but the physical landscape. These species can be studied as biotic 
indicators of evolving landscapes, and their integral palaeoenvironments. The ability to quantify phylogeographic records of species 
reveals the spatio-temporal attributes of major demographic events that shaped their histories in evolving landscapes; here niche 
parameters are critical to restrict a species’ tenure to particular landforms. So it follows that narrow niches of stenotopes enhance 
the fidelity of their phylogeographic records, as the most sensitive biotic indicators of landscape evolution. Moreover, syntheses of 
abiotic and biogeographical history reveal what caused evolutionary events, represented in shared evolutionary histories of species 
and landforms. This resolution confers the means to constrain synergistic responses of particular landforms and species to singular 
formative events (eg tectonism). It follows that reciprocal illumination of abiotic and biotic attributes of palaeo-environments extends 
the study of biodiversity dynamics into the domain of geomorphology. Geomorphological concepts and methods have a keystone role 
in this quest to quantify interlinked tenures of species and landforms in dynamic landscapes. It opens up an unprecedented spectrum 
of palaeo-environmental phenomena to scrutiny, within the scope defined by the fidelity of phylogeographic records of biotic indicators. 
Pioneering results reveal that , this refined spatio-temporal resolution, obtained by geoecodynamics, is set to refine our , understanding 
of the tempo and mode of evolutionary dynamics. 
As judged by pioneering research in geoecodynamics, participating scientists face interesting challenges. The cross-disciplinary breadth 
of geoecodynamics shifts biologists into unfamiliar academic terrain, especially in demanding close attention to intricacies of Earth 
science. One example of a revolutionary conceptual switch resides in appreciating that we can now study biodiversity dynamics as an 
earth surface process. This is implicit when cast in the framework of evolving landscapes, where biotic patterns are linked to episodes 
of tectonism and palaeoclimates. Equally, Earth scientists are challenged to understand how nuances of ecological and genomic theory 
quantifies the genomic record. Nevertheless, cross-disciplinary collaboration is a ~ prerequisite if we are to integrate biological evidence 
into time series comprising geochronological, geomorphological and palaeoclimatological datasets; all bring complementary insights to 
the quest to understand how palaeo-environmental events played out across Earth’s dynamic surfaces 
In summary, geoecodynamics aims to characterize the origin, turnover and stasis of landforms and species; its overarching research 
objective seeks to reconstruct how these causally interrelated entities evolved in the landscape mosaic. Progress obtained to date 
in geoecodynamics emphasizes that studies of multiple taxa reap rich dividends in congruent signals, which endorses a tried and 
tested modus operandi in biogeographical reconstruction. This message from studies of different taxa is clear. It endorses comparative 
phylogeography -to decipher narratives of biodiversity dynamics in focal landscapes. Histories of multiple biotic indicators confer the 

mailto:fcotterill@gmail.com
mailto:fcotterill@gmail.com


August  2011  vol .  26 11
African Bat Conservation News

ISSN 1812-1268

Recent Literature

important lesson that biodiversity dynamics played out across a spectrum of niches -on shared landforms -provides congruent evidence; 
their synthesis reveals consilient insights to constrain the more subtle of events that altered palaeo-environments. For example, 
herpetofauna, birds, fishes, small mammals, and the better known arachnid and insect groups, are informing such syntheses. It follows 
that such reciprocal illumination will refine our understanding of the tempo and mode of mammalian evolution in radical respects.
We forecast that geoecodynamics will aid and abet the simultaneous extension of evolutionary biology to explore the palaeo-
environmental and genomic realms of Earth history. This emerging synthesis will reinvigorate the science of natural history in profound 
respects, especially when one acknowledges that organismal biology constitutes the fulcrum for endeavours that seek to reconstruct 
how geobiological complexes evolved in dynamic landscapes. Geoecodynamics is set to launch natural history into its belated golden 
age.

Poster presentations
New data on the bats from Nubia, Sudan
Petr Benda1,2 

1Department of Zoology, National Museum (Natural History), ViIclavske niIm. 68, CZ-115 79 Praha 1, Czech 
Republic. petrbenda@nm.cz. 2 Department of Zoology, Faculty of Science, Charles University, VinicniI 7, CZ-
12844 Praha 2, Czech Republic 

Data on bats from Nubia were gathered relatively early, oldest reports came from 1830 and 1863, 
respectively. However, most of the reports of bats from Nubia brought just isolated records. The only 
systematic research of bats was carried out in 1901-1904 by Baron Rothschild, his trips resulted in 
the distribution data on seven bat species. After more than a century, I tried to revise the fauna of 
bats in the Nile section of the Sudanese Nubia. Considering all records in the vast area of Sudan 
to north of 17ºN, the bat fauna is composed of 12 species. The fauna represents a typical Saharan 
community of bats, in which the most dominant and common species are Rhinopoma cystops, Asellia 
tridens, Taphozous perforatus, and T. nudiventris. Very rarely found Nubian species are Hypsugo 
ariel, Otonycteris hemprichii and Plecotus christii. As accessory elements, to the fauna also belong 
sub-Saharan savanna bats (Rousettus aegyptiacus, Rhinolophus clivosus, Nycteris thebaica, and 
Pipistrellus rueppellii) as well as one Mediterranean form, Pipistrellus kuhlii (incl. P. deserti). The 
former group of accessory species recognises the narrow Nile valley as an inhabited corridor between 
fertile areas of sub-Saharan Africa and the Mediterranean, which enabled them to colonise the Levant 

and adjacent parts of western Asia. For Pipistrellus kuhlii Numbia represents the southernmost projection of its Mediterranean range. 

A baseline survey of bats in the Simandou Range, Guinea 
Jan Decher1, Juliane Schaer2, Anke Hoffmann2, Ryan Norris3, Blaise Kadjo4 and Rainer Hutterer5 
1University of Vermont, Department of Biology, Burlington, Vermont 05405, USA. Jan.Decher@uvm.edu. 2Museum für Naturkunde -Leibniz Institute for 
Research on Evolution and Biodiversity, Invalidenstr. 43, 10115 Berlin, Germany. 
3Institute for Bioscience & Biotechnology Research, 9600 Gudelsky Dr. Rockville, Maryland 20850, USA. 4Université de Cocody-Abidjan-UFR 
Biosciences, Systématique, Biologie et Ecologie des Mammifères, 22 BP 582 Abidjan 22, Cote d’lvoire. 5Forschungsmuseum Koenig, Sektion Theriologie, 
Adenauerallee 160,53113 Bonn, Germany. 

