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Above: Bushveld Horseshoe Bat (Rhinolophus simulator) drinking at the Meletse Bat Research and Conservation Training Centre, Limpopo Province, 
South Africa.
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Observations, Discussions and Updates

Observations, Discussions and Updates
ObservatiOn # 25: Myotis welwitschii recOrd frOm 

GautenG
Submited by: Julio Balona, Gauteng & Northern Regions Bat Interest Group 
Observation by: Julio Balona, Erna Balona and Trevor Morgan (Gauteng & Northern Regions 
Bat Interest Group),  Judy Davidson and Ken Davidson (Wildlife in Crisis)   
Date of observation: 20 November 2009 
Locality: South Africa, Gauteng Province, Springs, Strubenvale
Coordinates: 26.25o S ; 28.48o E (approximate)

The bat was found cold and wet on the ground by children, near a school. There was a lot of 
rain in the area at this time and it may therefore have been knocked down in a storm. It was kept 
at the nearby Wildlife in Crisis Bird and Mammal Rehabilitation Centre for a few days where it 
was fed recovery food (‘Canine A/D’) and mealworms, until it fully recuperated. 

A female, it was judged an adult by the complete ossification of the bones in its wings. 
The bat bit readily when handled and made audible alarm calls. It was released at night on 25 

November next to a marsh and pond, about three kilometres from the centre of the suburb where 
it was found. Prior to this the bat was photographed (see Figure 1 & 2), measured and weighed 
(mass 17.6 g, forearm length 56.5 mm). 

Call recordings were made using a Tranquillity Ecomega time expansion bat detector in a flight 
tunnel about eight metres long, and roughly a metre and a half in diameter. Its call upon release 
was also recorded.

Analysis of the calls using Batsound v3.31 found that flight tunnel recordings had a higher peak 
frequency (~40 kHz) and slightly shorter duration (~2 ms) than that of the release call (~33-34 
kHz, ~3 ms). This may be the result of an adjustment by the bat to the more cluttered environment 
of the flight tunnel and would suggest the limited utility of the latter in determining the aspects of 

a typical foraging call. However both call types display two parameters characteristic of Myotids, namely short duration and a broad 
band of frequency of the pulses. 

Figure 3 shows a sample of two pulses of a flight tunnel recording with power spectrum analysis of each. Figure 4 shows the same 
for the release call.

Figure 1: M. welwitschii after 
recuperation

Figure 2: View of unfurled left 
wing

Figure 3: Sample spectrogram and power spectrums for flight tunnel recording.

Figure 4: Sample spectrogram and power spectrums for release call.
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A variety of Megachiroptera of the single family Pteropodidae or 
Old World fruit bats occur throughout the tropics and sub-tropics 
of the Asia, Africa and the Pacific Islands (MICKLEBURGH et 
al., 1992).  They are vital plant seed dispersers and pollinators 
in several ecosystems (HODGKISON et al., 2003; KUNZ et al., 
2011).  Fruit bats face a variety of known threats globally, such 
as destruction of habitat, disturbance to roosts, conflict with 
fruit growers, epidemic disease, hunting and trade and tropical 
storms (JACOBSEN et al., 1986; FUJITA and TUTTLE, 1991; 
BENDA et al., 2008; KAMINS et al., 2011).  Some species have 
faced serious population declines (PIERSON and RAINEY, 
1992).  However, as far as I can establish through literature 
reviews and consultation with local and international scientists, 
there have been no confirmed or reported fatalities of fruit bats 
by wind turbines globally. 

The world’s wind energy industry is growing rapidly, with 2014 
being a record year for the global wind industry, as annual wind 
turbine installations exceeded 50 GW for the first time (GLOBAL 
WIND ENERGY COUNCIL, 2015).  Wind energy is a significant 
new threat facing several species of bats, with several reports of 
small insectivorous species being killed worldwide (ARNETT et 
al., 2008; BAERWALD and BARCLAY, 2011; DOTY and MARTIN, 
2012; HULL and CAWTHEN, 2012; LEHNERT et al., 2014).

In South Africa, three species of Megachiroptera – Peters’s 
Epauletted Fruit Bat (Epomophorus crypturus Peters, 1852), 
Wahlberg’s Epauletted Fruit Bat (Epomophorus wahlbergi 
(Sundevall, 1846)) and Egyptian Rousette (Rousettus aegyptiacus 
(É. Geoffroy Saint-Hilaire, 1810)) occur (MONADJEM et al., 
2010).  The South African First Quarter 2015 Renewable Energy 
Map (DEPARTMENT OF ENVIRONMENTAL AFFAIRS, 2015) 
shows the distribution of wind energy facility applications in 
South Africa.  Due to overlapping distributions of potential wind 
facilities and the pteropodid bats, two of the three species in 
South Africa will be the most at risk of fatality: E. wahlbergi and 
R. aegyptiacus.

Using the methodologies recommended in ARONSON et al. 
(2014), I have monitored bat fatalities at wind energy facilities in 
South Africa since May 2014 and have found several carcasses of 
insectivorous bats, consisting mainly of three species – Egyptian 
Free-tailed Bat (Tadarida aegyptiaca (É. Geoffroy Saint-Hilaire, 
1818)), Cape Serotine (Neoromicia capensis (A. Smith, 1829)) 
and Natal Long-fingered Bat (Miniopterus natalensis (A. Smith, 
1834)). SOWLER and STOFFBERG (2014) suggest the likely 
risk of impact from wind turbine blades on the various families of 
bats, due to their foraging ecologies (MONADJEM et al., 2010).  
Bats of the family Molossidae, including T. aegyptiaca are at a 
high risk of impact, Miniopterids and bats of the genus Neoromicia 
are at a medium to high risk of impact, and Pteropodids are at a 
medium to high risk of impact.

