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Research and Conservation Activities
David L. Harrison 1st October 1926 – 19th 

March 2015
BY: F. P. D “WOODY” COTTERILL

This is a tribute to Dr 
David L. Harrison who 
passed away peacefully 
last month. I have drawn 
together some of my own 
fond recollections of a 
great scientist and dear 
friend. A fitting obituary 
was published in The Daily 
Telegraph 9th April 2015 
written by Director of the 
Harrison Institute, Dr. Paul 
Bates.

The winter rime crunched 
under the well-worn soles 

of my elephant skin boots, as I left Sevenoaks rail station on 
the short stroll along the pavement to the Harrison Institute at 
Bowerwood House. Each visit was always one to eagerly plan 
for – indeed a highlight to meet old friends and examine superb 
museum specimens. On this, my most recent visit to Sevenoaks 
on a chilly winter’s morning, I encountered David well wrapped 
up against the elements in rubber boots and polar-rated 
waterproofs; he bent intently over a sieve, screening Eocene 
gravels for microfossils. Not for the first time, I marvelled at 
such tenacity and dedication in his passion – for exploring the 
natural world - in a scientist now firmly into his eighties. Over the 
preceding two decades, again and again, his discoveries of tiny 
tooth of dormouse, bat or shrew would be proudly displayed and 
prepared and published on for prosperity.

David Harrison was fortunate to live in an era when the 
passionate zoological collector was free to pack among his 
collecting gear for the tropics at least a .410 double shotgun 
with a selection of Eley shells differing in shot size. Indeed, a 
bigger bore is often favoured as it makes sound sense for longer 
shots at specimens. In my tours in rural Zimbabwe, I carried 
a similar piece but relied on a Belgian “poacher’s model” fully 
folding .410 that fitted snugly and discreetly (nearly) into one’s 
backpack but could be deployed swiftly to target. On trips into 
areas where weapons were perceived to be less of a threat, 
we collectors on museum expeditions invariably reached for a 
12 bore with No 11 shot. This bigger round gives one all the 
more reach, especially with one twelfth of an ounce of lead No 
11 shot out of a 3” shell. Nevertheless, one had to be careful 
where and when one squeezed the trigger. In our discussions 
of the natural history of molossid bats - high up among several 
shared favourites - David recalled taking high flying molossid 
bats with his shotgun. In convergent evolution, albeit nocturnal, 
these bats are the swifts and swallows in niches chiropteran. 
They fly fast and high. No mean feat with a scattergun, especially 
when they twist and turn in the light of the torch at speed! And 
this was in the decades before Maglites and the superb LED 
power-torches of today. The moral here is that the standards of 
biological exploration set by the ilk of David Harrison set clear 
criteria for quality and excellence in reporting. It is embodied in 
the adage that “What’s Hit is History; What’s Missed in Mystery”, 
whether one is sampling with bucket, net or shotgun. There is 
no substitute for this strategy, especially in the Anthropocene, 
as biodiversity vanishes forever across transformed landscapes. 
David’s standards certainly guided my own deeper explorations 
into the roles of specimens in maintaining the foundations of 
scientific knowledge. And they have come to catalyse a couple 
of recent publications seeking to refine the epistemology of 
natural history as the core life science.

David influenced many scientists’ careers in profound 

respects. After many years of reading his works, I was privileged 
to have first met him in June 1990. There are several of us 
who recall the trips to Sevenoaks with a deep nostalgia. I 
fondly recall his vivid anecdotes of past characters in biology - 
names like Frank Ansell, Phillip Clancey, Reay Smithers, and 
Richard Meinertzhagen featured prominently. There was the one 
timeless story he recounted of his (David’s) near-death skirmish 
with histoplasmosis. He contracted a severe dose in Oman 
after crawling after bats into a cave, where the fungus was 
conspicuous on the guano. The penalty was some time collapsed, 
lapsing in and out of consciousness in a RAF hospital in the Gulf. 
I will never forget listening to his survival story over a fine lunch 
at Bowerwood House. We sat down to set places. The menu 
was fresh peas and superb Kent trout that had risen to David’s 
flies cast on a local chalk stream. His gory story proceeded. The 
story triumphed in the unforgettable statement “Well for a couple 
of days they really thought I was a goner, as I was in a rather 
bad way! I was passing in and out of consciousness...The end 
sure looked imminent, when I coughed up a big lump of greenish 
gangrenous lung the size of an old English penny!” At this, one 
of our lunch companions pushed back her chair, and shouted 
“Harrison! this is the utter pits, and over lunch, really!” Toward 
ends that might be imagined, she then left the dining room. In all 
its impacts, this finale was the catalyst of great merriment and 
enjoyed by all present, including those once they had recovered 
from the vivid recount!

Learning of my Zimbabwe provenance and focus, on our 
very first conversation David asked “Now, did you know my 
great, dear friend Reay Smithers?” My answer in the affirmative 
launched the beginning of enjoyable sharing of common ground 
and subjects. Somehow, amidst all the conversing, one fitted 
in the actual work on the collection. On warm summer days, 
fine tea would be served outside in the sunshine, before we all 
trooped back to the internal treasures housed in the HZM.

Among David’s first papers was a publication in 1959 devoted 
entirely to the bats of south-central Africa. “Report on the bats 
(Chiroptera) in the collection of the National Museum of Southern 
Rhodesia, Bulawayo” this reported several notable new 
discoveries; not least new species for the territory and the author 
engaged and tackled taxonomic problems in a forthright style. 
Many of these specimens had been collected by the Rhodesia 
Schools Exploration Society; alongside important material from 
Sentinel Ranch, Limpopo they included the first specimens 
of Nycteris grandis from the Chewore-Zambezi confluence. 
Years later, Dolph Sasseen and Steve Edwards (then National 
Parks at Mana Pools and Selous Scouts) would collect the first 
prey remains showing this species to be carnivorous. And the 
dedicated research by Brock Fenton and his colleagues really 
put N. grandis on the global map of mammalogy in so many 
respects. I have been privy to some of the Smithers-Harrison 
correspondence from this time, which revealed many more 
important discoveries and taxonomic clarifications. Much of this 
was published in Arnoldia - the official journal of the Bulawayo 
Museum. There are many more of us privileged to work on the 
challenges of African bat diversity; and our researches continue 
to rely – daily - on these foundations.

David was a model of the tenacity that can be demanded of 
the committed museum worker to get to grips with the taxonomic 
affinities of the really rare specimen that cannot be matched to 
anything yet known. Some tough cases can consume years of 
endeavour. One such specimen challenged the young Harrison 
when he was still a school boy. He ultimately identified it as the 
first record for Zambia of a little enigmatic fruit bat, Plerotes 
anchietai. At the time when the young Harrison started working 
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this specimen out whilst still at secondary school, the main, if not 
only, source to hand was the Catalogue of Megachiroptera in the 
British Museum - certainly no lightweight read. He had won his 
treasured copy of this technical tome as a school book prize; its 
selection raised some consternation for the headmaster...”Now 
why on earth did you choose this book, Boy?!” “And what is it 
you say you are going to work on, again, Boy?” On the occasion 
of one of my visits to the HZM to examine this specimen, David 
lead me across the creaking floors of Bowerwood House to 
open a tight-fitting specimen cabinet, where he produced said 
Plerotes skin and skull with a flourish. He then proceeded to 
recap the story of how he had identified it so many years before, 
aided and abetted by the limited material and literature of the 
day. His imitation of his headmaster was superb, especially for 
the likes of us who survived such a schooling; all resplendent 
in nervous tick and grimace that punctuated every sentence! 
The emphasis on each “Boy” carried a strident ‘Boy’s Own’ ring 
to it. David’s rendition was worthy of the finest performance by 
Michael Palin in a Ripping Yarn - it truly was a skit fitting for 
‘Tomkinson’s School Days’!

David ended his reminiscences of this Plerotes specimen, with 
“Well, but in the end, I got Him! Took me a while, though.” It is 
worth remembering that this paper [1960 “Notes on some central 
and east African bats”. Durban Museum Novitates 6:65-74] that 
included his reporting of the Plerotes, was among the first of 
the many important contributions authored by D. L. Harrison, 
and it still stands out among many on a mammal species that 
we still know very little about in the early 21st century. In this 
case, the author drew the reader’s attention to the anatomy of 
its palate, and hypothesized a pollinator niche. These Harrison 
contributions also stand out in benchmark publications on some 
of the most rarely encountered African bats, such as the large 
molossid, Tadarida ventralis. Well travelled taxonomists will be 
familiar with the focal legacy of these contributions in several 
collections; one turns over a specimen in a cabinet drawer to read 
the reassuring affirmation. It has the handwritten abbreviation “id 
DLH” on its label.

I will never forget the day - as a newish Masters student - when 
the latest issue of Bulletin of the British Museum Natural History 
(Zoology Series) appeared on the ‘New Arrivals’ racks upstairs in 
the main library of the University of Zimbabwe. This being Hill, J. 
E. & D. L. Harrison (1987) “The baculum in the Vespertilioninae 
(Chiroptera: Vespertilionidae) with a systematic review, a 
synopsis of Pipistrellus and Eptesicus, and the descriptions of a 
new genus and subgenus”. Bull. Brit. Mus. Nat. Hist. Ser. Zool. 
52:225-305. Following my plea, my sister kindly sent an original 
out to me, and it continues to be sought out.

One of its remarkable features, revealed on closer scrutiny 
by the reader, is the effort to represent and compare the focal 
character – namely said bone in penis - of as many type specimens 
of as many taxa as possible. It was a brave effort that straddled 
the world’s diversity of a highly speciose mammalian Family 
dominated by hard to identify bats. Its substance represents no 
small commitment to fine dissection and scientific illustration.  I 
have since come to appreciate it as setting the threshold that 
has since opened up significant research- more and more with 
molecular evidence - on the vesper bats and, today, many more 
researchers continue to grapple with the vast diversity of these 
little vesper bats.  But sometimes I do ask how many, if any, have 
even heard of this pioneering monograph? And even if cited, 
who has really read it with all the care it deserves?

David was especially proud of his scientific illustrations, to 
which he devoted many hours of work at the microscope. In 
the case of Chiropteran genitalia, they included some lovingly 
selected taxa depicting the full morphology.  This 1987 classic 
highlighted the more bizarrely wonderful anatomy of the penises 
of species of vesper bats.  And he would open the particular page 
of this scholarly publication with a flourish and a mischievous 
chuckle; and then proceed to argue with graphic rendition as to 
why such an adaptation might have evolved!  Said rendition did 
not mince away from the thrust and parry of expert description, 
matching anatomical character to ‘more-making’ performance.  
On a more refined scientific note, in its synthesis of detailed 
anatomical characters, this remarkable analysis changed my 

own approach to bat taxonomy from the ground up, and it lead 
to grappling more extensively with species concepts, especially 
of how to compare SMRS (Specific Mate-Recognition Systems) 
of cryptic species using empirical evidence. It would lead on to 
taxonomic revisions of Rhinolophus, including the description 
of Rhinolophus sakejiensis, in which the baculum is reliably 
diagnostic, and most recently in the discovery of four new 
species of horseshoe bats - described in PLoS ONE in 2012. 
Here Peter Taylor carried out the meticulous dissections and 
morphometric analysis.

Of all David’s discoveries of species and genera new to 
science, it is the tiny enigmatic free-tailed bat - Tadarida 
(Chaerephon) gallagheri - from the equatorial Congo that stands 
apart. Indeed, it quite possibly ranks highest among his most 
remarkable contributions to not just mammalogy but zoology 
as a whole.  To say the least, the capture of this specimen by 
the Zaire River Expedition was serendipitous.  To paraphrase 
the gist of the story from David himself: it is beyond any doubt 
that on the 14th November 1974, the collector Major Gallagher 
earned the patronym for this taxon.  A noted zoologist in his 
own right, he erected a mistnet one night near “le grand fleuve” 
- being the Lualaba River at ~3 degrees South, 30 km of Kindu.  
He captured a decent series of bats through the night.  These 
were bottled. Most proved to be Mops condylurus - one of the 
commonest free-tailed bats met with across tropical Africa.  
Many of these pickled specimens were not in the best condition 
as the formalin had become too diluted after pickling.  But the 
eager Dr Harrison probed with his tongs among the specimens 
in the bottom of the cavernous consol jar; then under layers of 
partially decomposing bodies emerged a creature quite unlike 
anything ever before seen by a mammalogist in any museum 
before. Its anatomy is bizarre. The morphology of the extended 
ears, especially in the interaural folds, and no less the inflation 
of the nasal bones sets it firmly apart.

In the opening pages of a contribution to the Molossidae 
chapter of the book ‘Bats of Southern and Central Africa: A 
Biogeographic and Taxonomic Synthesis’ I devoted some effort 
to single out this discovery. In fact, in very first conversation, 
among the first questions I was asked, was “whether I may have 
caught any more of this species”.  And David then went on to 
discuss its nasal morphology....”Well, I think that the calls of the 
normal molossid run to the tune of “ping-ping”, this little chap 
goes “PingonnnnnNNNN-PingonnnnnNNNN” ....” Surely, no 
description could so aptly communicate one’s passion for his 
subject! It was also a highlight in our book to single out and pay 
tribute to some of the notable collectors and taxonomists.  And 
we made sure Dr David was on the catwalk, posing with one of 
his remarkable discoveries (see photo below)!

David L. Harrison comparing the first known southern African specimen 
(HZM 1.4244) of Tadarida lobata against a series of the equally rare 
T. ventralis. At the time of its discovery to science (in 1970) this was 
one of the only three specimens of T. lobata known. The diagnostic 
interscapular patch of white fur is clearly visible on the study skin.