We conducted a baseline survey of bats in the Forêt Classée de Pic de Fon, Simandou, Guinea, as part of the environmental studies 
of the Simandou iron ore project. Sampling took place at the end of the dry season from February to March 2008 and at the end of the 
rainy season in December 2008. Bats were assessed in different habitat types using ground level and stacked mist nets. The study 
confirmed the presence of 24 bat species from five families. The survey revealed one bat species, Rhinolophus guineensis, classified on 
the IUCN 2010 Red List as Vulnerable and three bat species, Eidolon helvum, Hipposideros jonesi and Miniopterus [schreibersi] villiersi, 
classified as Near Threatened. Our bat survey results combined with those of the 2002 Conservation International Rapid Assessment 
Program (RAP) at Pic de Fon were used to determine diversity levels, conservation concerns, and habitat requirements for conservation 
priority species (CPS). Results are also compared with other surveyed sites in southeastern Guinea to determine regional (gamma) 
diversity levels.

Cranial size and shape variation in Afro-Malagasy Otomops (Chiroptera: Molossidae): 
resolving species limits 
Leigh R. Richards1,2, Peter J. Taylor3 , Steven M. Goodman4,5, M. Corrie Schoeman2, Jakab Fahr6, 
Paul Van Daele7 and Jennifer M. Lamb2.
1Durban Natural Science Museum, eThekwiniLibraries and Heritage, P O Box 4085, Durban, 4000, South Africa. 
Richardsl@durban.gov.za. 2School of Biological and Conservation Sciences, University of KwaZulu-Natal, 
Westville Campus, Durban, 4001, South Africa. 3 School of Environmental Sciences, University of Venda, Private 
Bag X5050, Thohoyandou, 0950, South Africa. 4Field Museum of Natural History, Department of Zoology, 1400 
S Lake Shore Drive, Chicago, IL 60605 USA. 5Vahatra, BP3972, Antananarivo 101, Madagascar. 6lnstitute of 
Experimental Ecology, Ulm University, Albert-Einstein Allee 11, D-89069 Ulm, Germany. 7Evolutionary Morphology 
of Vertebrates, Ghent University, K. L. Ledeganckstraat 35, B 9000 Ghent, Belgium.

The taxonomy and morphological diversity of the Old World molossid genus Otomops is unresolved. 
Twelve craniometric characters and 14 dorsal landmarks were used to investigate patterns of 
morphological variation within Palaeotropical giant mastiff bats. Multivariate analyses of craniometric 
and dorsal landmark data sets show significant size and shape divergence between Otomops from Asia 
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and the Afro-Malagasy region. Our data supported the recent recognition of three Afro-Malagasy Otomops clades: 0. madagascariensis 
from Madagascar; 0. martiensseni from southern, eastern, central and western Africa; an undescribed taxon from northeast Africa 
and the Arabian Peninsula. Morphological diversity and cranial size was strongly associated with altitude and seasonality. Based on 
available data on the morphological diversity and molecular divergence estimates, we suggest that speciation within Otomops from 
Africa and Arabia may have occurred in response to the fluctuating palaeoclimate of the Pleistocene and the increased aridity and 
seasonality of north-eastern Africa.

Identity of Arabian Scotophilus (Vespertilionidae)
Peter Vallo1,2, Petr Benda3, Antonín Reiter4 
1lnstitute of Vertebrate Biology, Academy of Sciences of the Czech Republic, v. v. i., Kvĕtná 8, CZ- 60365 Brno, 
Czech Republic. vallo@ivb.cz. 2Department of Zoology, National Museum (Natural History), Václavské nám. 68, 
CZ-115 79 Praha 1, Czech Republic. 3Department of Zoology, Faculty of Science, Charles University, Viničná 7, 
CZ-128 44 Praha 2, Czech Republic. 4South Moravian Museum in Znojmo, Přemyslovců 8, CZ-669 45 Znojmo, 
Czech Republic.

The yellow-bellied Scotophilus dinganii is the only African house bat species ocurring in the Arabian 
Peninsula. Formerly, the Arabian house bats were referred to similarly looking white- bellied S. 
leucogaster, from which it differs by the colour of ventral pelage. We explored house bats from 
southwestern Yemen using molecular genetic and morphological analysis in order to assess their 
proper taxonomic assignation. Two groups of revealed cytochrome b haplotypes clustered within 
two distantly related lineages of African Scotophilus: East African S. aft. dinganii and S. leucogaster. 
Differences in external and cranial measurements also indicated both groups as distinct taxa. Due to 
similarity of Yemeni and Ethiopian populations to the type specimen of S. nigrita colias, we suggest 
the name S. colias for the East African lineage of S. dinganii. Based on environmental differences of 
Yemeni localities of origin, S. colias appears to be ecologically delimited to mountainous habitats, while 
S. leucogaster to harsh lowland deserts. This is consistent with known habitats of African populations 

of both species. Comparison of pelage colouration in Yemeni specimens neglected the assumption on specific difference in colour of 
ventral pelage, since yellow was recorded also in one specimen of white-bellied house bat S. leucogaster from southern Yemen.

Intra- specific skull morphometrics of the Cistugid bat species, Cistugo lesueuri, an 
endemic species to South Africa and Lesotho 
Johan Watson1, Bettine Jansen van Vuuren2 and Hanneline Smit3 
1Department of Economic Development, Tourism & Environmental Affairs -Free State Province Private Bag 
X20801, Bloemfontein 9300, South Africa. watsonj@detea.fs.gov.za. 2Evolutionary Genomics Group, Department 
of Botany and Zoology, Stellenbosch University, Private Bag X1, Matieland 7602, South Africa. 3Evolutionary 
Genomics Group, Department of Botany and Zoology, Stellenbosch University, Private Bag X1, Matieland 7602, 
South Africa and BirdLife South Africa, P, 0. Box 515, Randburg, 2125, South Africa.