Between May 2014 and October 2015, 68 bat carcasses 
were recovered from 44 wind turbines (not the total number of 
turbines at the facility, but the number of turbines that had bat 
carcasses) from the one wind energy facility in the Eastern Cape, 
along the southern coastline of South Africa.  Most carcasses 
were insectivorous bat species, however, six were frugivorous 
species - four R. aegyptiacus and two E. wahlbergi.  Whilst data 
is available from other facilities, some wind farm operators are 
not prepared to share these results.  The six fruit bat carcasses 
(Figures 1 to 6) were found below five different wind turbines 
in October 2014, March 2015, June 2015 and July 2015.  It is 
important to note that whilst 68 bat carcasses in total were found 

during this period, these are unadjusted values and the number 
of fatalities is definitely much higher due to searcher inefficiency 
and carcass removal by scavengers (HUSO, 2011; HUSO et 
al., 2012).  Both of these bias variables were accounted for in 
the fatality estimations in the final operational monitoring report 
(available only with the permission of the wind farm operator).

The significance of these findings is twofold: 
1) to my knowledge, despite the medium to high risk for fruit 

bats to be impacted on by wind turbine blades (SOWLER 
and STOFFBERG, 2014), these are the first wind turbine 
related fruit bat fatality records at a wind energy facility 
in the world and such fatality confirmation can assist with 
assessment and planning of future wind farm developments 
in areas where fruit bats occur; and

2) numerous large scale wind energy facilities are either already 
operational, in the process of being constructed or approved 
for construction within the distribution range of these two 
species.  In particular, several facilities are extremely close 

Figure 1. Rousettus aegyptiacus 
carcass found on 16 October 2014 
(Durban Natural Science Museum: 
Catalog number 14798).

Figure 2. Epomophorus wahlbergi 
carcass found on 16 March 2015 
(Durban Natural Science Museum: 
Catalog number 14751).

Figure 3. Epomophorus wahlbergi 
carcass found on 23 June 2015 
(Durban Natural Science Museum: 
Catalog number 14799).

Figure 4. Rousettus aegyptiacus 
carcass found on 24 June 2015 
(Durban Natural Science Museum: 
Catalog number 14800).

Figure 5. Rousettus aegyptiacus 
carcass found on 29 June 2015 
(Durban Natural Science Museum: 
Catalog number 14805).

Figure 6. Rousettus aegyptiacus 
carcass found on 28 July 2015 
(Durban Natural Science Museum: 
Catalog number 14797).
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to known large roosts of R. aegyptiacus (INKULULEKO 
WILDLIFE SERVICES, unpublished data).  Now that it is 
confirmed that R. aegyptiacus is susceptible to wind turbine 
related fatality, appropriate mitigation measures should be 
implemented proactively prior to impacts occurring. 

R. aegyptiacus roosts gregariously in caves (MONADJEM 
et al., 2010) and roost site fidelity in cave-dwelling fruit bats is 
generally high (MARSHALL, 1983).  In South Africa, colonies can 
be in the 100s or 1000s of individuals per roost.  The maximum 
known foraging distances that they travel at night are 6.9 to 24 
km (JACOBSEN et al., 1986; BARCLAY and JACOBS, 2011) 
and individuals have also been recorded to move distances of 
500 km seasonally (JACOBSEN and DU PLESSIS, 1976).

E. wahlbergi roosts either individually or in small groups (up to 
100 individuals) in large trees with dense foliage or in man-made 
structures (thatch roofs, bridges, eaves of houses) (WICKLER 
and SEIBT, 1976; FENTON et al., 1985; ACHARYA, 1992; 
MONADJEM et al., 2010).  Most roosts are found in riparian 
vegetation and forest edges, but some occur in savanna and 
wooded urban areas (WICKLER and SEIBT, 1976; ACHARYA, 
1992; MICKLEBURGH et al,. 2008).  E. wahlbergi has been 
found to move roosts in response to seasonal ripening of fruit 
(and possible simultaneously reducing the risk of predation), but 
will generally remain relatively sedentary where possible.  They 
can travel over 13 km to and from roosting and foraging sites, 
with females generally moving further than males.  Movement is, 
however, generally confined to 4 km of their day roosts (FENTON 
et al., 1985; ACHARYA, 1992; MONADJEM et al,. 2010).

Whilst E. wahlbergi and R. aegyptiacus are broadly distributed 
and abundant and listed as Least Concern, both internationally 
and nationally (FRIEDMANN and DALY, 2004; BENDA et al., 
2008), the threat of wind energy related fatalities means that 
fatality rates at wind energy facilities must be carefully monitored 
and where there are known roosts, population numbers should 
be monitored, with action plans put in place if multiple fatalities 
are observed and/ or populations declines are recorded.  In 
addition, the conservation status of the species should be 
regularly updated.  Fruit bats are long-lived animals with low 
reproductive rates and females do not give birth for the first time 
until they are one or two years old (THOMAS and MARSHALL, 
1984).  With such slow reproductive rates, rapid declines due to 
development related fatalities could occur.

Although there are various international conventions, unions 
and treaties in place for the protection of biodiversity, such 
as the Convention on Biological Diversity, the Convention 
on the Conservation of Migratory Species of Wild Animals 
(Bonn Convention) and the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES), 
there are not many countries where fruit bats are specifically 
protected by national law.  Ethiopia protects all members of the 
Family Pteropodidae, while Leschenault’s Rousette (Rousettus 
leschenaulti (Desmarest, 1820)) is fully protected in Sri Lanka, 
as is the Greater Mascarene Flying Fox (Pteropus niger (Kerr, 
1792)) on Réunion, Rodrigues Flying Fox (Pteropus rodricensis 
Dobson, 1878) in Mauritius, and Marianas Flying Fox (Pteropus 
mariannus Desmarest, 1822) on Guam (MICKLEBURGH et al., 
1992).  Fruit bats are not nationally protected in South Africa; 
though certain provinces in South Africa list certain bat species 
as protected or specially protected, depending on what level of 
utilisation is permitted for that species (hunting, selling, etc.).  
This is different for each province. Of relevance to the current 
study site is legislation related to the Eastern and southern 
Cape areas. The Ciskei Nature Conservation Act: Act 10 or 1987 
recognizes eight protected species of bats in the Eastern Cape, 
including E. crypturus and E. wahlbergi.