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

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

1 University of Antwerp, Department of Biology, Lab for Functional Morphology, Campus Drie Eiken, Universiteitsplein, 1, B-2610 
Antwerpen (Wilrijk), Belgium.

2 AfricanBats, 357 Botha Ave, Kloofsig, 0157, South Africa.
3 Centre for Wildlife Management, University of Pretoria, Private Bag X20 Hatfield, Pretoria, 0028, South Africa.

RHINONYCTERIDAE Gray 1866
FOLEY et. al. (2014), examining molecular data (exons 

and introns), found that the genera: Cloeotis Thomas, 1901; 
Triaenops Dobson, 1871; Paratriaenops Benda and Vallo, 
2009, and Rhinonicteris Gray, 1847 formed a distinct clade 
separate from a clade comprising the genera Asellia Gray, 1838; 
Aselliscus Tate, 1941; Coelops Blyth, 1848 and Hipposideros 
Gray, 1831, which diverged approximately 39 Ma, in Africa.  

The type genus being Rhinonicteris Gray, 1847, but the 
spelling of the family name following the subtribe Rhinonycterina 
Gray 1866.  For discussion on the spelling of the family name 
see FOLEY et al. (2014: supplementry data).

African genera effected: Cloeotis Thomas, 1901, Paratriaenops 
Benda and Vallo, 2009 and Triaenops Dobson, 1871.

Miniopterus ambohitrensis Goodman, 
Ramasindrazana, Naughton and Appleton 2015

Motagne d’Ambre Long-fingered Bat (Eng.). Minioptère de 
Montagne d’Ambre (Fr.)

Based on molecular (mitochondrial cytochrome b) and 
morphological characters (pelage coloration, external 
measurements, craniodental differences and tragus shape), 
GOODMAN et al. (2015b) found that in northern Madagascar 
M. ambohitrensis and M. aelleni are allopatric.  With M. 
ambohitrensis found in montane humid forest, while M. aelleni 
being found in dry deciduous forest.

The name ambohitrensis is derived from the geological name 
of the type locality, which in Malagasy is Ambohitra and in French 
is Montagne d’Ambre.  In Malagasy, the root word of Ambohitra 
is vohitra meaning mountain or highlands, giving an ecological 
context to the specific epithet of this bat, which occurs at higher 
elevations.

It is known from four localities in the northern and central 
Madagascar all from montain regions and across an elevation 
range from about 800 to 1600m; its extent of occurrence is 
15,143 km2 and it is possibly partially migratory.

Hypsugo bemainty Goodman, Rakotondramanana, 
Ramasindrazana, Kearney, Monadjem, Schoeman, 
Taylor, Naughton and Appleton, 2015

Dark Madagascar Pipistrelle (Eng.) Pipistrelle sombre de 
Madagascar (Fr.)

GOODMAN et al. (2015a) found that individuals from 
Madagascar - previously identified as H. anchietae - differed 
molecular (mitochondrial cytochrome b) by 12.8% from H. 
anchietae in southern African.  They also showed that H. 
bemainty and H. anchietae do differ from one another in cranial 
and bacular morphology.

The name bemainty is derived from the Malagasy, with ‘be’ 
meaning notably or considerably and ‘mainty’ referring to dark 
coloration, hence meaning ‘notably dark’.  The name bemainty is 
also used by local guides in the Kirindy Forest for the spirit of a 
medicine man (ombiasy) that lives in the forest and with notably 
dark skin colour.
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David was of the school well trained in old world manners. 
He was by all accounts no mean hand with fly rod and shotgun. 
Truly a scholar and a gentleman, who set so many standards 
for so many of us.  He was the last of a cohort of naturalists 
who witnessed the twilight of the Empire, and the aftermath, yet 
their commitment not only remained undiminished but seemed 
to grow.  They all shared this zest to maximize on opportunities 
to explore the natural world.  With respect to Africa, alongside 
David Harrison, Frank Ansell, John Edwards Hill, Ken Stager,  
and Reay Smithers stand out in the ranks of mammalogy.  One 
shared determinant underpinning their scholarship began and 
ended with attention to detail.  Each specimen was studied and 
prepared with the devotion worthy of a bespoke craftsman.  Their 
pursuit of the truth was to say the least, a zealous one.  How 
different from today, where too often one reads what passes for 
a publishable academic product in the primary literature.  More 
and more, one can only conclude that too much published new 
data in organismal biology reveals the authors to hold little if 
any concept of the voucher specimen.  Less and less of the 
professional researchers publishing on organisms – pertinently 

cryptic species – appear to have even worked with, let alone 
contributed to a museum or herbarium collection; such that 
they cannot identify what organism(s) they have genotyped.  
To quote one of David Harrison’s quips he emphasized rather 
often:  “My Late Father used to say that What’s Hit is History 
and What’s Missed is Mystery!” More than ever before, we must 
never lose sight of how the collections meeting Dr Harrison’s 
standards were preserved with great attention to detail, and that 
these specimens will endure for centuries. There are few finer 
legacies to leave a civilization, provided its society appreciates 
and preserves such priceless historical treasures.

David Harrison enjoyed the fullest of lives enriched by endless 
commendable achievements. His legacy persists.  Its values will 
continue to grow in his scholarship, collections and mentorship. 
The collated tributes on his institute’s website testify to the 
many he helped and mentored, and encouraged in so many 
ways: http://www.harrison-institute.org/David%20Lakin%20
Harrison%201926-2015%20Tributes.pdf
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Scientific contributions
Documenting the bat species assemblages of  
the Meletse Bat Research and Conservation 
Training Centre in Limpopo Province, 

Thabazimbi, South Africa
HERMAN NJOROGE CHEGE 1*, CELESTE SCHEPERS2 AND GILIUM J.J. WOLFAARDT3 

1 Kenya Wetland Biodiversity Research Team, National Museums of Kenya, PO.BOX 40658 – 00100, 
Nairobi Kenya.

2 University of Pretoria, Department of Virology and Plant Pathology
3 AfricanBats, 357 Botha Ave, Kloofsig, 0157, South Africa.
*Corresponding author: chegeherman@gmail.com

Abstract 
During the first bat fieldwork course at the Meletse Bat Research and Conservation Training Centre (MBRCTC), bat monitoring was 
conducted from the 26th of November 2014 to 10th of December 2014. The documentation was carried out at four sites surrounding 
the Gatkop cave in Limpopo, South Africa.  Mist netting and harp trapping techniques were used as the main techniques for the 
monitoring. Measurements of forearm, head-length and mass were recorded and used for species identification.  Nine species of 
six families were caught: Emballonuridae: Taphozous mauritianus; Rhinolophidae: Rhinolophus simulator and Rhinolophus blasii; 
Hipposideridae: Hipposideros caffer; Rhinonycteridae: Cloeotis percivali; Vespertilionidae: Myotis tricolor, Neoromicia capensis 
and Scotophilus dinganii; and Miniopteridae: Miniopterus natalensis. For each of the species the sex ratios were calculated and 
the reproductive status of the individuals was determined. The results were compared with a previous study done on the Meletse 
landscape the preceding year.  The current study concluded that monitoring of bat species assemblages over time should be 
employed in light of increasing disturbances such as the proposed mining activities on the adjacent landscape.
Keywords: Bat research, documentation, species assemblages, Meletse, Gatkop Cave, South Africa

Introduction
Bats make up more than 20% of all mammal species of 

the world with a current record of 1116 species, of which 
221 are found in Africa (HAPPOLD, 2013). Of the Southern 
Africa bat species, 4% are considered Vulnerable (VU), 12% 
Data-Deficient (DD) and 15% are Near-Threatened (NT) 
(MONADJEM et al., 2010).  This highlights the importance of 
monitoring important roosts, where multiple species are known 
to exist. Effective conservation requires an understanding of 
bat species assemblages both in terms of its composition and 
dynamics over time (MURCOTT, 2013).

The first AfricanBats Bat Fieldworkers course was conducted 
from the 23 November to the 13 December 2014, at the Meletse 
Bat Research and Conservation Training Centre (MBRCTC).  
Bat monitoring took place between the 26th of November 2014 
and the 10th of December 2014 at four sites surrounding the 
Gatkop cave. The MBRCTC is located just a few hundred 
metres from the Gatkop cave in Thabazimbi, Limpopo province, 
South Africa.  The cave is used as a maternity roost by more 
than 100,000 Miniopterus natalensis females (VAN DER 

MERWE, 1973; MURCOTT, 2013). Other species roosting in the 
cave include: Cloeotis percivali Thomas, 1901, Hipposideros 
caffer (Sundevall, 1846), Rhinolophus blasii Peters, 1867, 
Rhinolophus smithersi Taylor, Stoffberg, Monadjem, Schoeman, 
Bayliss and Cotterill, 2012, Rhinolophus simulator K. Andersen, 
1904, Nycteris thebaica E. Geoffroy St-Hilaire, 1818 and Myotis 
tricolor (Temminck, 1832) (KEARNEY and SEAMARK, 2012).

The previous study by MURCOTT (2013) sampled the area 
during November/December 2012, mid wet-season January 
2013 and late wet/early dry season March/April 2013. MURCOTT 
(2013) caught eight species; Miniopterus natalensis, Myotis 
tricolor, Neoromicia capensis (A. Smith, 1829), Neoromicia 
zuluensis (Roberts, 1924), Pipistrellus rusticus (Tomes, 1861), 
Rhinolophus simulator, Scotophilus dinganii (A. Smith, 1833) 
and Tadarida aegyptiaca (E. Geoffroy St.-Hilaire, 1818).  Using 
the Chao2-bc estimator, MURCOTT (2013) estimated 18.7 
species to be present in the area.  Here we report on some 
observations made during the current field course.  Our aim 
was to complement and build on the previous work undertaken 
within the area. Furthermore, the study aimed to be included in 
a longer-term monitoring and research program. This program is 
designed to monitor whether the proposed mining operations in 
Meletse, or other anthropological activities in the area, will have 
any effect on the bat species assemblages.

Material and Methods
Capturing was done at the following sites shown in Figure 1: 

Site 1 at the MBRCTC (Randestephane 455 KQ) with buildings 
and a functional water trough (24.61334°S; 027.65401°E). Site 2 
was on small road near a gully, next to a damaged water trough 
also in the Randestephane Farm (24.61330°S; 027.64886°E). 
Site 3 was at Donkerpoort Farm 448KQ – along a main road 
with dense thicket on either side of the road (24.5966°S; 
027.6732°E).  Site 4 was at the Sundspruit homestead along the 
main roads with a water trough on the side and is also located 
in the Randestephane farm (24.59760°S; 27.67135°E). All the 
sites fell within the western sandy bushveld vegetation.

Mist nets of different sizes were used (i.e. 6, 9 and 12 meters) 
and different setups of the nets i.e. double/single; canopy/pole Figure 1 – Map of study sites at the MBRCTC

mailto:chegeherman%40gmail.com?subject=
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were employed (Appendix 1). Two harp traps were employed 
in the study: one a cave strainer (0.88 x 1.23 meters) and a 
custom made harp trap (1.56 x 1.63 meters). An index of 
trapping effort (m2.hr) was calculated by multiplying the netting 
area by the duration of trapping time.  A capture rate (bats/
m2.hr) was calculated by dividing the total number of bats 
captured by the trapping effort (Appendix 1).  Measurements 
of forearm, head-length and mass (nearest 0.1mm and 0.1g) 
were recorded and used for species identification, in conjunction 
with other morphological features.  The reproductive status 
was determined by evaluating the appearance of the nipple in 
females, more specifically whether it was scleratized (SC) or not 
(NSC). The reproductive status for males was determined by 
investigating whether their testes were scrotal (S) or non-scrotal 
(NS).  Scleratized nipples indicate that the female has given birth 
in her lifetime, whereas non-scleratized nipples indicate that 
the bat had never given birth (RACEY, 2009).  Testes of males 
descend, become scrotal, during breeding season, and return 
to non-scrotal state after the season has ended (RACEY, 2009).  
The age of both sexes was determined by looking through the 
wings under a white light, and determining if the epiphyses of 
the wing bones were fused (F) for adults or unfused (UF) for 
subadults (BRUNET-ROSSINNI and WILKINSON, 2009).  

Results
The trapping effort (m2.hr) in each site and date is presented in 

Appendix 1. Nine species belonging to six families were caught: 

Emballonuridae: Taphozous mauritianus; Rhinolophidae: 
Rhinolophus simulator and Rhinolophus blasii; Hipposideridae: 
Hipposideros caffer; Rhinonycteridae: Cloeotis percivali; 
Vespertilionidae: Myotis tricolor, Neoromicia capensis and 
Scotophilus dinganii; and Miniopteridae: Miniopterus natalensis.  
The species caught, their absolute numbers and their sex 
ratio are shown in Table 1. Additional details are presented in 
Appendix 2.  External body measurements of the species caught  
are  summarized in Table 2.

Species accounts

Emballonuridae
Taphozous mauritianus E. Geoffroy St.-Hilaire, 1818

One adult scrotal male individual was caught at site 1.

Rhinolophidae
Rhinolophus simulator K. Andersen, 1904

Two R. simulator individuals (one male and one female) were 
caught, at site 1.  Both were adult as evidenced by the fused 
epiphysis.  The male was non-scrotal and no information on the 
reproductive status of the female could be determined.  

Rhinolophus blasii Peters, 1867
One non-scrotal subadult male was caught at site 1. No body 

measurements were taken due to it escaping, while undertaking 
measurements.

Hipposideridae
Hipposideros caffer (Sundevall, 1846)

One non-scrotal adult male was caught at site 1.