Lesueur’s hairy bat, Cistugo lesueuri, is a species endemic to South Africa and Lesotho. Very 
little is known about the basic biology of this small Cistugid bat. Cistugo lesueuri has a disjunct 
distribution with a population in the north-eastern Free State and Lesotho and a population in the 
south-western Cape. One specimen was sampled at the Karoo National Park, Western Cape. The 
question is whether the individuals from the two areas are morphometrically similar. A total of 52 
museum specimens were examined and grouped in tooth wear classes. Tooth wear classes 2 and 3 
were lumped during analyses minimizing variation. Seventeen skull measurements were recorded on 
each skull. The Multi Dimensional Scaling, Cluster Analysis and Principal Component Analysis sub-
routines in PRIMER were used to analyze the data. All the results indicated that the animals from the 
Free State, Karoo National Park and Lesotho tend to group together. The four specimens from the 

Western Cape grouped separately. The eigen values from the PCA describing the most variation were mainly length measurements. 
Three different biomes ie Grassland, Karoo and Fynbos are occupied by the species. The first two biomes have a different climate 
regime than Fynbos. The small sample from the south-western Cape prohibits us to make definitive conclusions. A possible scenario is 
the existence of a cline, with smaller animals in the south-west and larger one’s in the north-east of the country.
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Presentations at the joint Zoological Society of Southern Africa and 

Parasitological Society of Southern Africa Conference

Stellenbosch, South Africa

10 -13 July 2011

On bats and bat flies: parasitism in the fast lane
Bruce Patterson
Department of Zoology, Field Museum of Natural History, Chicago, USA
As highly social mammals, bats support a diverse array of internal and external parasites whose transmission is (fostered by the 
communal habits of their hosts. The bat ectoparasites include the Streblidae, a group of blood - feeding dipterans that have become 
adapted to life in the fur and on the wing membranes of bats. Unlike lice or some mite groups, bat flies do not complete their life cycle 
on the host; instead, each generation must newly colonize an appropriate host. Such conditions typically accompany broad host 
associations, so that the high degrees of host specificity seen in bat flies are remarkable. The specificity of host-associations for bat flies 
is even more striking when one considers the impressive vagility of some bat flies and diversity of bat species that share roosts. Carl 
Dick (Western Kentucky University) and I have hypothesized that host specificity may be explained by Combes’ concepts of filters or 
by the need for flies to escape their hosts’ immuno-surveillance and grooming responses. For a young arthropod group that parasitizes 
only a single taxonomic order, bat flies are remarkably diverse in morphology and ecology.
Compared to ticks, fleas and even lice, bat flies exhibit a fantastic range of morphologies—some are winged and strong fliers while 
others lack wings altogether; some have stout, heavily clawed legs and adhere closely to the skin while others are either laterally or 
dorsoventrally flattened and move swiftly through fields of hair; still others clamber spider-like over the fur with greatly elongated legs. 
Some bat flies are eyeless, while the eyes of sighted forms range from a single ommatidium to compound eyes with dozens of times 
that number. Led by Katharina Dittmar (University of Buffalo) we are now completing a phylogenetic analysis of the bat flies of the 
world, which is essential for exploring this morphological and ecological variatio in a proper comparative context. Already it is clear that 
current taxonomy must be overhauled: for example, the wingless Nycteribiidae of most authors is sister to the Old World subfamilies 
of Streblidae, and this group is sister to the New World streblid subfamilies. Morphological convergences of unrelated forms abound in 
the emerging phylogenies.
The morphological and ecological variability of bat flies, and the fact they live both on and off their hosts, is coupled with impressive 
variation in the prevalence and intensity of parasitism. Both prevalence and intensity (as well as an evolutionary measure of parasite 
association) are predictable from the roosting habits of the hosts; the parasites become more frequent and numerous on bats that 
utilize more permanent and enclosed roosting structure and bats with these habits tend to have a greater number of bat fly species 
specializing on them. Carl Dick has shown that eye-facet size and complexity is also responsive to roosting habits, showing that the 
host itself is only one aspect of the environment to which these parasites must adapt. The bat flies of Africa are poorly represented in 
museum collections and are poorly known as a consequence. They can only be collected in conjunction with their hosts, and care must 
be taken in handling specimens to avoid contaminating samples with the flies from other hosts. Given the blood-feeding habits bat flies 
and the epidemiological importance of some African bats as reservoirs for diseases like Ebola and Marburg, more thorough studies of 
bat flies are needed, including regional inventories, expanded host associations, and assessment of species limits and relationships.

Hot birds and bats: physiological approaches to predicting climate change impacts in; small endotherms
Andrew McKechnie
Department of Zoology and Entomology, University of Pretoria, South Africa
The development of mechanistic, process-based models predicting the consequences of climate change for birds and mammals is 
complicated endotherm body temperatures being largely independent of their thermal environments. Two groups that may a priori 
be expected to experience high sensitivity and significant exposure to the direct effects of warmer climates are small birds and bats 
inhabiting seasonally hot areas where maximum air temperatures often exceed body temperature. A sobering example of these animals’ 
sensitivity to rising temperatures is provided by catastrophic mortality that occasionally occurs among desert birds during extremely 
hot weather. A model based on avian evaporative water loss ratio and dehydration tolerance limits predicts that survival times during 
severe heat waves will be substantially reduced under future climate scenarios, where the frequency of mass die-offs will increase 
significantly in coming decades. In order to develop more broadly applicable models linking empirical physiological data and climate 
change scenarios, we are currently examining the temperature dependence of various physiological variables in endotherms in two 
of the hottest parts of southern Africa. At Tswalu Kalahari Game Reserve in the southern Kalahari Desert, we are examining hot avian 
daily water flux, body temperature and behaviour vary with environmental temperature. Preliminary data from White-browed Sparrow-
weave (Plocepasser mahali) reveal much wider variation in this species’ body temperature than previously thought, and highlight 
the role of relative humidit; as a determinant of thermoregulatory requirements. We are also examining thermoregulation at high air 
temperatures in bats at a study site near Allday in the Limpopo Valley. Very little information on interspecific variation in endotherm 
heat tolerance is currently available, but our data suggest that in some taxa this variation may in fact be substantial. For instance, the 
Egyptian Slit-faced Bat (Nycteris thebaica) is much less heat tolerant under laboratory conditions than two syntopic species, Mauritian 
Tomb Bat (Taphozous mauritianus) and Roberts’s Flat-headed Bat (Sauromys petrophilus) and exhibits much more rapid increases in 
body temperature at high air temperatures than the latter two species. Our limited knowledge of adaptive variation in endotherm heat 
tolerance, and the ways in which heat tolerance is modified by phenotypic plasticity in variables such as body temperature remains one 
of the key constraints on our capacity to predict climate change impacts in endotherms.
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Contrasting patterns of winter heterothermy in two bat species Tadarida aegyptiaca 
(Molossidae) and Nycteris thebaica (Nycteridae) in northern South Africa
D.C. Toussaint1, A.E. McKechnie1, R.M. Brigham2 and M. van der Merwe1