There are detailed pre-construction (SOWLER and 
STOFFBERG, 2014) and operational (ARONSON et al., 2014) 
bat monitoring guidelines in place in South Africa.  Most proposed 
and operational facilities are adhering to these, however, not 
all are.  I recommend that the South African Department of 
Environmental Affairs enforce compliance and that bat population 
monitoring projects at an ecoregion level are commissioned in 
South Africa and that, where needed, action plans are developed 
and implemented to avoid bat population declines.
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BALONA, J. 2016. New distribution records of the Short-eared Trident Bat, Cloeotis percivali Thomas, 1901 
(Chiroptera: Rhinonycteridae) in South Africa. African Bat Conservation News 41: 3–9. url: www.africanbats.
org/Documents/Papers/ABCN/Balona_2016.pdf.

Six new distribution records for the Short-eared trident bat, Cloeotis percivali, are presented for South Africa: two from Gauteng 
Province and four from Limpopo Province. The new data are noteworthy considering the general scarcity of the species in South 
Africa, and especially as the Gauteng records are the first published in about six decades. These locations are important roosts. 
They therefore rank as focal conservation targets for C. percivali, in addition to their high species richness. The status of other known 
C. percivali colonies is also updated, with additional comments on the roosting habits and sensitive temperament of this vulnerable 
species.

CORMAN, V. M., BALDWIN, H. J., TATENO, A. F., ZERBINATI, R. M., ANNAN, A., OWUSU, M., NKRUMAH, E. E., 
MAGANGA, G. D., OPPONG, S., ADU-SARKODIE, Y., VALLO, P., DA SILVA FILHO, L. V. R. F., LEROY, E. M., 
THIEL, V., VAN DER HOEK, L., POON, L. L. M., TSCHAPKA, M., DROSTEN, C. and DREXLER, J. F. 2015. 
Evidence for an ancestral association of human coronavirus 229E with bats. Journal of Virology 89(23): 
11858–11870. doi. 10.1128/JVI.01755-15.

We previously showed that close relatives of human coronavirus 229E (HCoV-229E) exist in African bats.  The small sample and 
limited genomic characterization shave prevented further analyses so far.  Here, we tested 2,087 fecal specimens from 11 bat species 
sampled in Ghana for HCoV-229E-related viruses by reverse transcription-PCR (RT-PCR).  Only hipposiderid bats tested positive.  
To compare the genetic diversity of bat viruses and HCoV-229E, we tested historical isolates and diagnostic specimens sampled 
globally over 10 years. Bat viruses were 5- and 6-fold more diversified than HCoV-229E in the RNA-dependent RNA polymerase 
(RdRp) and spike genes.  In phylogenetic analyses, HCoV-229E strains were monophyletic and not intermixed with animalviruses. 
Bat viruses formed three large clades in close and more distant sister relationships.  A recently described 229E-related alpacavirus 
occupied an intermediate phylogenetic position between bat and human viruses. According to taxonomic criteria, human, alpaca, 
and bat viruses form a single CoV species showing evidence for multiple recombination events.  HCoV-229E and the alpaca virus 
showed a major deletion in the spike S1 region compared to all bat viruses.  Analyses of four full genomes from 229E-related 
bat CoVs revealed an eighth open reading frame (ORF8) located at the genomic 3=end. ORF8 also existed in the 229E-related 
alpacavirus.  Reanalysis of HCoV-229E sequences showed a conserved transcription regulatory sequence preceding remnants of 
this ORF, suggesting its loss after acquisition of a 229E-related CoV by humans.  These data suggested an evolutionary origin of 
229E-related CoVs in hipposiderid bats, hypothetically with camelids as intermediate hosts preceding the establishment of HCoV-
229E. 
IMPORTANCE: The ancestral origins of major human coronaviruses (HCoVs) likely involve bat hosts.  Here, we provide conclusive 
genetic evidence for an evolutionary origin of the common cold virus HCoV-229E in hipposiderid bats by analyzing a large sample of 
African bats and characterizing several bat viruses on a full-genome level.  Our evolutionary analyses show that animal and human 
viruses are genetically closely related, can exchange genetic material, and form a single viral species.  We show that the putative 
host switches leading to the formation of HCoV-229E were accompanied by major genomic changes, including deletions in the viral 
spike glycoprotein gene and loss of an open reading frame.  We reanalyze a previously described genetically related alpacavirus 
and discuss the role of camelids as potential intermediate hosts between bat and human viruses.  The evolutionary history of HCoV-
229E likely shares important characteristics with that of the recently emerged highly pathogenic Middle East respiratory syndrome 
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(MERS) coronavirus.

DANILOVICH, S., KRISHNAN, A., LEE, W.-J., BORRISOV, I., EITAN, O., KOSA, G., MOSS, C. F. and YOVEL, Y. 
2015. Bats regulate biosonar based on the availability of visual information. Current Biology 25(23): 
R1124–R1125. doi: 10.1016/j.cub.2015.11.003.

The study of inter-sensory integration has focused largely on how different sensory modalities are weighted and combined in 
perception . However, the extent to which information acquired through one sensory modality is modulated by another is yet unknown. 
We studied this problem in the Egyptian fruit bat (Rousettus aegyptiacus), an animal equipped with two modalities supporting high 
resolution distal sensing: biosonar and vision. Egyptian fruit bats emit ultra-short, broad-band lingual echolocation clicks that enable 
accurate spatial orientation and landing. They also rely heavily on vision, exhibiting high absolute sensitivity. Here, we examine 
how visual information, regulated by altering ambient light level, influences biosonar sampling by Egyptian fruit bats. We tracked 
bats in the field and demonstrated that they routinely echolocate outdoors under a wide range of light levels. In the laboratory, 
under biologically relevant light levels, bats increased both echolocation click rate and intensity at lower light levels, where visual 
information was limited. These findings demonstrate how sensory information from one modality (vision) may influence sensory 
sampling of another (biosonar). Additionally, the bats adjusted biosonar sampling in a task-dependent manner, increasing click rate 
prior to landing. They did not cease echolocating under light conditions, which leads us to hypothesize that Egyptian fruit bats use 
echolocation to complement vision for accurate estimation of distance.