Rhinonycteridae 
Cloeotis percivali Thomas, 1901

One unsexed individual was caught at site 1. C. percivali is 
listed as critically endangered in Southern Africa (FRIEDMANN 
and DALY, 2004; MONADJEM et al., 2010) and vulnerable 
globally (IUCN, 2014).  The individual was released immediately 
without taking any measurements, as per the permit conditions. 

Table 1. Table of sex ratios of species caught

Species Sex FA HL Weight NLW

Taphozous mauritianus ♂ 61.2
(1)

28.0
(1)

28.0
(1) -

Rhinolophus simulator
♀ 46.0

(1)
19.0
(1)

9.4
(1)

8.8
(1)

♂ 43.8
(1)

20.4
(1)

8.6
(1)

7.7
(1)

Hipposideros caffer ♂ 49.0
(1)

19.2
(1)

8.4
(1)

5.8
(1)

Myotis tricolor ♀
21.24±0.88
19.7 – 21.8

(5)

52.27±0.52
51.6 – 52.7

(6)

15.56±4.23
11.1 – 22.5 

(5)
-

Neoromicia capensis ♂
14.93±0.81
14.0 – 15.5

(3)

30.77±1.19
29.8 – 32.1

(3)

5.93±0.76
5.4 – 6.8

(3)
-

Scotophilus dinganii
♀ 58.1

(1)
25.4
(1)

34.0
(1) -

♂ 55.0
(1)

24.9
(1)

30.0
(1) -

Miniopterus natalensis
♀

44.97±0.93
41.7 – 47.4

(166)

17.02±0.58
13.1 – 18.4

(163)

11.93±1.17
8.8 – 14.5

(163)
-

♂
44.32±0.57
43.1 – 45.1

(10)

17.20±0.36
16.7 – 17.9

(10)

11.35±0.88
9.7 – 12.6

(10)
-

Table 2. Summary (mean±standard deviation, range and number of individuals in brackets) of body measurements: Forearm length 
(FA), Headlength (HL), Weight (g), Nose-leaf width (NLW).

Species Sex ratios
♀:♂:Unsexed

Taphozous mauritianus 0: 1: 0
Rhinolophus simulator 1: 1: 0

Rhinolophus blasii 0: 1: 0
Hipposideros caffer 0: 1: 0
Cloeotis percivali 0: 0: 1
Myotis tricolor 6: 0: 0
Neoromicia capensis 0: 3: 0
Scotophilus dinganii 1: 1: 0
Miniopterus natalensis 182:11: 6
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Vespertilionidae
Myotis tricolor (Temminick, 1832)

Six M. tricolor were caught over the capture period and all were 
females.  They were captured at sites 1, 3, and 4.  Five were 
adults and one a subadult.  Four females had scleratized nipples, 
one was non-scleratized and one could not be determined.

Neoromicia capensis (A. Smith, 1829)
Three male N. capensis were caught at sites 2 and 4.  An adult 

and two subadults.  All had non-scrotal testes.

Scotophilus dinganii (A. Smith, 1833)
Two individuals (one male and one female) were caught at 

site 2.

Miniopteridae
Miniopterus natalensis (A. Smith, 1833)

Miniopterus natalensis was the most abundant species of the 
bats captured during the sample period (n= 199).  M. natalensis 
was captured at three of the four sites surveyed (see table 3).  
The total sex ratio for M. natalensis was one male for every 16.5 
females.  Out of all the M. natalensis females 140 were adults 
and 27 were subadults, the status of 15 females could not be 
determined as they escaped during their handling.  All eleven 
males were adult. The reproductive status of the M. natalensis 
by sex is shown  in Table 3. The forearm length of males was 
comparatively smaller than that of the females, though no tests 
of significance were carried out due to the small sample size 
of males. The head lengths were within the same range. The 
average weight of the females was higher than the males.

Discussion/Conclusions
Consistent with MURCOTT (2013), who indicated that M. 

natalensis is the dominant species in the area at 81.5% (n=172), 
we found 92.6% (n=199) of the 215 captured bats to be M. 
natalensis. Most of the M. natalensis specimens were captured 
at Site 1, which is closest to the Gatkop cave.  This cave is a 
known maternity roost for this species and hence the explanation 
of the relatively high abundance (KEARNEY and SEAMARK, 
2012).  The relative numbers of M. natalensis females compared 
to males, also reinforce the fact that the cave is mostly used 
by females as a maternity roost (KEARNEY and SEAMARK, 
2012).  The composition of the M. natalensis population during 
the course of the study (as shown in Table 3) was similar to what 
has been found in previous studies (MURCOTT, 2013, and by 
earlier authors quoted therein; VAN DER MERWE, 1973, 1978). 
MURCOTT (2013) also indicated that M. natalensis individuals 
mainly included reproductive females, but also some non-
reproductive females and a few males 

Species not known to roost in caves, but which were 
caught in the survey (i.e. Scotophilus dinganii and Taphozous 
mauritianus) may be roosting in vegetation or other sites in the 
landscape (MURCOTT, 2013).  Amongst all sites surveyed, Site 
1 had the highest capture rate.  This can be attributed to having 
a functional water hole, being closer to the cave compared to 
other sites and a higher trapping effort using two harp traps.  
Furthermore, the heterogeneity of Site 1 as noted by MURCOTT 
(2013) and ourselves, which included an open area, a thicket, 
and tall trees may have contributed to the high abundances. M. 
natalensis was not caught in Site 3, possibly due to the fact that 
the site is located furthest from the cave. Also, due to the low 
trapping effort employed compared to other sites.

With increased disturbances around the bat roost sites, 
conservation of these insectivorous bat habitats should be a 
priority as the bats play an important role in the reduction of 
insects.  During their nocturnal activities, they are known 
to voraciously predate upon insects, which are sometimes 
considered destructive pests across landscapes (DUCUMMON, 
2000; BOYLES et al., 2011). 

In conclusion, because of the high numbers and the importance 
of the cave for M. natalensis, special emphasis should be 
put in place for the conservation of the cave, which acts as a 
habitat for these species.  Furthermore if the cave is not directly 
affected by mining operations as determined by KEARNEY and 
SEAMARK (2012), the development and habitat degradation 
that accompanies new mining operations may affect the bat 
assemblage indirectly in the long run.  Other factors of concern 
such as the use of the cave for cultural and religious practices 
should also be looked into. Hence monitoring of bat species 
assemblages over time should be a priority for MBRCTC to help 
identify and potentially mitigate direct or indirect disturbances of 
bats in the Gatkop cave and its surroundings.
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Appendix 1. Summary of capture dates, capture systems (in brackets length x breadth in meters), trapping effort and capture rate. 
Site Date Capture system Trapping 

effort (m2.
hr)

# bats 
caught

Capture rate
(Bats/m2.hr)

1 26-Nov-14 6m pole net (6 x 2.4) 17.04 3 0.18

1 29-Nov-14 Cave strainer harp trap (0.88 x 1.23) 10.82 1 0.09

1 30-Nov-14 6m pole net (6 x 2.4) 8.88 12 1.35

1 1-Dec-14 Cave strainer harp trap (0.88 x 1.23) 10.82 2 0.18

1 2-Dec-14
Cave strainer harp trap (0.88 x 1.23) 10.82 1 0.09

Harp trap (1.56 x 1.63) 25.43 80 3.15

1 3-Dec-14
Cave strainer harp trap (0.88 x 1.23) 10.82 1 0.09

Harp trap (1.56 x 1.63) 25.43 2 0.08

1 4-Dec-14 Harp trap (1.56 x 1.63) 25.43 14 0.55

1 5-Dec-14 Harp trap (1.56 x 1.63) 25.43 2 0.08

1 6-Dec-14 Harp trap (1.56 x 1.63) 25.43 10 0.39

1 8-Dec-14
Harp trap (1.56 x 1.63) 25.43 7 0.28

Cave strainer harp trap (0.88 x 1.23) 10.82 3 0.28

1 9-Dec-14
Harp trap (1.56 x 1.63) 25.43 17 0.67

Cave strainer harp trap (0.88 x 1.23) 10.82 3 0.28

1 10-Dec-14
Cave strainer harp trap (0.88 x 1.23) 10.82 1 0.09

Harp trap (1.56 x 1.63) 25.43 5 0.20

2 28-Nov-14 15m canopy (15 x 2.4) double mist net & 6m pole net (6 x 2.4) 84.96 4 0.03

2 29-Nov-14 15m canopy (15 x 2.4) double mist net & 6m pole net (6 x 2.4) & 9m canopy 
net (9 x 2.4) 91.80 14 0.15

2 10-Dec-14 15m canopy (15 x 2.4) double mist net & 9m canopy net (9 x 2.4) 123.24 15 0.12

3 4-Dec-14 9m double canopy mist net (9 x 4.8) & 6m double canopy mist net (6 x 4.8) 162.00 1 0.01

4 6-Dec-14 2 x 12m double canopy mist net (12 x 4.8) 182.40 6 0.03

4 9-Dec-14 12m double canopy mist net (12 x 4.8) & 6m double canopy mist net (6 x 4.8) 133.92 10 0.07

Appendix 2. Sex ratios of species caught on particular days.

D
at

e

T.
 m

au
rit

ia
nu

s

R
. s

im
ul

at
or

R
. b

la
si

i

H
. c

af
fe

r

C
. p

er
ci

va
li

M
. t

ric
ol

or

N
. c

ap
en

si
s

S.
 d

in
ga

ni
i

M
. n

at
al

en
si

s

26-Nov-14  -  -  -  -  - 1♀: 0♂  - - 2♀: 0♂

28-Nov-14  -  -  -  -  -  -  -  - 2♀: 1♂:1*

29-Nov-14 0♀: 1♂  -  -  -  -  -  -  - 13♀: 1♂

30-Nov-14  -  -  -  -  -  -  -  - 9♀: 1♂:4*

1-Dec-14  -  - 0♀: 1♂  -  -  -  -  - 1♀: 0♂

2-Dec-14  -  -  - 0♀: 1♂  -  -  -  - 76♀: 4♂:1*

3-Dec-14  - 0♀: 1♂  -  - 1*  -  -  - 1♀: 0♂

4-Dec-14  - 1♀: 0♂  -  -  - 1♀: 0♂  -  - 13♀: 0♂

5-Dec-14 -  -  - - -  - -  - 2♀: 0♂

6-Dec-14  -  -  - -  - 3♀: 0♂  -  - 11♀: 1♂

8-Dec-14  -  -  - -  - 1♀: 0♂  -  - 9♀: 0♂

9-Dec-14  -  -  -  -  -  - 0♀: 2♂ 1♀: 1♂ 25♀: 1♂

10-Dec-14  - -  -  -  -  - 0♀: 1♂  - 18♀: 2♂

Total ratio 0♀: 1♂ 1♀: 1♂ 0♀: 1♂ 0♀: 1♂  1* 6♀: 0♂ 0♀: 3♂ 1♀: 1♂ 182♀:11 ♂:6*
*Caught but unsexed.
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ABUMANDOUR, M. M. A. 2014. Morphological comparison of the filiform papillae of New Zealand White Rabbits 
(Oryctolagus cuniculus) as domestic mammals and Egyptian Fruit Bat (Rousettus aegyptiacus) as wild 
mammals using scanning electron microscopic specimens. International Journal of Morphology 32(4): 
1407–1417.

This paper presents a comparison of the morphological structure of the filiform papillae in New Zealand white rabbits as domestic 
mammals and Egyptian fruit bats as wild mammals. This study was carried out on the tongues of adult healthy New Zealand white 
rabbits and Egyptian fruit bats of both sexes. There were four types of lingual papillae in both animals. In the Egyptian fruit bats, 
there were six subtypes of the filiform papillae; three on the anterior part (small, conical and giant), two on the middle part (cornflower 
and leaf-like papillae) while the posterior part contain rosette shape filiform papillae, in addition to transitional papillae and conical 
papillae. In New Zealand white rabbits, there were four subtypes of filiform papillae; spoonful conical (on the lingual anterior part), 
processed (at the anterior edge of lingual prominence), leaf-like (on the posterior area of lingual prominence) and triangular filiform 
papillae (on the lingual root). The shape, size, number and orientation of the lingual papillae itself and its processes varied according 
to their location within the tongue (region-specific) in relation to the feeding habits, strategies for obtaining food, climate conditions, 
and types of food particles.

ADAMS, R. A. and SNODE, E. R. 2015. Differences in the male mating calls of co-occurring Epauletted Fruit 
Bat species (Chiroptera, Pteropodidae, Epomophorus wahlbergi and Epomophorus crypturus) in Kruger 
National Park, South Africa. Zoological Studies 54(15): 1–6. doi: 10.1186/s40555-014-0087-2.

Background: Almost nothing is known about the mating ecology and behavior of epauletted fruit bats (Epomophorus spp) of which 
eight species occur worldwide. Two species of epauletted fruits bats (Epomophorus wahlbergi and Epomophorus crypturus) overlap 
in their distributional ranges in Kruger National Park (KNP), South Africa. Morphologically, these two species are nearly identical 
to the human eye and field recognition is based upon the number and position of palatal rugae of captured individuals. In addition, 
the males of both species perform mating rituals during overlapping breeding seasons that appear quite similar and involve wing 
flapping and monotone vocalizations from calling stations in proximity to fruiting sycamore fig trees where females congregate to 
feed. The overlap in breeding seasons as well as physical and behavioral characteristics between these two species brings into 
question how species recognition occurs, and no research is available to understand how males are identified by the females of each 
species for mating purposes. We recorded vocalizations from calling males in local areas of KNP known to support both species and 
compared the sonograms to determine if the call structure of mating vocalizations between males of each species differs. Results: 
We recorded 25 mating vocalizations from seven male epauletted fruit bats near the Shingwedzi Research Camp and 31 mating 
vocalizations from nine individuals along the Sabie River near Skukuza. Analysis of calls showed significant distinctiveness of male 
mating vocalizations between the two species in terms of mean fundamental frequency, mean high frequency, mean low frequency, 
mean bandwidth, and mean call slope at the two sites. Conclusions: We hypothesize that differences in male mating vocalizations 
recorded at each of our study sites represent call structure differences that potentially may be used to avoid cross-mating between 
species.