1Department of Zoology and Entomology, University of Pretoria, Private Bag X20 Hatfield, 0028, South Africa. 
2Department of Biology, University ofRegina Regina, SKS4S OA2 Canada. dcorytoussaint@zoology.up.ac.za
Heterothermy (i.e., torpor and hibernation) is a common response to energetic constraints in bats from 
tropical, subtropical as well as temperate latitudes. Despite evidence suggesting that heterothermy is 
of major significance in the energy balance of tropical and subtropical bats, its occurrence in southern 
African species has received  relatively little attention. We investigated the occurrence of heterothermy 
in Tadarida aegyptiaca (Molossidae) in Pretoria, Gauteng and Nycteris thebaica (Nycteridae) in the 
Limpopo Valley during the winters of 2008 and 2010 respectively. Skin temperature! (Tskin) were 
recorded using temperature-sensitive transmitters, and roost temperatures (Tr) were recorded using 
miniature temperature loggers. All T. aegyptiaca individuals roosted in buildings and used daily 
torpor as well as hibernation, with the onset of the latter associated with the arrival of a cold front. 
Heterothermy bouts ranged in duration from 2-84 hours, with a minimum Tskin of 6.2°C recorded at Tr 
= 7.7°C. In contrast, N. thebaica used multiple roosting sites, including a hollow baobab (Adansonia 
digitata) and several caves, and exhibited only moderate heterothermy. In this species, Tskin was 
maintained around normothermic levels, with only slight drops of 6-9°C. A minimum Tskin of 28.4°C 
occurred at Tr = 23°C. Roost temperatures in the baobab tree and over the combined temperature 

range of the caves did not decrease below 10°C, and averaged 21.2±2.5 and 23.3±2.9°C respectively. The thermoregulatory patterns 
of T. aegyptiaca were closely linked to prevailing weather conditions, whereas this did not appear to be the case in N. thebaica.

Seasonal effects on thermoregulatory abilities of the Wahlberg’s epauletted fruit bat (Epomophorus walbergi) in 
KwaZulu-Natal, South Africa
C.T. Downs*, M.M. Zungu and M. Brown 
School of Biological and Conservation Sciences, University of KwaZulu-Natal, Private Bag X 01, Scottsville, 3209, Pietermaritzburg, South Africa. 
downs@ukzn.ac.za

Seasonal variations in ambient temperature require changes in thermoregulatory responses of endotherms. These responses 
vary according to several factors including taxon and energy constraints. Despite a plethora of studies on chiropteran variations 
in thermoregulation, few have examined African species. In this study, we used the Wahlberg’s epaulette fruit bat (Epomophorus 
wahlbergi) to determine how the thermoregulatory abilities of an Afrotropical chiropteran respond to seasonal changes in ambient 
temperature. Mass specific Resting Metabolic Rates (RMRTa) and Basal Metabolic (BMR) were significantly higher in winter than in 
summer. Furthermore, winter body mass was significantly higher than summer body mass. A broad thermoneutral zone (TNZ) was 
observed in winter (15°C- 35°C) compared with summer (30°C). This species exhibited heterothermy during the day (rest phase) and 
had a low tolerance of high ambient temperatures. Overall, there was a significant seasonal variation in the thermoregulatory abilities 
of Wahlberg’s epaulette fruit bats. The relative paucity of data relating to the seasonal thermoregulatory abilities of Afrotropical bats 
suggest further work is needed for comparison and possible effects of climate change, particularly extreme hot days.

The role of echolocation in speciation in bats
D. Jacobs
Department of Zoology,University of Cape Town, Private Bag X3, Rondebosch, 7701, Cape Town, South Africa. David. Jacobs@uct.ac.za

The close correlation between echolocation and phenotypic traits directly involved in the production and reception of echolocation signals 
suggests that echolocation plays a significant role in speciation of bats. Analyses of echolocation variation may therefore illuminate the 
process of speciation in bats. I used echolocation variability amongst southern African rhinolophids to test the hypothesis that speciation 
in the African clade of the Rhinolophidae proceeded by means of harmonic hopping. Harmonic hopping is a process peculiar to the 
Rhinolophidae and involves divergence through incipient species using harmonics of the echolocation calls of a putative ancestor. Since 
echolocation calls are also used in communication, such a shift in harmonics could lead to the disruption of communication between 
diverging groups, and if mate choice is based on such communication, harmonic hopping could lead to assortative mating as well. In 
this way natural selection could bring about phenotypic divergence and reproductive isolation without geographic isolation. Although 
the distribution of echolocation frequencies within clades followed hypothetical harmonic series, species that echolocated close to the 
fundamental of the harmonic series were more derived, contrary to the prediction of harmonic hopping. On the other hand species 
whose echolocation calls deviated from allometry, used frequency bands not utilized by other species, as predicted by a communication 
hypothesis This suggests that these deviant frequencies allowed these species to colonize habitats already occupied by congenerics, 
without compromising communication. The validity of these analyses is dependent upon the robustness of the topography of the 
phylogeny we used as well as on the accuracy of the species distributions.