DECHER, J., HOFFMANN, A., SCHAER, J., NORRIS, R. W., KADJO, B., ASTRIN, J., MONADJEM, A. and 
HUTTERER, R. 2015. Bat diversity in the Simandou Mountain range of Guinea, with the description of a 
new white-winged vespertilionid. Acta Chiropterologica 17(2): 255–282. doi. 10.3161/15081109ACC2015.
17.2.003.

Tropical West Africa has a high diversity of bats, which are relatively poorly studied. In this baseline biodiversity assessment of 
bats in the Simandou Mountain Range of southeastern Guinea (Guinea Forestière), 312 individual bats belonging to 26 species 
were captured, four of which represent new species records for the country. Combined with the results of a previous survey, 35 bat 
species have been recorded at Simandou to date, including a new species (Neoromicia sp. nov.), which we describe here, and an 
additional species potentially new to science. A neotype for Neoromicia tenuipinnis is designated. We present an annotated checklist 
of the bats at Simandou and neighbouring sites, including some pertinent field notes on their habitat requirements and conservation 
status. Furthermore, we discuss the estimated maximum species richness and show that Simandou supports one of the most 
diverse bat communities in tropical Africa. Finally, we outline conservation concerns with respect to bats in the face of the iron ore 
extraction activities at Simandou.

DIETRICH, M., MÜHLDORFER, K., TORTOSA, P. and MARKOTTER, W. 2015a. Leptospira and bats: Story of an 
emerging friendship. PLoS Pathogens 11(11): e1005176. doi. 10.1371/journal.ppat.1005176.

A growing number of recent studies have highlighted bats as a reservoir for Leptospira bacteria, pointing out the potential role of bats 
in the epidemiology of the most widespread zoonotic disease in the world. Because leptospirosis is a largely neglected disease, a 
number of unanswered questions remain about the ecology and evolution of Leptospira, especially those associated with bats. Here 
we summarize what has been recently learned about this emerging but enigmatic host–pathogen association. We show how this 
system can provide exciting new opportunities to obtain insights into the evolutionary ecology of bat-borne pathogens and propose 
future directions to disentangle the role of bats in human leptospirosis.

DIETRICH, M., WILKINSON, D. A., BENLALI, A., LAGADEC, E., RAMASINDRAZANA, B., DELLAGI, K. and 
TORTOSA, P. 2015b. Leptospira and paramyxovirus infection dynamics in a bat maternity enlightens 
pathogen maintenance in wildlife. Environmental Microbiology 17(11): 4280–4289. doi. 10.1111/1462-
2920.12766.

Bats are reservoirs for several zoonotic pathogens of medical importance; however, infection dynamics of pathogens in wild bat 
populations remain poorly understood. Here, we examine the influence of host crowding and population age structure on pathogen 
transmission and diversity in bat populations. Focusing on two pathogen taxa of medical importance, Leptospira bacteria and 
paramyxoviruses, we monitored host population and pathogen shedding dynamics within a maternity colony of the tropical bat 
species Mormopterus francoismoutoui, endemic to Réunion Island. Our data reveal astonishingly similar infection dynamics for 
Leptospira and paramyxoviruses, with infection peaks during late pregnancy and 2 months after the initial birth pulse. Furthermore, 
although co-infection occurs frequently during the peaks of transmission, the patterns do not suggest any interaction between the 
two pathogens. Partial sequencing reveals a unique bat-specific Leptospira strain contrasting with the co-circulation of four separate 
paramyxovirus lineages along the whole breeding period. Patterns of infection highlight the importance of host crowding in pathogen 
transmission and suggest that most bats developed immune response and stop excreting pathogens. Our results support that bat 
maternity colonies may represent hot spots of transmission for bacterial and viral infectious agents, and highlight how seasonality 
can be an important determinant of host–parasite interactions and disease emergence.

DREXLER, J. F., CORMAN, V. M., LUKASHEV, A. N., VAN DEN BRAND, J. M. A., GMYL, A. P., BRÜNINK, S., 
RASCHE, A., SEGGEWIβ , N., FENG, H., LEIJTEN, L. M., VALLO, P., KUIKEN, T., DOTZAUER, A., ULRICH, 
R. G., LEMON, S. M., DROSTEN, C. and HEPATOVIRUS ECOLOGY CONSORTIUM. 2015. Evolutionary 
origins of hepatitis A virus in small mammals. Proceedings of the National Academy of Sciences 112(49): 
15190–15195. doi. 10.1073/pnas.1516992112.

Hepatitis A virus (HAV) is an ancient and ubiquitous human pathogen recovered previously only from primates. The sole species of 
the genus Hepatovirus, existing in both enveloped and nonenveloped forms, and with a capsid structure intermediate between that 
of insect viruses and mammalian picornaviruses, HAV is enigmatic in its origins. We conducted a targeted search for hepatoviruses 
in 15,987 specimens collected from 209 small mammal species globally and discovered highly diversified viruses in bats, rodents, 
hedge- hogs, and shrews, which by pairwise sequence distance comprise 13 novel Hepatovirus species. Near-complete genomes 
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from nine of these species show conservation of unique hepatovirus features, including predicted internal ribosome entry site 
structure, a truncated VP4 capsid protein lacking N-terminal myristoylation, a carboxyl-terminal pX extension of VP1, VP2 late 
domains involved in membrane envelopment, and a cis-acting replication element within the 3Dpol sequence. Antibodies in some 
bat sera immunoprecipitated and neutralized human HAV, suggesting conservation of critical antigenic determinants. Limited 
phylogenetic cosegregation among hepatoviruses and their hosts and recombination patterns are indicative of major hepatovirus 
host shifts in the past. Ancestral state reconstructions suggest a Hepatovirus origin in small insectivorous mammals and a rodent 
origin of human HAV. Patterns of infection in small mammals mimicked those of human HAV in hepatotropism, fecal shedding, 
acute nature, and extinction of the virus in a closed host population. The evolutionary conservation of hepatovirus structure and 
pathogenesis provide novel insight into the origins of HAV and highlight the utility of analyzing animal reservoirs for risk assessment 
of emerging viruses.

GEVA-SAGIV, M., LAS, L., YOVEL, Y. and ULANOVSKY, N. 2015. Spatial cognition in bats and rats: from sensory 
acquisition to multiscale maps and navigation. Nature Reviews Neuroscience 16(2): 94–108. doi. 10.1038/
nrn3888.