AMMAN, B. R., JONES, M. E. B., SEALY, T. K., UEBELHOER, L. S., SCHUH, A. J., BIRD, B. H., COLEMAN-
MCCRAY, J. D., MARTIN, B. E., NICHOL, S. T. and TOWNER, J. S. 2015. Oral shedding of Marburg Virus in 
experimentally infected Egyptian Fruit Bats (Rousettus aegyptiacus). Journal of Wildlife Diseases 51(1): 
113–124. doi: 10.7589/2014-08-198.

Marburg virus (Marburg marburgvirus; MARV) causes sporadic outbreaks of Marburg hemorrhagic fever (MHF) in Africa. The 
Egyptian fruit bat (Rousettus aegyptiacus) has been identified as a natural reservoir based most-recently on the repeated isolation 
of MARV directly from bats caught at two locations in southwestern Uganda where miners and tourists separately contracted 
MHF from 2007–08. Despite learning much about the ecology of MARV through extensive field investigations, there remained 
unanswered questions such as determining the primary routes of virus shedding and the severity of disease, if any, caused by MARV 
in infected bats. To answer these questions and others, we experimentally infected captive-bred R. aegyptiacus with MARV under 
high (biosafety level 4) containment. These experiments have shown infection profiles consistent with R. aegyptiacus being a bona 
fide natural reservoir host for MARV and demonstrated routes of viral shedding capable of infecting humans and other animals.

AŞAN BAYDEMIR, N. 2014. Nucleolus organizer regions of Myotis myotis (Borkhausen, 1797) and Miniopterus 
schreibersii (Kuhl, 1817) (Mammalia: Chiroptera) from Turkey. Turkish Journal of Zoology 39: 349–352. 
doi: 10.3906/zoo-1402-55.

In this study, Ag-nucleolar organizing region (NOR) banding patterns of Myotis myotis and Miniopterus schreibersii were presented. 
The karyotype of Myotis myotis has a diploid number (2n) of 44, a fundamental number (NF) of 54, and an autosomal fundamental 
number (NFa) of 50. The 2n, NF, and NFa numbers of Miniopterus schreibersii were 46, 54, and 56, respectively. In Myotis myotis, 
a homomorphic NOR was localized in 1 of the medium-sized acrocentric pairs; however, NORs were located in 2 pairs on the 
secondary constriction of Miniopterus schreibersii.

http://dx.doi.org/10.1186/s40555-014-0087-2
http://dx.doi.org/10.7589/2014-08-198
http://dx.doi.org/10.3906/zoo-1402-55
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AVERIANOV, A. O. and LOPATIN, A. V. 2014. High level systematics of placental mammals: current status of the 
problem. Biology Bulletin 41(9): 801–816. doi: 10.1134/S1062359014090039.

According to molecular data, the modern clades of placental mammals can be grouped into four supraordinal taxa (Xenarthra, 
Afrotheria, Euarchontoglires, and Laurasiatheria) whose phylogenetic interrelationships have been interpreted inconsistently. 
Among these taxa, the group Afrotheria has no morphological support. Within this group, there are orders that are clearly related 
to “condylarthrans” (“afroungulates”) and to insectivores (“afrosoricids”). The radiation of placental mammals (the crown clade 
Placentalia) started before the K/T boundary on the northern continents. Laurasiatheria are likely to be the oldest clade of placentals: 
the diversification of Lipotyphla and Euungulata started ~80 Mya (Campanian) and ~70 Mya (Maastrichtian), respectively. It is shown 
that the fossil record is the only reliable method to test the phylogenetic hypotheses based on the material of the molecular and 
morphological studies of recent taxa.

BAI, Y., HAYMAN, D. T. S., MCKEE, C. D. and KOSOY, M. Y. 2015. Classification of Bartonella strains associated 
with Straw-Colored Fruit Bats (Eidolon helvum) across Africa using a multi-locus sequence typing 
platform. PLoS Neglected Tropical Diseases 9(1): e0003478. doi: 10.1371/journal.pntd.0003478.

Bartonellae are facultative intracellular bacteria and are highly adapted to their mammalian host cell niches. Straw-colored fruit bats 
(Eidolon helvum) are commonly infected with several bartonella strains. To elucidate the genetic diversity of these bartonella strains, 
we analyzed 79 bartonella isolates from straw-colored fruit bats in seven countries across Africa (Cameroon, Annobon island of 
Equatorial Guinea, Ghana, Kenya, Nigeria, Tanzania, and Uganda) using a multi-locus sequencing typing (MLST) approach based 
on nucleotide sequences of eight loci (ftsZ, gltA, nuoG, ribC, rpoB, ssrA, ITS, and 16S rRNA). The analysis of each locus but ribC 
demonstrated clustering of the isolates into six genogroups (E1 – E5 and Ew), while ribC was absent in the isolates belonging to the 
genogroup Ew. In general, grouping of all isolates by each locus was mutually supportive; however, nuoG, gltA, and rpoB showed 
some incongruity with other loci in several strains, suggesting a possibility of recombination events, which were confirmed by 
network analyses and recombination/mutation rate ratio (r/m) estimations. The MLST scheme revealed 45 unique sequence types 
(ST1 – 45) among the analyzed bartonella isolates. Phylogenetic analysis of concatenated sequences supported the discrimination 
of six phylogenetic lineages (E1 – E5 and Ew) corresponding to separate and unique Bartonella species. One of the defined 
lineages, Ew, consisted of only two STs (ST1 and ST2), and comprised more than one-quarter of the analyzed isolates, while other 
lineages contained higher numbers of STs with a smaller number of isolates belonging to each lineage. The low number of allelic 
polymorphisms of isolates belonging to Ew suggests a more recent origin for this species. Our findings suggest that at least six 
Bartonella species are associated with straw-colored fruit bats, and that distinct STs can be found across the distribution of this bat 
species, including in populations of bats which are genetically distinct.

BASTIAN, A. and JACOBS, D. S. 2015. Listening carefully: increased perceptual acuity for species 
discrimination in multispecies signalling assemblages. Animal Behaviour 101: 141–154. doi: 10.1016/j.
anbehav.2014.12.010.

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

BAYLISS, J., TIMBERLAKE, J., BRANCH, W., BRUESSOW, C., COLLINS, S., CONGDON, C., CURRAN, M., 
DE SOUSA, C., DOWSETT, R., DOWSETT-LEMAIRE, F., FISHPOOL, L., HARRIS, T., HERRMANN, E., 
GEORGIADIS, S., KOPP, M., LIGGITT, B., MONADJEM, A., PATEL, H., RIBEIRO, D., SPOTTISWOODE, C., 
TAYLOR, P., WILLCOCK, S. and SMITH, P. 2014. The discovery, biodiversity and conservation of Mabu 
forest—the largest medium-altitude rainforest in southern Africa. Oryx 48(2): 177–185. doi: 10.1017/
S0030605313000720.

The montane inselbergs of northern Mozambique have been comparatively little-studied, yet recent surveys have shown they have 
a rich biodiversity with numerous endemic species. Here we present the main findings from a series of scientific expeditions to one 
of these inselbergs, Mt Mabu, and discuss the conservation implications. Comprehensive species lists of plants, birds, mammals 
and butterflies are presented. The most significant result was the discovery of a c. 7,880 ha block of undisturbed rainforest, most of 
it at medium altitude (900–1,400 m), a forest type that is not well represented elsewhere. It is possibly the largest continuous block 
of this forest type in southern Africa. To date, 10 new species (plants, mammals, reptiles and butterflies) have been confirmed from 
Mt Mabu, even though sampling effort for most taxonomic groups has been low. The species assemblages indicate a relatively 
long period of isolation and many species found are at the southern limit of their range. Conservationists are now faced with the 
challenge of how best to protect Mt Mabu and similar mountains in northern Mozambique, and various ways that this could be done 

http://dx.doi.org/10.1134/S1062359014090039
http://dx.doi.org/10.1371/journal.pntd.0003478
http://dx.doi.org/10.1016/j.anbehav.2014.12.010
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are discussed.

BENDA, P., SPITZENBERGER, F., HANÁK, V., ANDREAS, M., REITER, A., ŠEVČIK, M., ŠMID, J. and UHRIN, M. 
2014. Bats (Mammalia: Chiroptera) of the Eastern Mediterranean and Middle East. Part 11. On the bat 
fauna of Libya II. Acta Societatis Zoologicae Bohemoslovacae / Bohemicae 78: 1–162.

A complete list of bat records available from Libya was compiled from literature and from new records, based on field studies and 
examination of museum specimens. The record review is complemented by distribution maps, summaries of distributional status 
of the particular species, files of field data, findings on feeding ecology, observations of morphology and variation, and records of 
arthropod ectoparasites. From the territory of Libya, at least 138 records of 18 bat species belonging to six families are known; viz. 
Rhinopoma cystops Thomas, 1903 (1 record site), Rhinolophus ferrumequinum (Schreber, 1774) (2), R. clivosus Cretzschmar, 1828 
(6), R. horaceki Benda et Vallo, 2012 (7), R. mehelyi Matschie, 1901 (5), Asellia tridens (Geoffroy, 1813) (6), Myotis punicus Felten, 
1977 (2), Eptesicus isabellinus (Temminck, 1840) (11), Pipistrellus hanaki Hulva et Benda, 2004 (12), P. kuhlii (Kuhl, 1817) (45), 
Vansonia rueppellii (Fischer, 1829) (1), Nyctalus lasiopterus (Schreber, 1780) (5), N. leisleri (Kuhl, 1817) (1), Otonycteris hemprichii 
Peters, 1859 (3), Plecotus gaisleri Benda, Kiefer, Hanák et Veith, 2004 (14), P. christii Gray, 1838 (1), Miniopterus schreibersii (Kuhl, 
1817) (4), and Tadarida teniotis (Rafinesque, 1814) (12). Rhinolophus ferrumequinum is here reported from the country for the first 
time. Since the species status of Pipistrellus deserti Thomas, 1902 has been reasonably doubted, this taxon is no more included in 
the faunal list of Libya. Reviews of taxonomic opinions concerning the Libyan populations of the particular species, supplemented 
in some cases by original analyses, are added. Arthropod ectoparasites were newly collected from eight species of bats in Libya; 
at least 19 species of ectoparasites belonging to nine families were recorded in total. The following taxa are here reported from the 
country for the first time: Argas vespertilionis (Latreille, 1802) (from Rhinopoma cystops, Eptesicus isabellinus, Pipistrellus kuhlii 
and Plecotus christii), Araeopsylla gestroi (Rothschild, 1906) (from Tadarida teniotis), Steatonyssus occidentalis (Ewing, 1933) 
(from Myotis punicus), S. periblepharus Kolenati, 1858 (from Pipistrellus kuhlii), Parasteatonyssus hoogstraali (Keegan, 1956) (from 
Tadarida teniotis), and Spinturnix myoti (Kolenati, 1856) (from Myotis punicus and Tadarida teniotis); and additionally also unidentified 
specimens of the family Trombiculidae (from Tadarida teniotis) and of the superorder Acariformes (from Plecotus gaisleri).

BOGDANOWICZ, W., HULVA, P., BOLFÍKOVÁ, B. Č., BUŚ, M. M., RYCHLICKA, E., SZTENCEL-JABŚŁONKA, A., 
CISTRONE, L. and RUSSO, D. 2015. Cryptic diversity of Italian bats and the role of the Apennine refugium 
in the phylogeography of the western Palaearctic. Zoological Journal of the Linnean Society. doi: 10.1111/
zoj.12248.

The Mediterranean Basin is typified by a high degree of species rarity and endemicity that reflects its position, geomorphology, 
and history. Although the composition and cryptic variation of the bat faunas from the Iberian and Balkan Peninsulas are relatively 
well studied, data from the Apennine Peninsula are still incomplete. This is a significant shortfall, given the presumed refugial role 
of this region in the context of Europe’s Pleistocene phylogeography. It was thus our aim to supplement the phylogeographical 
information from the region, generating mitochondrial sequences and reviewing published data, with a focus on the dispersal and 
diversification patterns characterizing taxa with different life strategies. Site-specific lineages were ascertained, especially in the 
genera Myotis and Plecotus and amongst the pipistrelloid bats, representing speciose radiations. It was possible to observe disjunct 
ranges with patches isolated south of the Alps in several species, corresponding with evolution of elevated genetic distance. The 
genetic subdivision within the continuous Italian range into northern and southern lineages in several taxa indicated the possible 
past substructure of the refugium. Several shared lineages between the Apennine and Ibero-Maghrebian regions were observed, 
indicating connectivity between the Adriatic and Atlantic−Mediterranean refuges, and raising questions as to which region these 
clades originated from and what was the direction of faunal exchange between them. In contrast to Europe’s other two main refugia, 
the Apennine Peninsula is a smaller region with simpler phylogeographical patterns. Nevertheless, our results support the idea that 
the region generated novel lineages. Whereas diversification in sedentary bats may have been driven through the generation of in 
situ adaptations, specialization, and niche differentiation, the emergence of species with a tramp strategy could have entailed the 
utilization of faunal drift and the taxon cycle.