Artificial lights may allow syntonic bats to circumvent tympanate moth defences
C. Minnaar*, J.G. Boyles, C.L. Sole, I.A. Minnaar, and A.E. McKechnie
Department of Zoology and Entomology, University of Pretoria, Pretoria 0002, South Africa. cminnaar@zoology.up.ac.za

Strong selective pressure from echolocating bats has led to the evolution of tympanic hearing organs sensitive to high frequency in 
Lepidoptera (moths). Tympanate moths hear echolocation calls of approaching bats and perform evasive manoeuvres, reducing their 
risk of being captured. Most bats echolocate within 20-60 kHz and thus sustain selective pressure to keep tympanate moth hearing in 
this range. Bats which echolocate within tympanate moth hearing range (syntonic) are limited by tympanate moth defensive behaviours 
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and do not consume them regularly. Tympanate moths flying around artificial lights at night show reduced anti-bat defensive behaviours. 
We hypothesized that the reduced defensive behaviour of tympanate moths around lights would allow syntonic bats to capture them 
more frequently when compared to foraging in natural darkness. I performed a field experiment to test this hypothesis by artificially 
introducing light into a naturally unlit area and quantifying the change in the diet of a syntonic bat species, the Cape serotine (Neoromicia 
capensis), with relation to concurrent insect abundance. Order-level moth consumption was significantly higher around lights despite no 
significant change in relative moth abundance between unlit and lit conditions. Order-level moth consumption approximated tympanate 
moth consumption in this study, as roughly 90% of all individual moths sampled on site were tympanate. This increased consumption of 
tympanate moths suggests a functional change in the predator-prey relationship around lights which likely involves reduced defensive 
behavior of tympanate moths. The implications of this finding in light-affected ecosystems include a change in the functional ecology of 
syntonic bats, altered selective pressures on tympanate Lepidoptera, and increased resource competition faced by allotonic bat species.

Testing a role for selection in the evolution of local accents in the Cape horseshoe bat
L. Odendaal, D.S. Jacobs and J.M. Bishop
Department of Zoology, University of Cape Town, Private Bag X3, Rondebosch, 7701, Cape Town, South Africa. lizelle.odendaal@uct.ac.za

Geographic variation in animal signals that function in communication or resource use may be of considerable importance in the evolution 
of population divergence. Divergence can be the result of selection for specific traits or come about through neutral genetic drift. In this 
study we investigate the roles of both selection and genetic drift in shaping acoustic variation in echolocation calls among populations 
of the Cape horseshoe bat Rhinolophus capensis (Rhinolophidae). R. capensis is endemic to the coastal regions of the Cape Floristic 
Region of South Africa and previous research suggests that differences in peak frequency amongst populations may represent the 
evolution of local acoustic signatures or accents. Because these acoustic signatures appear uncoupled from the typical predictors of 
variation in echolocation calls, we investigated a role for drift by quantifying historic patterns of gene flow across the species range and 
compared these results to the distribution of functional variation in the ‘hearing gene’ Prestin. Prestin encodes a motor protein, prestin, 
found on the outer hair cells of the inner ear of the mammalian cochlear. Prcstin is directly responsible for the sensitivity the mammalian 
cochlear because it functions as a Cochear amplifier. Results from seven populations across South Africa suggest a role for isolation 
by distance, together with repeated dispersals to the east and west from the south coast, in shaping both echolocation variation and 
population structure. Recent evidence suggests that Prcstin has evolved under Darwinian selection in bats with constant-frequency 
echolocation; we tested for deviation from neutral evolution across our populations and discuss the significance of our findings within the 
context of the evolution of population divergence and ultimately, speciation.

Poster presentations
Bite force as an explanation for geographic variation in echolocation call frequency in southern African horseshoe 
bats (Rhinolophidae)
M. Cunnama * and D. Jacobs
Department of Zoology, University of Cape Town, Private Bag X3, Rondebosch, 7701, Cape Town, South Africa. megcunnama@gmail.com

Bite force is a key factor in the ecology of many vertebrates. It is indicative of feeding performance and diet of an animal. In times of 
stress, the ability to consume a wider range of food items can be a key factor in an animal’s survival, and the maximal bite force an 
animal can exert may be a critical adaptive trait. Bats, as the only mammals capable of flying, are a good model animal to study because 
the morphology of the skull, which is the basis of bite force, evolves under constraints imposed by the evolution of flight which limits 
the weight of the skull and skeleton. Insectivorous bats have differentiated diets, with some species eating mainly soft-bodied prey, and 
others eating mainly hard-bodied prey. These varied diets require skulls capable of exerting appropriate bite forces for the mastication of 
prey of varying hardness. Skulls capable of exerting relatively higher bite forces usually have shorter rostrums because shorter rostrums 
allows the object being crushed (load in lever parlance) to be closer to the fulcrum of the jaw. However, the length of the rostrum in nasal 
emitting bats is also negatively correlated with the frequency of echolocation calls, the shorter the rostrum the higher the echolocation 
frequency. Furthermore, in the family Rhinolophidae there is a negative allometric relationship between body size and echolocation 
frequency, smaller body sizes being associated with higher echolocation frequencies. However, there are exceptions. For example, 
Rhinolophus clivosus deviates from the allometric relationship and has a higher than expected peak echolocation call frequency for its 
body size. It is possible that such deviation is the result of the effects of selection for increased bite force, resulting in a shorter rostrum 
and secondarily a higher than MM echolocation frequency. R. clivosus is known to feed mainly on beetles. If this explanation is valid, R. 
clivosus should have a relatively higher bite force and shorter rostrum than rhinolophids that do not deviate from the body size/frequency 
allometry. We tested this hypothesis by measuring bite force in southern African Rhinolophidae, including R. clivosus, and correlating 
bite forces with diet, echolocation frequency, and rostrum length. For the mike of brevity, we report on a comparison between R. clivosus 
and R. capensis. The latter species does not deviate from the body size/frequency and eats mainly moths. Current data indicates that R. 
clivosus has both a higher bite force and shorter rostrum than R. capensis and provides support for the Bite Force Hypothesis.