Spatial orientation and navigation rely on the acquisition of several types of sensory information. This information is then transformed 
into a neural code for space in the hippocampal formation through the activity of place cells, grid cells and head-direction cells. 
These spatial representations, in turn, are thought to guide long-range navigation. But how the representations encoded by these 
different cell types are integrated in the brain to form a neural ‘map and compass’ is largely unknown. Here, we discuss this problem 
in the context of spatial navigation by bats and rats. We review the experimental findings and theoretical models that provide insight 
into the mechanisms that link sensory systems to spatial representations and to large-scale natural navigation.

EL HIBRAHIMI, S. and RGUIBI IDRISSI, H. 2015. Nouveau bilan de connaissances des chauves-souris au 
Maroc [New knowledge stock of Bats in Morocco]. Revue scientifi que Bourgogne-Nature 21/22-2015: 
357–366.

KEARNEY, T. C., KEITH, M. and SEAMARK, E. C. J. 2016. New records of bat species using Gatkop Cave in the 
maternal season. Mammalia. doi. 10.1515/mammalia-2015-0043.

Eight bat species were recorded at Gatkop Cave, in the northern part of South Africa in December 2011 (Cloeotis percivali, 
Hipposideros caffer, Myotis tricolor, Miniopterus natalensis, Nycteris thebaica, Rhinolophus blasii, Rhinolophus smithersi, and 
Rhinolophus simulator). With the exception of M. natalensis, R. simulator and Myo. tricolor, the other five species were recorded for 
the first time at Gatkop Cave during this time of the year, when thousands of M. natalensis use the cave as a maternity and nursery 
roost. Previously it was suggested the large numbers of M. natalensis using Gatkop Cave during the maternal period excluded other 
bat species. The reason for this recorded change in species roost composition at Gatkop Cave during the maternal period in relation 
to previous records made from the late 1960s and the mid 1980s is not clear, two possible reasons are the loss of other roosts, or 
these species were previously present but were not captured as a result of the particular methods used.

MIKULA, P., MORELLI, F., LUČAN, R. K., JONES, D. N. and TRYJANOWSKI, P. 2016. Bats as prey of diurnal 
birds: a global perspective. Mammal Review. doi. 10.1111/mam.12060.

1. Predation is an important selective pressure that can influence prey species in numerous ways. Predator–prey relationships 
are, however, poorly understood in taxa not typically associated with these interactions; this is especially the case when bats 
(Chiroptera) are the prey. 2. The main aim here is to review and synthesise global information on the predation of bats by birds 
of prey (Accipitriformes and Falconiformes) and other diurnal bird groups. 3. We compiled data on incidences of predation of bats 
by diurnal birds, through an extensive multilingual study of bibliographic and Internet-based sources. Scientific papers were found 
mainly via the Thomson Reuters (Web of Science and Zoological Record) and Scopus databases, Google Scholar, and Google 
Books. Additional data were found through Internet searches of trip reports, images and videos carried by Google, Google Images, 
Flickr, and YouTube. 4. In total, more than 1500 cases of bats being attacked by diurnal predatory birds were obtained. Reports were 
documented from every continent (except Antarctica) and from 109 countries, and were thus distributed globally between 70°N and 
43°S. Overall, we found evidence for predation of bats by 143 species of diurnal raptors (Accipitriformes 107 spp. and Falconiformes 
36 spp.) and by 94 non-raptor bird species from 28 families. At least 124 and 50 bat species were taken as prey by raptors and by 
other diurnal bird species, respectively. 5. Attacks on bats by diurnal raptors were found to be distributed globally and were present 
in the majority of extant raptor lineages. Attacks on bats by other diurnal birds were also occasionally recorded. Furthermore, the 
majority of extant bat families featured as prey. These results strongly suggest that predation by birds may act as a major factor 
affecting the scarcity of daytime activity in bats and as a driver in the evolution of bat nocturnality.

MUTUMI, G. L., JACOBS, D. S. and WINKER, H. 2016. Sensory drive mediated by climatic gradients partially 
explains divergence in acoustic signals in two horseshoe bat species, Rhinolophus swinnyi and 
Rhinolophus simulator. PLoS ONE 11(1): e0148053. doi. 10.1371/journal.pone.0148053.

Geographic variation can be an indicator of still poorly understood evolutionary processes such as adaptation and drift. Sensory 
systems used in communication play a key role in mate choice and species recognition. Habitat-mediated (i.e. adaptive) differences 
in communication signals may therefore lead to diversification.  We investigated geographic variation in echolocation calls of African 
horseshoe bats, Rhinolophus simulator and R. swinnyi in the context of two adaptive hypotheses: 1) James’ Rule and 2) the Sensory 
Drive Hypothesis. According to James’ Rule body-size should vary in response to relative humidity and temperature so that divergence 
in call frequency may therefore be the result of climate-mediated variation in body size because of the correlation between body 
size and call frequency. The Sensory Drive Hypothesis proposes that call frequency is a response to climate-induced differences in 
atmospheric attenuation and predicts that increases in atmospheric attenuation selects for calls of lower frequency. We measured 
the morphology and resting call frequency (RF) of 111 R. simulator and 126 R. swinnyi individuals across their distributional range 
to test the above hypotheses.  Contrary to the prediction of James’ Rule, divergence in body size could not explain the variation in 
RF. Instead, acoustic divergence in RF was best predicted by latitude, geography and climate-induced differences in atmospheric 
attenuation, as predicted by the Sensory Drive Hypothesis. Although variation in RF was strongly influenced by temperature and 
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humidity, other climatic variables (associated with latitude and altitude) as well as drift (as suggested by a positive correlation 
between call variation and geographic distance, especially in R. simulator) may also play an important role.

NAIDOO, T., GOODMAN, S. M., SCHOEMAN, M. C., TAYLOR, P. J. and LAMB, J. M. 2016. Partial support for the 
classical ring species hypothesis in the Chaerephon pumilus species complex (Chiroptera: Molossidae) 
from southeastern Africa and western Indian Ocean islands. Mammalia. doi. 10.1515/mammalia-2015-0062.