BOSTON, E. S. M., PUECHMAILLE, S. J., CLISSMANN, F. and TEELING, E. C. 2014. Further evidence for 
cryptic north-western refugia in Europe? Mitochondrial phylogeography of the sibling species 
Pipistrellus pipistrellus and Pipistrellus pygmaeus. Acta Chiropterologica 16(2): 263–277. doi: 
10.3161/150811014X687233.

The geographic ranges of European plants and animals underwent periods of contraction and re-colonisation during the climatic 
oscillations of the Pleistocene. The southern Mediterranean peninsulas (Iberian, Italian and Balkan) have been considered the most 
likely refugia for temperate/warm adapted species. Recent studies however have revealed the existence of extra-Mediterranean 
refugia, including the existence of cryptic north-west European refugia during the Last Glacial Maxima (24–14.6 kyr BP). In this 
study we elucidated the phylogeographic history of two sibling bat species, Pipistrellus pipistrellus and P. pygmaeus in their western 
European range. We sequenced the highly variable mtDNA D-loop for 167 samples of P. pipistrellus (n = 99) and P. pygmaeus (n = 
68) and combined our data with published sequences from 331 individuals. Using phylogenetic methodologies we assessed their 
biogeographic history. Our data support a single eastern European origin for populations of P. pygmaeus s.str., yet multiple splits 
and origins for populations of P. pipistrellus s.str., including evidence for refugia within refugia and potential cryptic refugia in north 
western Europe and in the Caucasus. This complex pattern in the distribution of mtDNA haplotypes supports a long history for P. 
pipistrellus s.str. in Europe, and the hypothesis that species with a broad ecological niche may have adapted and survived outside 
southern peninsula throughout the LGM.

BOTERO-CASTRO, F., DELSUC, F. and DOUZERY, E. J. P. 2014. Thrice better than once: quality control guidelines 
to validate new mitogenomes. Mitochondrial DNA 1736: 1–6. doi: 10.3109/19401736.2014.900666.

Mitogenomic data are increasingly used in evolutionary biology and ecology, stressing the importance for double checking the 
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authenticity of DNA sequences. For example, Szczesńiak et al. (2013) recently published the mitochondrial genome of a bat, the 
Leschenault’s rousette (Rousettus leschenaultii). Here we show using straightforward phylogenetic analyses of available chiropteran 
sequence data that the taxonomic attribution of the reported mitogenome is erroneous. The purportedly-new complete mitochondrial 
genome likely belongs to the Egyptian fruit bat (R. aegyptiacus) for which a reference sequence already exists. We propose that 
future articles reporting complete mitochondrial genome sequences should mandatorily include maximum likelihood trees inferred 
from (i) the standard barcoding marker for the taxon under focus, which would benefit from the massive data available in public 
databases, and (ii) the available mitogenomes of closely related species. We also strongly advise these trees be presented as 
phylograms so that all pertinent phylogenetic information is displayed in the form of a topology and its associated branch lengths. 
Along with compulsory information on the geographical location and origin of the specimen, these new standards should help 
avoiding the publication of taxonomically misidentified mitogenomes that might end up as reference sequences in public databases 
and re-used in subsequent meta-analyses.

BROOK, C. E., BAI, Y., DOBSON, A. P., OSIKOWICZ, L. M., RANAIVOSON, H. C., ZHU, Q., KOSOY, M. Y. and 
DITTMAR, K. 2015. Bartonella spp. in fruit bats and blood-feeding ectoparasites in Madagascar. PLoS 
Neglected Tropical Diseases 9(2): e0003532–e0003532. doi: 10.1371/journal.pntd.0003532.

We captured, ectoparasite-combed, and blood-sampled cave-roosting Madagascan fruit bats (Eidolon dupreanum) and tree-roosting 
Madagascan flying foxes (Pteropus rufus) in four single-species roosts within a sympatric geographic foraging range for these 
species in central Madagascar. We describe infection with novel Bartonella spp. in sampled Eidolon dupreanum and associated bat 
flies (Cyclopodia dubia), which nest close to or within major known Bartonella lineages; simultaneously, we report the absence of 
Bartonella spp. in Thaumapsylla sp. fleas collected from these same bats. This represents the first documented finding of Bartonella 
infection in these species of bat and bat fly, as well as a new geographic record for Thaumapsylla sp. We further relate the absence 
of both Bartonella spp. and ectoparasites in sympatrically sampled Pteropus rufus, thus suggestive of a potential role for bat flies in 
Bartonella spp. transmission. These findings shed light on transmission ecology of bat-borne Bartonella spp., recently demonstrated 
as a potentially zoonotic pathogen.

CVIKEL, N., BERG, K. E., LEVIN, E., HURME, E., BORISSOV, I., BOONMAN, A., AMICHAI, E. and YOVEL, Y. 
2015a. Bats aggregate to improve prey search but might be impaired when their density becomes too 
high. Current Biology 25 (2): 206–211. doi: 10.1016/j.cub.2014.11.010.

Social foraging is a very common yet extremely complex behavior. Numerous studies attempted to model it with little supporting 
evidence. Studying it in the wild is difficult because it requires monitoring the animal’s movement, its foraging success, and its 
interactions with conspecifics. We present a novel system that enables full night ultrasonic recording of freely foraging bats, in 
addition to GPS tracking. As they rely on echolocation, audio recordings of bats allow tapping into their sensory acquisition of the 
world. Rapid changes in echolocation allowed us to reveal the bats’ dynamic reactions in response to prey or conspecifics—two 
key behaviors that are extremely difficult to assess in most animals. We found that bats actively aggregate and forage as a group. 
However, we also found that when the group became too dense, bats were forced to devote sensory attention to conspecifics 
that frequently entered their biosonar ‘‘field of view,’’ impairing the bats’ prey detection performance. Why then did bats fly in such 
high densities? By emitting echolocation calls, bats constantly provide public information about their detection of prey. Bats could 
therefore benefit from intentionally flying at a distance that enables eavesdropping on conspecifics. Group foraging, therefore, 
probably allowed bats to effectively operate as an array of sensors, increasing their searching efficiency. We suggest that two 
opposing forces are at play in determining the efficient foraging density: on the one hand, higher densities improve prey detection, 
but on the other hand, they increase conspecific interference.

CVIKEL, N., LEVIN, E., HURME, E., BORISSOV, I., BOONMAN, A., AMICHAI, E. and YOVEL, Y. 2015b. On-board 
recordings reveal no jamming avoidance in wild bats. Proceedings of the Royal Society B 282: 20142274. 
doi: 10.1098/rspb.2014.2274.

Animals often deal with situations in which vast sensory input is received simultaneously. They therefore must possess sophisticated 
mechanisms to select important input and ignore the rest. In bat echolocation, this problem is at its extreme. Echolocating bats emit 
sound signals and analyse the returning echoes to sense their environment. Bats from the same species use signals with similar 
frequencies. Nearby bats therefore face the difficulty of distinguishing their own echoes from the signals of other bats, a problem 
often referred to as jamming. Because bats commonly fly in large groups, jamming might simultaneously occur from numerous 
directions and at many frequencies. Jamming is a special case of the general phenomenon of sensory segregation. Another well-
known example is the human problem of following conversation within a crowd. In both situations, a flood of auditory incoming 
signals must be parsed into important versus irrelevant information. Here, we present a novel method, fitting wild bats with a 
miniature microphone, which allows studying jamming from the bat’s ‘point of view’. Previous studies suggested that bats deal with 
jamming by shifting their echolocation frequency. On-board recordings suggest otherwise. Bats shifted their frequencies, but they 
did so because they were responding to the conspecifics as though they were nearby objects rather than avoiding being jammed by 
them. We show how bats could use alternative measures to deal with jamming instead of shifting their frequency. Despite its intuitive 
appeal, a spectral jamming avoidance response might not be the prime mechanism to avoid sensory interference from conspecifics.

DAMMHAHN, M., RAKOTONDRAMANANA, C. F. and GOODMAN, S. M. 2015. Coexistence of morphologically 
similar bats (Vespertilionidae) on Madagascar: stable isotopes reveal fine-grained niche differentiation 
among cryptic species. Journal of Tropical Ecology 31 (2): 153 - 164. doi: 10.1017/S0266467414000741.

Based on niche theory, closely related and morphologically similar species are not predicted to coexist due to overlap in resource 
and habitat use. Local assemblages of bats often contain cryptic taxa, which co-occur despite notable similarities in morphology and 
ecology. We measured in two different habitat types on Madagascar levels of stable carbon and nitrogen isotopes in hair (n=103) 
and faeces (n=57) of cryptic Vespertilionidae taxa to indirectly examine whether fine-grained trophic niche differentiation explains 

http://dx.doi.org/10.1371/journal.pntd.0003532
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their coexistence. In the dry deciduous forest (Kirindy), six sympatric species ranged over 6.0‰ in δ15N, i.e. two trophic levels, and 
4.2‰in δ13C with a community mean of 11.3‰ in δ15N and −21.0‰in δ13C. In the mesic forest (Antsahabe), three sympatric species 
ranged over one trophic level (δ15N: 2.4‰, δ13C: 1.0‰) with a community mean of 8.0‰ δ15N and−21.7‰ in δ13C. Multivariate 
analyses and residual permutation of Euclidian distances in δ13C– δ15N bi-plots revealed in both communities distinct stable isotope 
signatures and species separation for the hair samples among coexisting Vespertilionidae. Intraspecific variation in faecal and hair 
stable isotopes did not indicate that seasonal migration might relax competition and thereby facilitate the local co-occurrence of 
sympatric taxa.

DAVIES, K. T. J., TSAGKOGEORGA, G. and ROSSITER, S. J. 2014. Divergent evolutionary rates in vertebrate 
and mammalian specific conserved non-coding elements (CNEs) in echolocating mammals. BMC 
Evolutionary Biology 14(261):1 - 19. doi: 10.1186/s12862-014-0261-5.

Background: The majority of DNA contained within vertebrate genomes is non-coding, with a certain proportion of this thought to 
play regulatory roles during development. Conserved Non-coding Elements (CNEs) are an abundant group of putative regulatory 
sequences that are highly conserved across divergent groups and thus assumed to be under strong selective constraint. Many 
CNEs may contain regulatory factor binding sites, and their frequent spatial association with key developmental genes – such as 
those regulating sensory system development – suggests crucial roles in regulating gene expression and cellular patterning. Yet 
surprisingly little is known about the molecular evolution of CNEs across diverse mammalian taxa or their role in specific phenotypic 
adaptations. We examined 3,110 vertebrate-specific and ~82,000 mammalian-specific CNEs across 19 and 9 mammalian orders 
respectively, and tested for changes in the rate of evolution of CNEs located in the proximity of genes underlying the development or 
functioning of auditory systems. As we focused on CNEs putatively associated with genes underlying the development/functioning of 
auditory systems, we incorporated echolocating taxa in our dataset because of their highly specialised and derived auditory systems. 
Results: Phylogenetic reconstructions of concatenated CNEs broadly recovered accepted mammal relationships despite high 
levels of sequence conservation. We found that CNE substitution rates were highest in rodents and lowest in primates, consistent 
with previous findings. Comparisons of CNE substitution rates from several genomic regions containing genes linked to auditory 
system development and hearing revealed differences between echolocating and non-echolocating taxa. Wider taxonomic sampling 
of four CNEs associated with the homeobox genes Hmx2 and Hmx3 – which are required for inner ear development – revealed 
family-wise variation across diverse bat species. Specifically within one family of echolocating bats that utilise frequency-modulated 
echolocation calls varying widely in frequency and intensity high levels of sequence divergence were found. Conclusions: Levels 
of selective constraint acting on CNEs differed both across genomic locations and taxa, with observed variation in substitution rates 
of CNEs among bat species. More work is needed to determine whether this variation can be linked to echolocation, and wider 
taxonomic sampling is necessary to fully document levels of conservation in CNEs across diverse taxa.

DEIKUMAH, J. P., MCALPINE, C. A. and MARON, M. 2014. Biogeographical and taxonomic biases in tropical 
forest fragmentation research. Conservation Biology 28(6): 1522–1531. doi: 10.1111/cobi.12348.

Despite several decades of research on the effects of fragmentation and habitat change on biodiversity, there remain strong biases 
in the geographical regions and taxonomic species studied. The knowledge gaps resulting from these biases are of particular 
concern if the forests most threatened with modification are also those for which the effects of such change are most poorly 
understood. To quantify the nature and magnitude of such biases, we conducted a systematic review of the published literature on 
forest fragmentation in the tropics for the period 1980–2012. Studies included focused on any type of response of single species, 
communities, or assemblages of any taxonomic group to tropical forest fragmentation and on fragmentation- related changes to 
forests. Of the 853 studies we found in the SCOPUS database, 64% were conducted in the Neotropics, 13% in Asia, 10% in the 
Afrotropics, and 5% in Australasia. Thus, although the Afrotropics is subject to the highest rates of deforestation globally, it was the 
most disproportionately poorly studied biome. Significant taxonomic biases were identified. Of the taxonomic groups considered, 
herpetofauna was the least studied in the tropics, particularly in Africa. Research examining patterns of species distribution was by 
far the most common type (72%), and work focused on ecological processes (28%) was rare in all biomes, but particularly in the 
Afrotropics and for fauna. We suggest research efforts be directed toward less-studied biogeographic regions, particularly where 
the threat of forest fragmentation continues to be high. Increased research investment in the Afrotropics will be important to build 
knowledge of threats and inform responses in a region where almost no efforts to restore its fragmented landscapes have yet begun 
and forest protection is arguably most tenuous.