Preliminary survey of the bat flies (Diptera: Streblidae) of Kenya
C.W. Dick1,2, A. Atolagbe1, P. Webala3, B. Agwanda4 and B.D. Patterson2

1Department of Biology, Western Kentucky University, Bowling Green, KY USA 42101. 2Department of Zoology, Field Museum of Natural History, Chicago, 
IL USA 60605. 3Kenya Wildlife Service, PO Box Nairobi, Kenya. 4Department of Mammalogy, National Museums of Kenya, Nairobi, Kenya. bpatterson@
fieldmuseum.org

Bat flies (Diptera: Nycteribiidae, Streblidae) are obligate, generally host specific blood-feeding parasites of bats. While the host-parasite 
system has recently seen an increase in ecological and evolutionary study, Kenyan bat flies have attracted haphazard attention and 
collecting by entomologists and mammalogists, and are poorly known as a result. We sampled the diversity of Kenyan bat flies at 
numerous locations; 435 individual bats from 7 families, 13 genera and 21 species were sampled for parasites. These efforts yielded 674 
specimens of bat flies from six genera and 12 species. Care was taken to avoid host-host contamination of parasites, and as a result, 
collected fly species were largely host-specific. Our sampling was sufficient enough (for the first time) to calculate ecological measures 
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of parasitism. Nearly half of the bat species (9) were parasitized by bat flies. Among parasitized bat species numbering >10 individuals 
sampled, measures of prevalence of infestation ranged from a high of 95% (Coleura afra) to a low of 60% (Cardioderma cor)— generally 
high values for prevalence. Parasite intensities were likewise high, ranging from a low of 2.3 flies/bat in Rousettus cf. aegyptiacus to 
9 flies/bat in Coleura afra. Elsewhere, a positive association has been observed between measures of parasite infestation and the 
duration/protection of the host bats’ roost. Consistent with this pattern, individuals of Coleura afra (the most parasitized bat species in our 
sampling) were encountered largely in cave roosts. However, while 27% of sampled Rousettus cf. aegyptiacus were taken from a large 
cave colony, those individual bats were underrepresented among parasitized bats of that species. Our understanding of bat parasite 
diversity in Kenya is still in infancy, yet has increasing potential to contribute to research in host-parasite coevolution, bats as reservoirs 
of emerging infectious diseases (e.g., Ebola and Marburg viruses), and bats and flies as hosts to intracellular parasites (e.g., Bartonella 
spp.).

Geographic variation in the echolocation behaviour of Darling’s horseshoe bat Rhinolophus darlingi (Chiroptera)
O. Smit
6 Scott Road, Claremont, Cape Town. orsilla.smit@gmail.com

Variation in echolocation call frequency amongst insectivorous bats can be influenced by several intrinsic (e.g. body size, sex and age) 
and extrinsic factors (including climatic factors, diet, foraging ecology and sympatric species). Echolocation frequency is known to scale 
negatively with body size in most insectivorous bats, suggesting an adaptive complex between the two traits. Factors influencing body size 
will therefore result in changes in echolocation frequency. If the effects of humidity and temperature are considered together, physiological 
constraints regarding thermoregulation and water conservation may cause bats from hot humid areas to be smaller (therefore use higher 
calls) than bats from cool dry areas (James’ hypothesis (James 1970)). High atmospheric humidity in combination with temperature 
can attenuate echolocation calls reducing the detection range of insect prey by bats. This effect is more pronounced for high frequency 
calls, such as those used by horseshoe bats (Rhinolophidae). One of the ways that bats can compensate for atmospheric attenuation 
is to lower their echolocation frequency. If so, bat populations in hot humid areas should have lower frequency calls than populations 
in cooler dry areas independent of body size. In this study, we investigate humidity as causes of geographic variation in echolocation 
calls of the rhinolophid. R. darlingi. The call properties and widespread distribution range of R. darlingi make it well suited for studies in 
geographic acoustic variation. We correlated the mean echolocation frequency of several populations of R. darlingi from across its range 
with temperature and humidity for the habitat of each population. We found significant differences in the echolocation frequency between 
different populations. No significant correlation between body size and peak frequency was found. However significant correlations were 
found between echolocation frequency and atmospheric humidity. Thus humidity causes variation in call frequency directly through 
compensation for atmospheric attenuation.

BOOKS
GOODMAN, S.M. 2011. Les Chauves-souris de Madagascar: Guide de 
leur distribution, biologie et identification. Association Vahatra, Anta-
nanarivo, Madagascar, 129pp.

This field guide to the bats of Madagascar is in French. The introductory chapters covers the basics on 
the ecology and life history taints of bats, while the core of the book deals with the 43 species of bat that 
have been recorded to date from Madagascar.  Each species is examined and information presented 
in a simple manner for the general public as well as the researcher.

Single copies of the book can be purchased for 20 Euros or $30 (US), which includes postal fees. To 
simplify the transfer of funds we suggest this be done via a bank account in Germany. Please note that 
the purchaser is responsible for all bank chargers and all sales are final.

The bank account details are:
Account holder: Joerg Ganzhorn
Account number: 606275600
Bank code: 20041144
IBAN: DE21200411440606275600
BIC/Swift-Code: COBADEHD044
Bank: comdirect

At the same time, an individual ordering a copy of the book should send an email to associatvahatra@moov.mg stating that a copy has 
been ordered, date and sum of bank transfer and the address the book should be sent to.
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Gutteridge, L. and Reumerman, T. 2011. Okavango Field Guide. South-
bound, Johannesburg, 800pp.

This field guide covers most of the fauna and flora likely to be encountered in the unique Okavango 
wetland system in Botswana. The section on mammals includes information on bat species that have 
been recorded from the area. 

REPORTS
AFRICAN CHIROPTERA REPORT. 2011. African Chiroptera Project, 
Pretoria. i - xviii, 1 - 4325 pp.

The African Chiroptera Report 2011 is currently most comprehensive in the presentation of information 
on extant and fossil/extinct African bat and their known synonyms.  Species specific information 
associated with the taxa has also been compiled.
Information that may answer specific requirements of a user, i.e. more information about 54,263 voucher 
specimens, or specimen collectors, has been drawn from across the database and is presented in 
separate appendices. 
 
The report can be downloaded free of charge from https://www.africanbats.org/
 

GIS DATA:
As with the previous issue of the report, the voucher specimen data contained in the African Chiroptera Database is made available. This 
information has been converted to ESRI Shape files, and can be opened in any GIS software application or alternatively the various dbf 
files can be imported into any database software. Please note that there is no guarantee to the accuracy of the spatial data.