We examined phylogenetic and phylogeographic relationships (cyt b, control region, Rag2) among members of the Chaerephon 
pumilus species complex from islands in the western Indian Ocean, and eastern and southeastern Africa. The sampling also includes 
material from the topotype of C. naivashae, holotypes of C. elphicki and C. langi, and syntypes of C. limbatus, all considered junior 
synonyms of C. pumilus. We found that the nominate C. pumilus sensu stricto (s.s.) from Massawa, Eritrea, is specifically distinct from 
the following taxa/samples, all of which form part of the C. pumilus species complex defined by Goodman et al. (2010): C. pumilus 
from south-eastern Africa, the syntype of C. limbatus, the holotypes of C. elphicki and C. langi, and the topotype of C. naivashae. 
The conclusions relating to the type material are based on only 57 informative sites present within the 206 nucleotides of cytochrome 
b sequence obtainable. Chaerephon pumilus s.s. (Eritrea and Yemen) diverged from the other members of the C. pumilus species 
complex about 6.24 million years ago (MYA); Chaerephon atsinanana diverged approximately 5.01 MYA from a well-supported but 
unresolved clade comprising subclades, which appear to have arisen between 0.88 and 2.39 MYA and include: C. pusillus (Comoros 
and Aldabra); C. leucogaster (western  Madagascar, Pemba, Zanzibar, Comoros); C. pumilus s.l. (southeastern Africa); and C. 
pumilus s.l. (Tanzania). There is evidence of introgression of both C. pusillus and C. pumilus s.l. (southeastern Africa) mitochondrial 
control region haplotypes into C. leucogaster. Clade B1 (network 7) of the C. pumilus species complex has several attributes of a 
ring species, but appears to differ from this model in several aspects. We propose that a source population on mainland Africa may 
have migrated in two directions across the Mozambique Channel, a potential barrier to gene flow, differentiating into C. pusillus on 
the Comoros and into C. leucogaster on Madagascar. Chaerephon leucogaster may then have migrated to the Comoros, where 
it occurs in sympatry with C. pusillus, completing the ring. In support of the hypothesis, there is evidence of isolation by distance 
around the ring, although there is also a relatively high degree of genetic structure and limited gene flow. It appears that the island-
based component species may have differentiated in allopatry, with some gene flow by over water dispersal, whereas the African 
mainland species may have differentiated through isolation by distance.

NAUMANN, R. K., RAY, S., PROKOP, S., LAS, L., HEPPNER, F. L. and BRECHT, M. 2015. Conserved size and 
periodicity of pyramidal patches in layer 2 of medial/caudal entorhinal cortex. Journal of Comparative 
Neurology 524(4): 783–806. doi. 10.1002/cne.23865.

To understand the structural basis of grid cell activity, we compare medial entorhinal cortex architecture in layer 2 across five 
mammalian species (Etruscan shrews, mice, rats, Egyptian fruit bats, and humans), bridging ~100 million years of evolutionary 
diversity. Principal neurons in layer 2 are divided into two distinct cell types, pyramidal and stellate, based on morphology, 
immunoreactivity, and functional properties. We confirm the existence of patches of calbindin-positive pyramidal cells across these 
species, arranged periodically according to analyses techniques like spatial autocorrelation, grid scores, and modifiable areal unit 
analysis. In rodents, which show sustained theta oscillations in entorhinal cortex, cholinergic innervation targeted calbindin patches. 
In bats and humans, which only show intermittent entorhinal theta activity, cholinergic innervation avoided calbindin patches. The 
organization of calbindin-negative and calbindin-positive cells showed marked differences in entorhinal subregions of the human 
brain. Layer 2 of the rodent medial and the human caudal entorhinal cortex were structurally similar in that in both species patches 
of calbindin-positive pyramidal cells were superimposed on scattered stellate cells. The number of calbindin-positive neurons in 
a patch increased from ~80 in Etrus- can shrews to ~800 in humans, only an ~10-fold over a 20,000-fold difference in brain size. 
The relatively constant size of calbindin patches differs from cortical modules such as barrels, which scale with brain size. Thus, 
selective pressure appears to conserve the distribution of stellate and pyramidal cells, periodic arrangement of calbindin patches, 
and relatively constant neuron number in calbindin patches in medial/caudal entorhinal cortex.

NG, M., NDUNGO, E., KACZMAREK, M. E., HERBERT, A. S., BINGER, T., KUEHNE, A. I., JANGRA, R. K., 
HAWKINS, J. A., GIFFORD, R. J., BISWAS, R., DEMOGINES, A., JAMES, R. M., YU, M., BRUMMELKAMP, T. 
R., DROSTEN, C., WANG, L.-F., KUHN, J. H., MULLER, M. A., DYE, J. M., SAWYER, S. L. and CHANDRAN, 
K. 2015. Filovirus receptor NPC1 contributes to species-specific patterns of ebolavirus susceptibility in 
bats. eLife 4: e11785. doi. 10.7554/eLife.11785.001.

Biological factors that influence the host range and spillover of Ebola virus (EBOV) and other filoviruses remain enigmatic. While 
filoviruses infect diverse mammalian cell lines, we report that cells from African straw-colored fruit bats (Eidolon helvum) are refractory 
to EBOV infection. This could be explained by a single amino acid change in the filovirus receptor, NPC1, which greatly reduces 
the affinity of EBOV-NPC1 interaction. We found signatures of positive selection in bat NPC1 concentrated at the virus-receptor 
interface, with the strongest signal at the same residue that controls EBOV infection in Eidolon helvum cells. Our work identifies 
NPC1 as a genetic determinant of filovirus susceptibility in bats, and suggests that some NPC1 variations reflect host adaptations 
to reduce filovirus replication and virulence. A single viral mutation afforded escape from receptor control, revealing a pathway for 
compensatory viral evolution and a potential avenue for expansion of filovirus host range in nature.

O’SHEA, T. J., CRYAN, P. M., HAYMAN, D. T. S., PLOWRIGHT, R. K. and STREICKER, D. G. 2016. Multiple 
mortality events in bats: a global review. Mammal Review. doi. 10.1111/mam.12064.