FINKELSTEIN, A., DERDIKMAN, D., RUBIN, A., FOERSTER, J. N., LAS, L. and ULANOVSKY, N. 2014 (for 2015). 
Three-dimensional head-direction coding in the bat brain. Nature 517 (7533): 159 - 164. doi: 10.1038/
nature14031.

Navigation requires a sense of direction (‘compass’), which in mammals is thought to be provided by head-direction cells, neurons 
that discharge when the animal’s head points to aspecific azimuth. However, it remains unclear whether a three-dimensional (3D) 
compass exists in the brain. Here we conducted neural recordings in bats, mammals well-adapted to 3D spatial behaviours, and 
found head-direction cells tuned to azimuth, pitch or roll, or to conjunctive combinations of 3D angles, in both crawling and flying 
bats. Head-direction cells were organized along a functional–anatomical gradient in the presubiculum, transitioning from 2D to 3D 
representations. In inverted bats, the azimuth-tuning of neurons shifted by 180°, suggesting that 3D head direction is represented 
in azimuth 3 pitch toroidal coordinates. Consistent with our toroidal model, pitch-cell tuning was unimodal, circular, and continuous 
within the available 360° of pitch. Taken together, these results demonstrate a 3D head-direction mechanism in mammals, which 
could support navigation in 3D space.
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FOLEY, N. M., THONG, V. D., SOISOOK, P., GOODMAN, S. M., ARMSTRONG, K. N., JACOBS, D. S., PUECHMAILLE, 
S. J. and TEELING, E. C. 2014. How and why overcome the impediments to resolution: Lessons from 
rhinolophid and hipposiderid bats. Molecular Biology and Evolution 32(2): 313–333. doi: 10.1093/molbev/
msu329.

The phylogenetic and taxonomic relationships among the Old World leaf-nosed bats (Hipposideridae) and the closely related 
horseshoe bats (Rhinolophidae) remain unresolved. In this study, we generated a novel approximately 10-kb molecular data 
set of 19 nuclear exon and intron gene fragments for 40 bat species to elucidate the phylogenetic relationships within the 
families Rhinolophidae and Hipposideridae. We estimated divergence times and explored potential reasons for any incongruent 
phylogenetic signal. We demonstrated the effects of outlier taxa and genes on phylogenetic reconstructions and compared the 
relative performance of intron and exon data to resolve phylogenetic relationships. Phylogenetic analyses produced a well-resolved 
phylogeny, supporting the familial status of Hipposideridae and demonstrated the paraphyly of the largest genus, Hipposideros. A 
fossil-calibrated timetree and biogeographical analyses estimated that Rhinolophidae and Hipposideridae diverged in Africa during 
the Eocene approximately 42 Ma. The phylogram, the timetree, and a unique retrotransposon insertion supported the elevation of 
the subtribe Rhinonycterina to family level and which is diagnosed herein. Comparative analysis of diversification rates showed 
that the speciose genera Rhinolophus and Hipposideros underwent diversification during the Mid-Miocene Climatic Optimum. The 
intron versus exon analyses demonstrated the improved nodal support provided by introns for our optimal tree, an important finding 
for large-scale phylogenomic studies, which typically rely on exon data alone. With the recent outbreak of Middle East respiratory 
syndrome, caused by a novel coronavirus, the study of these species is urgent as they are considered the natural reservoir for 
emergent severe acute respiratory syndrome (SARS)-like coronaviruses. It has been shown that host phylogeny is the primary 
factor that determines a virus’s persistence, replicative ability, and can act as a predictor of new emerging disease. Therefore, this 
newly resolved phylogeny can be used to direct future assessments of viral diversity and to elucidate the origin and development of 
SARS-like coronaviruses in mammals.

GARDINER, J. D., ALTRINGHAM, J. D., PAPADATOU, E. and NUDDS, R. L. 2014. Excepting Myotis capaccinii, 
the wings’ contribution to take-off performance does not correlate with foraging ecology in six species 
of insectivorous bat. Biology Open 3(11): 1057–1062. doi: 10.1242/bio.20149159.

Take-off in bats is separated into two distinct phases: an initial jump and a subsequent wing powered acceleration. Here, using 
footage from a high-speed camera, the first comparative study of the performance during the wing induced phase of take-off in six 
insectivorous bat species is described. Despite distinct differences in foraging strategy, the mass specific power generated by the bats 
during wing induced take-off did not differ between species, with the exception of Myotis capaccinii. This suggests that differences in 
take-off performance may only be evident in bats that exhibit particularly unusual foraging strategies, such as the trawling behaviour 
of M. capaccinii – with differences in the remaining species only manifesting in subtler aspects of flight performance such as agility 
or manoeuvrability. The poorer take-off performance of M. capaccinii could be related to either a reduction in wing-stroke amplitude 
to stop the wings hitting the water’s surface during foraging or perhaps an effect of having very large feet. No scaling relationship 
between body mass and mass-specific take-off power was found, which supports earlier research on birds and insects, suggesting 
that the mass-specific muscle power available for flight is broadly similar across a large range of body sizes and species.

GOODMAN, S. M., RAKOTONDRAMANANA, C. F., RAMASINDRAZANA, B., KEARNEY, T., MONADJEM, A., 
SCHOEMAN, M. C., TAYLOR, P. J., NAUGHTON, K. and APPLETON, B. 2015a. An integrative approach to 
characterize Malagasy bats of the subfamily Vespertilioninae Gray, 1821, with the description of a new 
species of Hypsugo. Zoological Journal of the Linnean Society 173(4): 988 –1018. doi: 10.1111/zoj.12223.

Although important advances have been made in recent years in the taxonomy of different families and subfamilies of Malagasy 
bats, those belonging to the Vespertilioninae remain partially unresolved. Herein using a mitochondrial marker (cytochrome b) as the 
point of departure for 76 specimens of Malagasy vespers and appropriate African taxa, we diagnose the six taxa of this subfamily 
on the island by overlaying different morphological and bioacoustic characters on the clade structure of sequenced animals. The 
species include: endemic Neoromicia matroka, which is sister to African N. capensis; endemics N. malagasyensis and N. robertsi, 
which form sister species; a member of the genus Hypsugo, which is sister to African H. anchietae and described herein as new 
to science; Pipistrellus hesperidus for which Madagascar animals are genetically close but distinct from African populations of the 
same species; and endemic P. raceyi, which shows segregation of eastern (mesic) and western (dry) populations and its sister 
species relationships are unresolved. While the external and craniodental measurements, as well as bioacoustic variables, allow 
only partial differentiation of these six species of Vespertilioninae, molecular characters provide definitive separation of the taxa, as 
do male bacular morphology.

GOODMAN, S. M., RAMASINDRAZANA, B., NAUGHTON, K. M. and APPLETON, B. 2015b. Description of a 
new species of Miniopterus aelleni group (Chiroptera Miniopteridae) from upland areas of central and 
northern Madagascar. Zootaxa 3936(4): 538–558. doi: 10.11646/zootaxa.3936.4.4.

Recent molecular genetic work, combined with morphological comparisons, on Malagasy members of the bat genus Miniopterus 
(Family Miniopteridae), has uncovered a number of cryptic species. Based on recently collected specimens and associated tissues, 
we examine patterns of variation in M. aelleni, the holotype of which comes from Ankarana in northern Madagascar. Using molecular 
genetic (mitochondrial cytochrome b) and morphological characters we describe a new species, M. ambohitrensis sp. nov. In northern 
Madagascar, M. ambohitrensis and M. aelleni are allopatric, but occur in relatively close geographical contact (approximately 40 
km direct line distance) with M. ambohitrensis found at Montagne d’Ambre in montane humid forest and M. aelleni sensu stricto 
at Ankarana in dry deciduous forest. Morphologically, this new taxon is differentiated from M. aelleni based on pelage coloration, 
external measurements, craniodental differences, and tragus shape. Comparisons using 725 bp of cytochrome b found a divergence 
of 1.1% within M. aelleni sensu stricto, 0.8% within M. ambohitrensis, and 3.3% between these two clades. The two sister species 
do not demonstrate acoustical differences based on recordings made in a flight cage. Miniopterus ambohitrensis is known from four 
localities in the northern and central portions of Madagascar, all from montane regions and across an elevational range from about 
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800 to 1600 m; its calculated “Extent of occurrence” is 15,143 km2. It is possible that this species is at least partially migratory.

GUYTON, J. A. and BROOK, C. E. 2014. African Bats: Conservation in the time of Ebola. THERYA 6(1): 69–88. 
doi: 10.12933/therya-15-244.

Introduction: Bats are among the most poorly studied mammals, despite their diversity and important ecological services.  The 
ongoing Ebola epidemic in western Africa underscores the increasingly recognized role of bats as reservoirs for emerging human 
diseases.  An understanding of the mechanisms supporting pathogen maintenance in bat hosts is essential to informing future public 
health measures, as well as conservation efforts for wild bat populations.  This is crucial in Africa, where the human population is 
burgeoning, increasing habitat loss and human contact with wildlife. The importance of natural history.  The natural history and 
ecology of bats, especially in Africa, is poorly understood, making responsible management decisions difficult.  Metrics for guiding 
management of pathogens and their host populations, such as critical community size and minimum viable population size, often 
require more natural history knowledge than we currently have available.  We argue that management action without adequate 
research can lead to counterproductive results.  In the past, fear-based management responses such as culling campaigns have 
counterintuitively increased the prevalence of pathogens in the target host population, as has been observed in the vampire bat-
rabies system and the Egyptian fruit bat-Marburg system. Bat conservation in the time of Ebola.  Many of the same anthropogenic 
stressors that are threatening bat populations, such as habitat loss and hunting, are also likely drivers of zoonotic pathogen 
emergence.  Given this, and given that reducing bat populations can increase rather than decrease pathogen prevalence, we argue 
that conservation measures for bats should be strengthened in this time of Ebola.  We offer a few potential first steps. Conclusions 
and Future Directions:  We advocate the precautionary principle, and encourage significant and urgent increases in natural history 
studies, education, and conservation measures for African bats.

HAYMAN, D. T. S. 2015. Biannual birth pulses allow filoviruses to persist in bat populations. Proceedings of the 
Royal Society of London B 282(1803): 20142591. doi: 10.1098/rspb.2014.2591.

Filoviruses Ebolavirus (EBOV) and Marburgvirus (MARV) cause haemorrhagic fevers with high mortality rates, posing significant 
threats to public health. To understand transmission into human populations, filovirus dynamics within reservoir host populations 
must be understood. Studies have directly linked filoviruses to bats, but the mechanisms allowing viral persistence within bat 
populations are poorly understood. Theory suggests seasonal birthing may decrease the probability of pathogen persistence within 
populations, but data suggest MARV may persist within colonies of seasonally breeding Egyptian fruit bats, Rousettus aegyptiacus. 
I synthesize available filovirus and bat data in a stochastic compartmental model to explore fundamental questions relating to 
filovirus ecology: can filoviruses persist within isolated bat colonies; do critical community sizes exist; and how do host–pathogen 
relationships affect spillover transmission potential? Synchronous annual breeding and shorter incubation periods did not allow 
filovirus persistence, whereas bi-annual breeding and longer incubation periods, such as reported for Egyptian fruit bats and EBOV 
in experimental studies, allowed persistence in colony sizes often found in nature. Serological data support the findings, with bats 
from species with two annual birth pulses more likely to be seropositive (odds ratio (OR) 4.4, 95% confidence interval (CI) 2.5–8.7) 
than those with one, suggesting that biannual birthing is necessary for filovirus persistence.

ISHII, A., UENO, K., ORBA, Y., SASAKI, M., MOONGA, L., HANG’OMBE, B. M., MWEENE, A. S., UMEMURA, T., 
ITO, K., HALL, W. W. and SAWA, H. 2014. A nairovirus isolated from African bats causes haemorrhagic 
gastroenteritis and severe hepatic disease in mice. Nature Communications 5(5651): 1-23. doi: 10.1038/
ncomms6651.

Bats can carry important zoonotic pathogens. Here we use a combination of next-generation sequencing and classical virus isolation 
methods to identify novel nairoviruses from bats captured from a cave in Zambia. This nairovirus infection is highly prevalent among 
giant leaf-nosed bats, Hipposideros gigas (detected in samples from 16 individuals out of 38). Whole-genome analysis of three viral 
isolates (11SB17, 11SB19 and 11SB23) reveals a typical bunyavirus tri-segmented genome. The strains form a single phylogenetic 
clade that is divergent from other known nairoviruses, and are hereafter designated as Leopards Hill virus (LPHV). When i.p. 
injected into mice, the 11SB17 strain causes only slight body weight loss, whereas 11SB23 produces acute and lethal disease 
closely resembling that observed with Crimean–Congo Haemorrhagic Fever virus in humans. We believe that our LPHV mouse 
model will be useful for research on the pathogenesis of nairoviral haemorrhagic disease.

JACOBS, D. S., BASTIAN, A. and BAM, L. 2014. The influence of feeding on the evolution of sensory signals: 
a comparative test of an evolutionary trade-off between masticatory and sensory functions of skulls in 
southern African Horseshoe bats (Rhinolophidae). Journal of Evolutionary Biology 27(12): 2829–2840. 
doi: 10.1111/jeb.12548.