Download all distribution data for taxa - http://www.africanbats.org/Africanbats/Docs/ACR/2011/ACR_2011_taxa.zip [1.8Mb]

Download all taxa records for all African countries -http://www.africanbats.org/Africanbats/Docs/ACR/2011/ACR_2011_country.zip 
[1.5Mb]
 
Any mistakes, misrepresentation of data, or omitted publications can be reported to the managing editors of the database 
(AfricanChiropteraReport@gmail.com). This will allow corrections and updates to be made in the next report (July 2012).
 

PUBLISHED PAPERS

BARCLAY, R. M. R., and JACOBS, D. S., 2011. Differences in the foraging behaviour of male and female Egyptian 
Fruit Bats (Rousettus aegyptiacus). Canadian Journal of Zoological 89: 466-473. DOI: 10.1139/Z11-013.

Male and female animals frequently have different foraging behaviours owing to differences in body size or nutritional demand, or to 
intraspecific competition. We studied foraging by Egyptian fruit bats (Rousettus aegyptiacus (E. Geoffroy, 1810)) in Cape Town, South 
Africa, to test predictions based on differences in nutritional demand during reproduction. Using radiotelemetry, we compared emergence, 
return, and foraging times of males and females during pregnancy and lactation. We also determined home-range size, habitat use, and 
use of figs (genus Ficus L.), which are a potential source of calcium for lactating females. During the pregnancy period, males left their 
roost later than females and were away from the roost for shorter periods. There were no differences in timing of foraging during lactation. 
Females foraged in native forest more than males did, but home-range size did not differ. There was no evidence that females fed on figs 
more than males did. Differences in foraging behaviour were not as predicted based on nutritional and energetic differences. The small 
population may have meant that there was little competition for food, and figs may have provided a profitable source of energy for both 
males and females. Differences in the timing of foraging are best explained by the need for males to defend roosting sites.

https://www.africanbats.org
http://www.africanbats.org/Africanbats/Docs/ACR/2011/ACR_2011_taxa.zip
http://www.africanbats.org/Africanbats/Docs/ACR/2011/ACR_2011_country.zip
mailto:AfricanChiropteraReport@gmail.com
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BOHMANN, K., MONADJEM, A., NOER, C. L., RASMUSSEN, M., ZEALE, M. R. K., CLARE, E., JONES, G., WILLERSLEV, 
E., and GILBERT, M. T. P., 2011. Molecular Diet Analysis of Two African Free-Tailed Bats (Molossidae) Using 
High Throughput Sequencing. PLOS ONE 6(6): e21441. DOI: 10.1371/journal.pone.0021441.

Given the diversity of prey consumed by insectivorous bats, it is difficult to discern the composition of their diet using morphological 
or conventional PCR-based analyses of their faeces. We demonstrate the use of a powerful alternate tool, the use of the Roche FLX 
sequencing platform to deep-sequence uniquely 59 tagged insect-generic barcode cytochrome c oxidase I (COI) fragments, that were 
PCR amplified from faecal pellets of two free-tailed bat species Chaerephon pumilus and Mops condylurus (family: Molossidae). Although 
the analyses were challenged by the paucity of southern African insect COI sequences in the GenBank and BOLD databases, similarity 
to existing collections allowed the preliminary identification of 25 prey families from six orders of insects within the diet of C. pumilus, 
and 24 families from seven orders within the diet of M. condylurus. Insects identified to families within the orders Lepidoptera and 
Diptera were widely present among the faecal samples analysed. The two families that were observed most frequently were Noctuidae 
and Nymphalidae (Lepidoptera). Species-level analysis of the data was accomplished using novel bioinformatics techniques for the 
identification of molecular operational taxonomic units (MOTU). Based on these analyses, our data provide little evidence of resource 
partitioning between sympatric M. condylurus and C. pumilus in the Simunye region of Swaziland at the time of year when the samples 
were collected, although as more complete databases against which to compare the sequences are generated this may have to be re-
evaluated.

FRACASSO, M. P. A., SALLES, L. O., and PERINI, F. A., 2011. Upper molar morphology and relationships among 
higher taxa in bats. Journal of Mammalogy 92(2): 421-432. DOI:  10.1644/09-MAMM-A-415.1.

We reviewed topographical homologies in the upper tooth morphology of bats and analyzed the implications to relationships among higher 
taxa within Chiroptera. A standardized terminology for the upper molars of bats is proposed, taking into consideration the nomenclature 
adopted for tribosphenic mammals. Major patterns of variation in crown morphology of chiropteran upper molars were reevaluated, and 
2 new structures were identified: mesoconule and mesoconule crista. The main controversies in the literature regarding terminology 
and structural identity in the upper molars of chiropterans are discussed. Forty-eight dental morphological characters are presented for 
extant bats and the extinct Icaronycteridae, with the exception of Pteropodidae, which has lost the tribosphenic dental pattern. These 
were combined with 191 characters of other morphological systems from the literature. The tree obtained from parsimony analyses 
mostly agrees with previous proposals based on morphology. However, major differences were found: the position of Noctilionoidea 
at the base of the radiation of modern microchiropterans, which formed a trichotomy with Yinochiroptera (including Emballonuridae) 
and the remaining Yangochiroptera; Antrozoinae disassociated from the other Vespertilionidae, forming a poorly supported clade with 
Mystacinidae and Molossidae; and the relationship between the sister taxa Myotinae and Miniopterinae within Vespertilionidae.

GOODMAN, S. M., RAMASINDRAZANA, B., MAMINIRINA, C. P., SCHOEMAN, M. C., and APPLETON, B., 2011. 
Morphological, bioacoustical, and genetic variation in Miniopterus bats from eastern Madagascar, with the 
description of a new species. Zootaxa 2880: 1-19. 