1. Despite conservation concerns for many species of bats, factors causing mortality in bats have not been reviewed since 1970. 
Here, we review and qualitatively describe trends in the occurrence and apparent causes of multiple mortality events (MMEs) in 
bats around the world. 2. We compiled a database of MMEs, defined as cases in which ≥ 10 dead bats were counted or estimated 
at a specific location within a maximum timescale of a year, and more typically within a few days or a season. We tabulated 1180 
MMEs within nine categories. 3. Prior to 2000, intentional killing by humans caused the greatest proportion of MMEs in bats. In North 
America and Europe, people typically killed bats because they were perceived as nuisances. Intentional killing occurred in South 
America for vampire bat control, in Asia and Australia for fruit depredation control, and in Africa and Asia for human food. Biotic 
factors, accidents, and natural abiotic factors were also important historically. Chemical contaminants were confirmed causes of 
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MMEs in North America, Europe, and in islands.  Viral and bacterial diseases ranked low as causes of MMEs in bats. 4. Two factors 
led to a major shift in causes of MMEs in bats at around 2000: the global increase of industrial wind-power facilities and the outbreak 
of white-nose syndrome in North America. Collisions with wind turbines and white-nose syndrome are now the leading causes of 
reported MMEs in bats. 5. Collectively, over half of all reported MMEs were of anthropogenic origin. The documented occurrence of 
MMEs in bats due to abiotic factors such as intense storms, flooding, heat waves, and drought is likely to increase in the future with 
climate change. Coupled with the chronic threats of roosting and foraging habitat loss, increasing mortality through MMEs is unlikely 
to be compensated for, given the need for high survival in the dynamics of bat populations.

PAWESKA, J. T., STORM, N., GROBBELAAR, A. A., MARKOTTER, W., KEMP, A. and JANSEN VAN VUREN, P. 
2016. Experimental inoculation of Egyptian Fruit Bats (Rousettus aegyptiacus) with Ebola virus. Viruses 
8(2): 29. doi. 10.3390/v8020029.

Colonized Egyptian fruit bats (Rousettus aegyptiacus), originating in South Africa, were inoculated subcutaneously with Ebola virus 
(EBOV). No overt signs of morbidity, mortality, or gross lesions were noted. Bats seroconverted by Day 10–16 post inoculation (p.i.), 
with the highest mean anti-EBOV IgG level on Day 28 p.i. EBOV RNA was detected in blood from one bat. In 16 other tissues tested, 
viral RNA distribution was limited and at very low levels. No seroconversion could be demonstrated in any of the control bats up to 28 
days after in-contact exposure to subcutaneously-inoculated bats. The control bats were subsequently inoculated intraperitoneally, 
and intramuscularly with the same dose of EBOV. No mortality, morbidity or gross pathology was observed in these bats. Kinetics 
of immune response was similar to that in subcutaneously-inoculated bats. Viral RNA was more widely disseminated to multiple 
tissues and detectable in a higher proportion of individuals, but consistently at very low levels. Irrespective of the route of inoculation, 
no virus was isolated from tissues which tested positive for EBOV RNA. Viral RNA was not detected in oral, nasal, ocular, vaginal, 
penile and rectal swabs from any of the experimental groups.

RAMASINDRAZANA, B., DELLAGI, K., LAGADEC, E., RANDRIANARIVELOJOSIA, M., GOODMAN, S. M. and 
TORTOSA, P. 2016. Diversity, host specialization, and geographic structure of Filarial nematodes infecting 
malagasy bats. PLoS ONE 11(1): e0145709. doi. 10.1371/journal.pone.0145709.

We investigated filarial infection in Malagasy bats to gain insights into the diversity of these parasites and explore the factors shaping 
their distribution. Samples were obtained from 947 individual bats collected from 52 sites on Madagascar and representing 31 of 
the 44 species currently recognized on the island. Samples were screened for the presence of micro- and macro-parasites through 
both molecular and morphological approaches. Phylogenetic analyses showed that filarial diversity in Malagasy bats formed three 
main groups, the most common represented by Litomosa spp. infecting Miniopterus spp. (Miniopteridae); a second group infecting 
Pipistrellus cf. hesperidus (Vespertilionidae) embedded within the Litomosoides cluster, which is recognized herein for the first 
time from Madagascar; and a third group composed of lineages with no clear genetic relationship to both previously described 
filarial nematodes and found in M. griveaudi, Myotis goudoti, Neoromicia matroka (Vespertilionidae), Otomops madagascariensis 
(Molossidae), and Paratriaenops furculus (Hipposideridae). We further analyzed the infection rates and distribution pattern of 
Litomosa spp., which was the most diverse and prevalent filarial taxon in our sample. Filarial infection was disproportionally more 
common in males than females in Miniopterus spp., which might be explained by some aspect of roosting behavior of these cave-
dwelling bats. We also found marked geographic structure in the three Litomosa clades, mainly linked to bioclimatic conditions 
rather than host-parasite associations. While this study demonstrates distinct patterns of filarial nematode infection in Malagasy 
bats and highlights potential drivers of associated geographic distributions, future work should focus on their alpha taxonomy and 
characterize arthropod vectors.

SHEHATA, M. M., CHU, D. K. W., GOMAA, M. R., ABISAID, M., EL SHESHENY, R., KANDEIL, A., BAGATO, O., 
CHAN, S. M. S., BARBOUR, E. K., SHAIB, H. S., MCKENZIE, P. P., WEBBY, R. J., ALI, M. A., PEIRIS, M. 
and KAYALI, G. 2016. Surveillance for Coronaviruses in bats, Lebanon and Egypt, 2013-2015. Emerging 
Infectious Diseases 22(1): 148–150. doi. 10.3201/eid2201.151397.

SMARSH, G. C. and SMOTHERMAN, M. 2015. Intra- and interspecific variability of echolocation pulse acoustics 
in the African megadermatid bats. Acta Chiropterologica 17(2): 429–443. doi. 10.3161/15081109ACC2015
.17.2.019.