The skulls of animals have to perform many functions. Optimization for one function may mean another function is less optimized, 
resulting in evolutionary trade-offs. Here, we investigate whether a trade-off exists between the masticatory and sensory functions of 
animal skulls using echolocating bats as model species. Several species of rhinolophid bats deviate from the allometric relationship 
between body size and echolocation frequency. Such deviation may be the result of selection for increased bite force, resulting in 
a decrease in snout length which could in turn lead to higher echolocation frequencies. If so, there should be a positive relationship 
between bite force and echolocation frequency. We investigated this relationship in several species of southern African rhinolophids 
using phylogenetically informed analyses of the allometry of their bite force and echolocation frequency and of the three-dimensional 
shape of their skulls. As predicted, echolocation frequency was positively correlated with bite force, suggesting that its evolution 
is influenced by a trade-off between the masticatory and sensory functions of the skull. In support of this, variation in skull shape 
was explained by both echolocation frequency (80%) and bite force (20%). Furthermore, it appears that selection has acted on the 
nasal capsules, which have a frequency-specific impedance matching function during vocalization. There was a negative correlation 
between echolocation frequency and capsule volume across species. Optimization of the masticatory function of the skull may have 
been achieved through changes in the shape of the mandible and associated musculature, elements not considered in this study.
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KAŇUCH, P., AGHOVÁ, T., MEHERETU, Y., ŠUMBERA, R. and BRYJA, J. 2015. New discoveries on the ecology 
and echolocation of the heart-nosed bat Cardioderma cor with a contribution to the phylogeny of 
Megadermatidae. African Zoology 50(1): 53 - 57. doi: 10.1080/15627020.2015.1021711.

In this study we report findings in roosting ecology, ectoparasites, echolocation characteristics and the phylogenetic position of 
Cardioderma cor, an impressive bat species that is distributed throughout the savannas and woodlands of eastern Africa. For 
individuals caught in Mago National Park, Ethiopia, we recorded broadband frequency-modulated ultrasound signals having very 
short duration (2 ms) with three harmonic components. The mean peak frequency of the first harmonic was 50.4 kHz and the mean 
inter-signal interval was 186 ms. Phylogenetic reconstructions of all known species from the family Megadermatidae based on DNA 
sequences of two mitochondrial and four nuclear genes yielded incongruent topologies (both Bayesian inference and maximum 
likelihood analysis) with only weak support for nodes. The phylogeny that combined all six loci into a species tree was not congruent 
with any previous inference based on dental or cranial characteristics, but it suggested separate generic status of two Megaderma 
species. However, additional genetic data are necessary to resolve the phylogeny of Megadermatidae, a group that probably 
evolved by simultaneous divergence of all five extant lineages.

KOVALYOVA, I. M. 2014. Key morphofunctional transformations in the evolution of bats (Mammalia, Chiroptera). 
Russian Journal of Developmental Biology 45(6): 324–336. doi: 10.1134/S1062360414060071.

Study on the morphology and morphogenesis of wing membranes in bats has revealed some peculiarities in their structure and 
development. Understanding the embryogenesis of these animals, as well as attraction of data obtained on their molecular genetics 
and paleontology, allows one to single out some factors that could have initiated evolutionary modifications in development programs. 
A scenario of the key morphofunctional transformations in the forelimbs during the evolution of chiropterans is given.

LARSEN, P. A., HAYES, C. E., WILKINS, M. A., GOMARD, Y., SOOKHAREEA, R., YODER, A. D. and GOODMAN, 
S. M. 2014. Population genetics of the Mauritian flying fox, Pteropus niger. Acta Chiropterologica 16(2): 
293–300. doi: 10.3161/150811014X687251.

The Mauritius flying fox Pteropus niger is distributed on the islands of Mauritius and La Réunion in the western Indian Ocean. 
Although recent studies have examined the phylogenetics and systematics of this genus, relatively few have assessed the population 
genetics of species distributed on oceanic islands and no study has focused on the demographics of P. niger. Here, we present 
mitochondrial DNA sequence data from 39 individuals of P. niger collected from four main colonies distributed throughout Mauritius. 
Our results indicate that the Mauritian population of P. niger is likely panmictic, with moderate to high levels of gene flow occurring 
among colonies distributed across the island. Collectively, our sequence data suggest moderate levels of genetic variation within the 
population. These findings will help to inform ongoing conservation and disease surveillance initiatives.

MAGANGA, G. D., BOURGAREL, M., NKOGHE, J. O., N’DILIMABAKA, N., DROSTEN, C., PAUPY, C., MORAND, 
S., DREXLER, J. F. and LEROY, E. M. 2014. Identification of an unclassified Paramyxovirus in Coleura 
afra: A potential case of host specificity. Plos one 9(12): e115588. doi: 10.1371/journal.pone.0115588.

Bats are known to harbor multiple paramyxoviruses. Despite the creation of two new genera, Aquaparamyxovirus and Ferlavirus, to 
accommodate this increasing diversity, several recently isolated or characterized viruses remain unclassified beyond the subfamily 
level. In the present study, among 985 bats belonging to 6 species sampled in the Belinga caves of Gabon, RNA of an unclassified 
paramyxovirus (Belinga bat virus, BelPV) was discovered in 14 African sheath-tailed bats (Coleura afra), one of which exhibited 
several hemorrhagic lesions at necropsy, and viral sequence was obtained in two animals. Phylogenetically, BelPV is related to J 
virus and Beilong virus (BeiPV), two other unclassified paramyxoviruses isolated from rodents. In the diseased BelPV-infected C. 
afra individual, high viral load was detected in the heart, and the lesions were consistent with those reported in wild rodents and mice 
experimentally infected by J virus. BelPV was not detected in other tested bat species sharing the same roosting sites and living in 
very close proximity with C. afra in the two caves sampled, suggesting that this virus may be host-specific for C. afra. The mode of 
transmission of this paramyxovirus in bat populations remains to be discovered.

MEYER, C. F. J., AGUIAR, L. M. S., AGUIRRE, L. F., BAUMGARTEN, J., CLARKE, F. M., COSSON, J.-F., ESTRADA 
VILLEGAS, S., FAHR, J., FARIA, D., FUREY, N., HENRY, M., JENKINS, R. K. B., KUNZ, T. H., MACSWINEY 
GONZÁLEZ, M. C., MOYA, I., PONS, J.-M., RACEY, P. A., REX, K., SAMPAIO, E. M., STONER, K. E., VOIGT, 
C. C., VON STADEN, D., WEISE, C. D. and KALKO, E. K. V. 2014 (for 2015). Species undersampling in 
tropical bat surveys: Effects on emerging biodiversity patterns. Journal of Animal Ecology 84(1): 113–
123. doi: 10.1111/1365-2656.12261.

1. Undersampling is commonplace in biodiversity surveys of species-rich tropical assemblages in which rare taxa abound, with 
possible repercussions for our ability to implement surveys and monitoring programs in a cost-effective way. 2. We investigated the 
consequences of information loss due to species undersampling (missing subsets of species from the full species pool) in tropical bat 
surveys for the emerging patterns of species richness and compositional variation across sites. 3. For 27 bat assemblage datasets 
from across the tropics, we used correlations between original datasets and subsets with different numbers of species deleted either 
at random, or according to their rarity in the assemblage, to assess to what extent patterns in species richness and composition 
in data subsets are congruent with those in the initial dataset. We then examined to what degree high sample representativeness 
(r ≥ 0.8) was influenced by biogeographic region, sampling method, sampling effort, or structural assemblage characteristics. 4. 
For species richness, correlations between random subsets and original datasets were strong (r ≥ 0.8) with moderate (ca. 20%) 
species loss. Bias associated with information loss was greater for species composition; on average ca. 90% of species in random 
subsets had to be retained to adequately capture among-site variation. For non-random subsets, removing only the rarest species 
(on average ~10% of the full dataset) yielded strong correlations (r > 0.95) for both species richness and composition. Eliminating 
greater proportions of rare species resulted in weaker correlations and large variation in the magnitude of observed correlations 
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among datasets. 5. Species subsets that comprised ca. 85% of the original set can be considered reliable surrogates, capable of 
adequately revealing patterns of species richness and temporal or spatial turnover in many tropical bat assemblages. Our analyses 
thus demonstrate the potential as well as limitations for reducing survey effort and streamlining sampling protocols, and consequently 
for increasing the cost-effectiveness in tropical bat surveys or monitoring programs. The dependence of the performance of species 
subsets on structural assemblage characteristics (total assemblage abundance, proportion of rare species), however, underscores 
the importance of adaptive monitoring schemes and of establishing surrogate performance on a site-by-site basis based on pilot 
surveys.

MORATELLI, R. and CALISHER, C. H. 2015. Bats and zoonotic viruses: can we confidently link bats with 
emerging deadly viruses? Memórias Instituo Oswaldo Cruz, Rio de Janeiro 110(1): 1–22. doi: 10.1590/0074-
02760150048.

An increasingly asked question is ‘can we confidently link bats with emerging viruses?’ No, or not yet, is the qualified answer based 
on the evidence available. Although more than 200 viruses – some of them deadly zoonotic viruses – have been isolated from or 
otherwise detected in bats, the supposed connections between bats, bat viruses and human diseases have been raised more on 
speculation than on evidence supporting their direct or indirect roles in the epidemiology of diseases (except for rabies). However, 
we are convinced that the evidence points in that direction and that at some point it will be proved that bats are competent hosts 
for at least a few zoonotic viruses. In this review, we cover aspects of bat biology, ecology and evolution that might be relevant 
in medical investigations and we provide a historical synthesis of some disease outbreaks causally linked to bats. We provide 
evolutionary-based hypotheses to tentatively explain the viral transmission route through mammalian intermediate hosts and to 
explain the geographic concentration of most outbreaks, but both are no more than speculations that still require formal assessment.

OLEKSY, R., RACEY, P. A. and JONES, G. 2015a. High-resolution GPS tracking reveals habitat selection and the 
potential for long-distance seed dispersal by Madagascan flying foxes Pteropus rufus. Global Ecology 
and Conservation 3: 678–692. doi: 1016/j.gecco.2015.02.012.

Long-distance seed dispersal can be important for the regeneration of forested habitats, especially in regions where deforestation 
has been severe. Old World fruit bats (Pteropodidae) have considerable potential for long-distance seed dispersal. We studied the 
movement patterns and feeding behaviour of the endemic Madagascan flying fox Pteropus rufus, in Berenty Reserve, southeast 
Madagascar. Between July and September 2012 (the dry season) nine males and six females were tagged with customised GPS 
loggers which recorded fixes every 2.5 min between 18.00 and 06.00 h. The combined home range of all of the tagged bats during 
86 nights exceeded 58,000 ha. Females had larger home ranges and core foraging areas and foraged over longer distances 
(average 28.1 km; median 26.7 km) than males (average 15.4 km; median 9.5 km). Because the study was conducted during 
the gestation period, the increased energy requirements of females may explain their greater mean foraging area. Compositional 
analysis revealed that bats show strong preferences for overgrown sisal (Agave sisalana) plantations (a mix of shrub, trees and sisal 
plants) and remnant riverside forest patches. Sisal nectar and pollen were abundant food sources during the tracking period and 
this probably contributed to the selective use of overgrown sisal plantations. The bats also ate large quantities of figs (Ficus grevei) 
during the study, and dispersed seeds of this important pioneer species. The bats flew at an average speed of 9.13 m/s, perhaps to 
optimise gliding performance. The study confirms that P. rufus has the potential to be a long-distance seed disperser, and is able to 
fly over a large area, often crossing cleared parts of its habitat. It potentially plays an important role in the regeneration of threatened 
forest habitats in this biodiversity hotspot.

OLEKSY, R., RANDRIANANDRIANINA, F. and JENKINS, R. K. B. 2015b. Commercial hunting of foraging bats 
in western Madagascar. African Bat Conservation News 37: 3–5. www.africanbats.org/Documents/Papers/ABCN/
Oleksy_et_al_2015.pdf

PEEREBOOM, D. and VAN LIESHOUT, S. 2015. Possible first record and echolocation call of Scotophilus cf. 
nux Thomas, 1904 from Gabon. African Bat Conservation News 37: 5–8. www.africanbats.org/Documents/Papers/
ABCN/Peereboom_and_van_Lieshout_2015.pdf.

PERNET, O., SCHNEIDER, B. S., BEATY, S. M., LEBRETON, M., YUN, T. E., PARK, A., ZACHARIAH, T. T., BOWDEN, 
T. A., HITCHENS, P., RAMIREZ, C. M., DASZAK, P., MAZET, J., FREIBERG, A. N., WOLFE, N. D. and LEE, B. 2014. 
Evidence for henipavirus spillover into human populations in Africa. Nature Communications 5(5342): 1–10. 
doi: 10.1038/ncomms6342.
Zoonotic transmission of lethal henipaviruses (HNVs) from their natural fruit bat reservoirs to humans has only been reported 
in Australia and South/Southeast Asia. However, a recent study discovered numerous HNV clades in African bat samples. To 
determine the potential for HNV spillover events among humans in Africa, here we examine well-curated sets of bat (Eidolon helvum, 
n=44) and human (n=497) serum samples from Cameroon for Nipah virus (NiV) cross-neutralizing antibodies (NiV-X-Nabs). Using a 
vesicular stomatitis virus (VSV)-based pseudoparticle seroneutralization assay, we detect NiV-X-Nabs in 48% and 3–4% of the bat 
and human samples, respectively. Seropositive human samples are found almost exclusively in individuals who reported butchering 
bats for bushmeat. Seropositive human sera also neutralize Hendra virus and Gh-M74a (an African HNV) pseudoparticles, as well 
as live NiV. Butchering bat meat and living in areas undergoing deforestation are the most significant risk factors associated with 
seropositivity. Evidence for HNV spillover events warrants increased surveillance efforts.
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ŘEŘUCHA, Š., BARTONIČKA, T., JEDLIČKA, P., ČIŽEK, M., HLOUŠA, O., LUČAN, R. and HORÁČEK, I. 2015. The 
BAARA (Biological AutomAted RAdiotracking) System: A new approach in ecological field studies. PloS 
one 10(2): e0116785. doi: 10.1371/journal.pone.0116785.