Recent molecular genetic work, combined with morphological comparisons, of Malagasy members of the bat genus Miniopterus (Family 
Miniopteridae), has revealed several cryptic species. Based on new specimens and associated tissues, we examine patterns of variation 
in the recently described species M. petersoni, the holotype of which comes from extreme southeastern Madagascar, and for which 
specimens from more northerly portions of eastern Madagascar were noted to show some morphological divergence from typical M. 
petersoni. On the basis of morphological and genetic (cytochrome b) characters we described a new species, M. egeri sp. nov. This 
taxon also shows bioacoustical differences from M. petersoni. Miniopterus egeri is widely distributed in the eastern portion of Madagascar 
across an elevational range from near sea level to 550 m. The specific status of moderately small Miniopterus from Montagne d’Ambre 
in the far north remains to be determined.

GUNNELL, G. F., EITING, T. P., and GERAADS, D., 2011. New late Pliocene bats (Chiroptera) from Ahl al Oughlam, 
Morocco. N. Jb. Geol. Paläont. 260(1): 55-71. DOI: 10.1127/0077-7749/2011/0128.

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

JONES, G., and SIEMERS, B. M., 2011. The communicative potential of bat echolocation pulses. Journal of 
Comparative Physiology A 197: 447-457. DOI: 10.1007/s00359-010-0565-x.

Ecological constraints often shape the echolocation pulses emitted by bat species. Consequently some (but not all) bats emit species-
specific echolocation pulses. Because echolocation pulses are often intense and emitted at high rates, they are potential targets for 
eavesdropping by other bats. Echolocation pulses can also vary within species according to sex, body size, age, social group and 
geographic location. Whether these features can be recognised by other bats can only be determined reliably by playback experiments, 
which have shown that echolocation pulses do provide sufficient information for the identification of sex and individual in one species. 
Playbacks also show that bats can locate conspecifics and heterospecifics at foraging and roost sites by eavesdropping on echolocation 
pulses. Guilds of echolocating bat species often partition their use of pulse frequencies. Ecology, allometric scaling and phylogeny play 
roles here, but are not suficient to explain this partitioning. Evidence is accumulating to support the hypothesis that frequency partitioning 
evolved to facilitate intraspecific communication. Acoustic character displacement occurs in at least one instance. Future research can 
relate genetic population structure to regional variation in echolocation pulse features and elucidate those acoustic features that most 
contribute to discrimination of individuals.

http://dx.doi.org/10.1371/journal.pone.0021441
http://dx.doi.org/10.1644/09-MAMM-A-415.1
http://dx.doi.org/10.1127/0077-7749/2011/0128
http://dx.doi.org/10.1007/s00359-010-0565-x
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LAMB, J. M., RALPH, T. M. C., NAIDOO, T., TAYLOR, P. J., RATRIMOMANARIVO, F., STANLEY, W. T., and GOODMAN, 
S. M., 2011. Towards a molecular phylogeny for the Molossidae (Chiroptera) of the Afro-Malagasy region. Acta 
Chiropterologica 13(1): 1-16. DOI: 10.3161/150811011X578589.

We present phylogenetic information based on nuclear Rag2 and mitochondrial cytochrome b sequence data for six genera of Molossidae 
(Chaerephon, Mops, Mormopterus, Otomops, Sauromys, Tadarida) and 18 species, primarily from Africa and the Malagasy region 
(Madagascar and neighbouring islands), and further include sequences of 12 New World and African taxa sourced from GenBank. 
There is strong support for the monophyly of the Molossidae included in this study. The Malagasy region taxa Mormopterus jugularis and 
M. francoismoutoui are supported as a basal clade with an age of . 31.2 MYR, and are not monophyletic with the South American M. 
kalinowskii. Asian Otomops wroughtoni and O. formosus and Afro-Malagasy O. martiensseni and O. madagascariensis form a strongly-
supported . 19.8 MYR-old clade, whose broader relationships among Molossidae are not clearly defined. There is strong support for a 
. 17.2 MYR-old combined Chaerephon/Mops clade, in which members of these genera show some paraphyly. The monophyly of the 
genus Tadarida, represented in our analyses by T. brasiliensis from the New World and T. fulminans, T. aegyptiaca and T. teniotis from 
the Old World, is not upheld, although there is good support for a geographically disjunct . 9.8 MYR-old grouping which includes C. 
jobimena (Madagascar), T. aegyptiaca (Africa) and T. brasiliensis (America). Sauromys is maintained as a monotypic genus, although 
there is moderate support for its association with T. fulminans and the Chaerephon/Mops clade, the latter of which comprises M. midas, 
M. leucostigma, M. condylurus, M. bakarii, C. pumilus, C. pusillus, C. leucogaster and C. atsinanana. An . 8.4 MYR-old New World clade 
comprising representatives of Eumops, Nyctinomops and Molossus was well-supported.

PIERCE, M. W., and KEITH, M., 2011. Healing rats of wing membranes in two species of Vespertilionid bats. African 
Bat Conservation News 25: 3-5. 

VALLO, P., BENDA, P., MARTÍNKOVÁ, N., KAÑUCH, P., KALKO, E. K. V., CERVANY, J., and KOUBEK, P., 2011. 
Morphologically uniform bats Hipposideros aff. ruber (Hipposideridae) exhibit high mitocondrial genetic 
diversity in southeastern Senegal. Acta Chiropterologica 13(1): 79-88. DOI: 10.3161/150811011X578633.

Two mitochondrial lineages of bats that are morphologically attributed to Hipposideros ruber have been shown to occur sympatrically in 
southeastern Senegal. We studied genetic diversity in these bats in the Niokolo Koba National Park using sequences of mitochondrial 
cytochrome b gene to determine the taxonomic status of the two genetic forms, and included skull morphology for comparison. Detailed 
multidimensional analysis of skull measurements indicated slight morphological differences between the two genetic forms. Exploration 
of peak frequency of the constant-frequency echolocation signals in a local population of Hipposideros aff. ruber was not available for 
both groups. Phylogenetic comparison with other available West African representatives of H. aff.ruber revealed paraphyletic relationship 
of the two Senegalese forms, with the less abundant form from Senegal forming a monophyletic group with that from Benin. Based on 
genetic divergence and sympatric occurrence, the two forms from Senegal might represent cryptic species. However, absence of nuclear 
gene flow between them is yet to be investigated to demonstrate their reproductive isolation.
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African Bat Conservation News publishes brief notes concerning the biology of bats, new geographical distributions (preferably at least 
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