The yellow-winged bat, Lavia frons, and the heart-nosed bat, Cardioderma cor, are sympatric species of the family Megadermatidae 
resident to East Africa. Cardioderma cor roost in groups and disperse to individual foraging areas at night, whereas L. frons roost 
in male-female pairs in Acacia trees within a foraging territory. Nightly foraging areas overlap across species, and thus interspecific 
differences in echolocation may reflect niche differences crucial for coexistence. Here we compare differences in echolocation from 
hand-released C. cor and L. frons, and L. frons individuals recorded during fly-bys. Furthermore, megadermatids display a host of 
social behaviors, including territoriality and singing, and thus intraspecific differences in echolocation may be important for facilitating 
behavior in this family but has not yet been assessed. We report the patterns of variability of echolocation by sex, body size, and 
individual of C. cor. We measured 354 pulses from 17 C. cor individuals and 35 pulses from four L. frons individuals in Tanzania. 
Up to four harmonics were observed in both C. cor and L. frons, with the second and third harmonics emphasized and the first 
suppressed. Cardioderma cor is a surface gleaner while L. frons is an aerial-hawker, and clear differences in frequency metrics (Fmin, 
Fmax, Fpeak) and duration reflect this. We measured 17 variables including temporal, frequency, and shape metrics for intraspecific 
C. cor pulse analyses. A MANOVA testing individuality on five principle components was significant, but performed poorly in a 
discriminant analysis. Body mass and forearm length did not correlate with any pulse metrics. Males had significantly lower Fmin 
and frequency contour parameters than females, although males were slightly smaller than females. These results suggest that L. 
frons and C. cor have clear interspecific differences in pulse acoustics that align with guild differences, and may serve heterospecific 
discrimination, while some intraspecific difference in C. cor, particularly by sex, are suggestive of other factors beyond navigation 
that influence pulse variability.

http://dx.doi.org/10.3390/v8020029
http://dx.doi.org/10.1371/ journal.pone.0145709
http://dx.doi.org/10.3201/eid2201.151397
http://dx.doi.org/10.3161/15081109ACC2015.17.2.019
http://dx.doi.org/10.3161/15081109ACC2015.17.2.019
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VAN CAKENBERGHE, V. and SEAMARK, E. C. J. 2016. Recent changes in African Bat Taxonomy (2015 – 
2016). Part I. African Bat Conservation News 41. 3. url: www.africanbats.org/Documents/Papers/ABCN/Van_
Cakenberghe_and_Seamark_2016.pdf.

WILKINSON, D. A., DURON, O., CORDONIN, C., GOMARD, Y., RAMASINDRAZANA, B., MAVINGUI, P., GOODMAN, 
S. M. and TORTOSA, P. 2016. The bacteriome of bat flies (Nycteribiidae) from the Malagasy region: a 
community shaped by host ecology, bacterial transmission mode, and host-vector specificity. Applied 
and Environmental Microbiology: AEM–03505. doi. 10.1128/AEM.03505-15.

 The Nycteribiidae are obligate blood-sucking Diptera (Hippoboscoidea) parasitizing bats.  Depending on species, these wingless 
flies exhibit either high specialism or generalism towards their hosts, which may in tum have important consequences in terms of their 
associated microbial community structure. Bats have been hypothesized to be reservoirs of numerous infectious agents, some of 
which have recently emerged in human populations. Thus, bat flies may be important in the epidemiology and transmission of some 
of these bat-borne infectious diseases, acting either directly as arthropod vectors or indirectly by shaping pathogen communities 
among bats populations. In addition, bat flies commonly have associations with heritable bacterial endosymbionts that inhabit insect 
cells and depend on maternal transmission, through egg cytoplasm, to ensure their transmission. Some of these heritable bacteria 
are likely obligate mutualists required to support bat fly development but others are facultative symbionts with unknown effects. 
Here, we present bacterial community profiles obtained from seven bat fly species, representing five genera, parasitizing bats from 
the Malagasy region. The observed bacterial diversity includes Rickettsia, Wolbachia, several Anrenophonus-like-organisms, as 
well as other members of the Enterobacteriales, and a widespread association of Bartonella bacteria from bat flies of all five genera. 
Using the well described host specificity of these flies and data on community structure from selected bacterial taxa with either 
vertical or horizontal transmission, we show that host/vector specificity and transmission mode are both important drivers of bacterial 
community structure.
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17th internatiOnal bat research cOnference
To be held in: Durban, South Africa, 31 July - 5 August 2016. 
Further information: http//ibrc2016.co.za.

Call for contributions
African Bat Conservation News is divided into two main parts: peer reviewed and non peer reviewed articles.
The non peer reviewed part is further subdivided into a two sections:

Research and Conservation - which aims to promote projects, organizations and individuals working on bat related research, 
conservation and/or education within Africa and its surrounding islands.  Updates on projects and activities are also encouraged.
Observations, Discussions and Updates - This section is used to inform and allow readers to comment on various issues of a 
thematic nature. It is also used to capture information (e.g. Observations) which may not have enough information to make the 
scientific contribution section (these observations will be moderated by the editorial board).
The scientific contribution part of African Bat Conservation News is peer reviewed and publishes brief notes concerning the 
biology of bats, new geographical distributions (preferably at least 100 km from the nearest previously published record), sparsely 
annotated species lists resulting from local surveys, roost counts, and echolocation of bat species occurring on the African 
continent and adjacent regions, including the Arabian peninsula, Madagascar, and other surrounding islands in the Indian and 
Atlantic oceans and those islands just off Africa within the Mediterranean and Red Seas.
Two additional sections are also included in the newsletter - Recent literature - this includes abstracts from recent conferences 
and recently published works.  If you are involved in a conference or have published a paper and wish to have it included in this 
section please send a copy of the PDF of the paper to the Editor or Scientific Editor.
Notice Board - includes information on future planned conferences, workshops or training opportunities.  If you are an organizer 
of such an event and wish it to be promoted in ABCN then please send the information to the Editor.
African Bat Conservation News Project Cycle
Issues will be published Quarterly (January, April, July, October).
Deadlines for scientific contributions (1 November, 1 February, 1 May, 1 August).
Deadlines for non-scientific contributions (1 December, 1 March, 1 June, 1 September).
Non scientific contributions should be sent to the Editor while scientific contributions should be sent to the Scientific Editor.
Download notes to authors from www.africanbats.org.

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