Radiotracking is an important and often the only possible method to explore specific habits and the behaviour of animals, but it has 
proven to be very demanding and time-consuming, especially when frequent positioning of a large group is required. Our aim was 
to address this issue by making the process partially automated, to mitigate the demands and related costs. This paper presents 
a novel automated tracking system that consists of a network of automated tracking stations deployed within the target area. Each 
station reads the signals from telemetry transmitters, estimates the bearing and distance of the tagged animals and records their 
position. The station is capable of tracking a theoretically unlimited number of transmitters on different frequency channels with the 
period of 5–15 seconds per single channel. An ordinary transmitter that fits within the supported frequency band might be used with 
BAARA (Biological AutomAted RAdiotracking); an extra option is the use of a custom programmable transmitter with configurable 
operational parameters, such as the precise frequency channel or the transmission parameters. This new approach to a tracking 
system was tested for its applicability in a series of field and laboratory tests. BAARA has been tested within fieldwork explorations 
of Rousettus aegyptiacus during field trips to Dakhla oasis in Egypt. The results illustrate the novel perspective which automated 
radiotracking opens for the study of spatial behaviour, particularly in addressing topics in the domain of population ecology.

SAÉZ, A. M., WEISS, S., NOWAK, K., LAPEYRE, V., ZIMMERMANN, F., DÜX, A., KÜHL, H. S., KABA, M., REGNAUT, 
S., MERKEL, K., SACHSE, A., THIESEN, U., VILLÁNYI, L., BOESCH, C., DABROWSKI, P. W., RADONIC, A., 
NITSCHE, A., LEENDERTZ, S. A. J., PETTERSON, S., BECKER, S., KRÄHLING, V., COUACY-HYMANN, E., 
AKOUA-KOFFI, C., WEBER, N., SCHAADE, L., FAHR, J., BORCHERT, M., GOGARTEN, J. F., CALVIGNAC-
SPENCER, S. and LEENDERTZ, F. H. 2014. Investigating the zoonotic origin of the West African Ebola 
epidemic. EMBO Molecular Medicine 6(12): 4880 - 4902. doi: 10.15252/emmm.201404792.

The severe Ebola virus disease epidemic occurring in West Africa stems from a single zoonotic transmission event to a 2-year-old 
boy in Meliandou, Guinea. We investigated the zoonotic origins of the epidemic using wildlife surveys, interviews, and molecular 
analyses of bat and environmental samples. We found no evidence for a concurrent outbreak in larger wildlife. Exposure to fruit bats 
is common in the region, but the index case may have been infected by playing in a hollow tree housing a colony of insectivorous free-
tailed bats (Mops condylurus). Bats in this family have previously been discussed as potential sources for Ebola virus outbreaks, and 
experimental data have shown that this species can survive experimental infection. These analyses expand the range of possible 
Ebola virus sources to include insectivorous bats and reiterate the importance of broader sampling efforts for understanding Ebola 
virus ecology.

SCHAER, J., REEDER, D. M., VODZAK, M. E., OLIVAL, K. J., WEBER, N., MAYER, F., MATUSCHEWSKI, K. 
and PERKINS, S. L. 2015. Nycteria parasites of Afrotropical insectivorous bats. International Journal for 
Parasitology. doi: j.ijpara.2015.01.008.

Parasitic protozoan parasites have evolved many co-evolutionary paths towards stable transmission to their host population. 
Plasmodium spp., the causative agents of malaria, and related haemosporidian parasites are dipteran-borne eukaryotic pathogens 
that actively invade and use vertebrate erythrocytes for gametogenesis and asexual development, often resulting in substantial 
morbidity and mortality of the infected hosts. Here, we present results of a survey of insectivorous bats from tropical Africa, including 
new isolates of species of the haemosporidian genus Nycteria. A hallmark of these parasites is their capacity to infect bat species 
of distinct families of the two evolutionary distant chiropteran suborders. We did detect Nycteria parasites in both rhinolophid and 
nycterid bat hosts in geographically separate areas of Sub-Saharan Africa, however our molecular phylogenetic analyses support 
the separation of the parasites into two distinct clades corresponding to their host genera, suggestive of ancient co-divergence and 
low levels of host switching. For one clade of these parasites, cytochrome b genes could not be amplified and cytochrome oxidase I 
sequences showed unusually high rates of evolution, suggesting that the mitochondrial genome of these parasites may have either 
been lost or substantially altered. This haemosporidian parasite mammalian host system also highlights that sequential population 
expansion in the liver and gametocyte formation is a successful alternative to intermediate erythrocytic replication cycles.

SCHOUNTZ, T. 2014. Immunology of bats and their viruses: challenges and opportunities. Viruses 6(12): 4880–
4902. doi: 10.3390/v6124880.

Bats are reservoir hosts of several high-impact viruses that cause significant human diseases, including Nipah virus, Marburg 
virus and rabies virus. They also harbor many other viruses that are thought to have caused disease in humans after spillover into 
intermediate hosts, including SARS and MERS coronaviruses. As is usual with reservoir hosts, these viruses apparently cause little 
or no pathology in bats. Despite the importance of bats as reservoir hosts of zoonotic and potentially zoonotic agents, virtually nothing 
is known about the host/virus relationships; principally because few colonies of bats are available for experimental infections, a lack 
of reagents, methods and expertise for studying bat antiviral responses and immunology, and the difficulty of conducting meaningful 
field work. These challenges can be addressed, in part, with new technologies that are species-independent that can provide insight 
into the interactions of bats and viruses, which should clarify how the viruses persist in nature, and what risk factors might facilitate 
transmission to humans and livestock.

SHI, J. J., CHAN, L. M., PEEL, A. J., LAI, R., YODER, A. D. and GOODMAN, S. M. 2014. A deep divergence 
time between sister species of Eidolon (Pteropodidae) with evidence for widespread panmixia. Acta 
Chiropterologica 16(2): 279–292. doi: 10.3161/150811014X687242.

The pteropodid fruit bat genus Eidolon is comprised of two extant species: E. dupreanum on Madagascar and E. helvum on the 
African mainland and offshore islands. Recent population genetic studies of E. helvum indicate widespread panmixia across the 
continent, although island populations off western Africa show genetic structure. Little is known about the genetic connectivity of 

http://dx.doi.org/10.1371/journal.pone.0116785
http://dx.doi.org/10.15252/emmm.201404792
http://dx.doi.org/j.ijpara.2015.01.008
http://dx.doi.org/10.3390/v6124880
http://dx.doi.org/10.3161/150811014X687242
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E. dupreanum or the divergence time between these two sister species. We examine sequence data for one mitochondrial (cyt-b) 
and three nuclear regions (β-fib, RAG1, and RAG2) to assess population genetic structure within E. dupreanum and divergence 
between the two Eidolon spp. In addition, we characterize the demographic history of both taxa using coalescent-based methods. 
We find little evidence for population structure within E. dupreanum, and suggest that this reflects dispersal based on seasonal fruit 
availability and a preference for roosting sites in exposed rock outcrops. However, despite apparent panmixia in both Eidolon spp. 
and large dispersal distances reported in previous studies for E. helvum, these two taxa diverged in the mid-to-late Miocene. Both 
species are also characterized by population expansion and young, Pleistocene clade ages, although slower population growth in E. 
dupreanum is likely explained by its divergence via colonization from the mainland. Finally, we discuss the implications of population 
connectivity in E. dupreanum in the context of its potential role as a reservoir host for pathogens capable of infecting humans.

SOISOOK, P., PRAJAKJITR, A., KARAPAN, S., FRANCIS, C. M. and BATES, P. J. J. 2015. A new genus and 
species of false vampire (Chiroptera: Megadermatidae) from peninsular Thailand. Zootaxa 3931(4): 528–
550. doi: 10.11646/zootaxa.3931.4.4.

A new genus and associated species of false vampire, family Megadermatidae, are described based on three specimens from Bala 
Forest, Narathiwat Province, peninsular Thailand. The new taxon is characterised by a unique combination of distinctive dental, 
cranial, and external characters, some of which are shared with exclusively African genera and some with Asian genera. These 
characters are comparable to, or exceed in number, those differentiating currently recognised genera in the family Megadermatidae. 
They include the absence of a first upper premolar; greatly enlarged upper canine without an anterolingual cingular cusp but with 
a robust posterolingual cusp; unmodified upper first molar with the preparacrista subequal in length to the postmetacrista, the 
metastyle not reduced and situated labially; robust lower canine without an anterolingual cusp; the first lower premolar enlarged, 
equal to or larger than the second lower premolar. In the skull, there is a pronounced rostral depression but no well developed frontal 
shield with preorbital and/or postorbital processes; the coronoid process is greatly enlarged in each half mandible. Externally, the 
body size is relatively large and the posterior noseleaf is rounded. The baculum has a robust shaft and two short prongs—the bacula 
of all five other species of megadermatid are illustrated for the first time; extraordinarily, those of Macroderma gigas and Megaderma 
lyra comprise two separate bones. DNA barcoding indicate a genetic divergence of about 20 percent (sequence divergence in 
the mitochondrial gene CO1) between the new genus and species of Megaderma and Cardioderma. Currently, despite numerous 
bat surveys in peninsular Thailand, the new genus is only known from Bala Forest. The small area of this forest and the very low 
capture rate suggest that the new species may be extremely rare. Its natural history is little known, although its robust dental and 
cranial features when coupled with chance observations of its feeding behaviour, suggest it may specialise in eating large beetles. 
Its conservation status is considered to be at risk owing to the rapid loss of forest habitat in much of the Thai-Malay peninsula.

ŠRÁMEK, J. and BENDA, P. 2014. Sexual and age size variation in the western Palaearctic populations of 
Miniopterus bats (Chiroptera: Miniopteridae). Folia Zoologica 63(3): 216–227.

Among populations of the Miniopterus bats of western Palaearctic, intraspecific variation has not been well documented. Herein we 
investigate sexual and age variation of these populations using two approaches – linear and geometric morphometrics. We analysed 
Moroccan (M. maghrebesnis), western and eastern European (M. schreibersii), Levantine (M. schreibersii), and east-Afghanistani 
(M. cf. fuliginosus) specimens; variation was compared between sexes of the particular specimen sets of three above mentioned 
Miniopterus spp. and between four age cohorts of M. schreibersii samples. The results showed in all examined population sets males 
to be generally larger in size than females, the exception being the east-European animals. Significantly the most divergent sexes 
were those from eastern Afghanistan, the Levant and eastern Europe. The differences found between sexes in as well as between 
examined population sets can be attributed to different life histories and/or to food competition. Weak correlations between patterns 
of sexual dimorphism and the newly proposed western Palaearctic classification of the Miniopterus bats suggest only a limited 
contribution of sexual variation to morphological variation in general. Certain aspects of age variation were found in all examined 
morphological characters except the non-metric traits, which in turn indicates the importance of these traits for identification of the 
particular taxon across age categories.

TAYLOR, G., SCHARLEMANN, J. P. W., ROWCLIFFE, M., KÜMPEL, N., HARFOOT, M. B. J., FA, J. E., MELISCH, 
R., MILNER-GULLAND, E. J., BHAGWAT, S., ABERNETHY, K. A., AJONINA, A. S., ALBRECHTSEN, 
L., ALLEBONE-WEBB, S., BROWN, E., BRUGIERE, D., CLARK, C., COLELL, M., COWLISHAW, G., 
CROOKES, D., DE MERODE, E., DUPAIN, J., EAST, T., EDDERAI, D., ELKAN, P., GILL, D., GREENGRASS, 
E., HODGKINSON, C., ILAMBU, O., JEANMART, P., JUSTE, J., LINDER, J. M., MACDONALD, D. W., NOSS, 
A. J., OKORIE, P. U., OKOUYI, V. J. J., PAILLER, S., POULSEN, J. R., RIDDELL, M., SCHLEICHER, J., 
SCHULTE-HERBRÜGGEN, B., STARKEY, M., VAN VLIET, N., WHITHAM, C., WILLCOX, A. S., WILKIE, D. S., 
WRIGHT, J. H. and COAD, L. M. 2015. Synthesising bushmeat research effort in West and Central Africa: 
A new regional database. Biological Conservation 181: 199–205. doi: 10.1016/j.biocon.2014.11.001.

Unsustainable hunting threatens both biodiversity and local livelihoods. Despite high levels of research effort focused on 
understanding the dynamics of bushmeat trade and consumption, current research is largely site specific. Without synthesis and 
quantitative analysis of available case studies, the national and regional characteristics of bushmeat trade and consumption remain 
largely speculative, impeding efforts to inform national and regional policy on bushmeat trade. Here we describe the structure and 
content of the West and Central African bushmeat database which holds quantitative data on bushmeat sales, consumption and 
offtake for 177 species from 275 sites across 11 countries in two regions, spanning three decades of research. Despite this wealth of 
available data, we found important biases in research effort. The majority of studies in West and Central Africa have collected market 
data, which although providing a useful record of bushmeat sales, are limited in their ability to track changes in hunting offtake. In 
addition, few data exist for West Africa, and few studies have tracked changes over time, using repeat sampling. With new initiatives 
in the regions to track bushmeat hunting, this database represents an opportunity to synthesise current and future data on bushmeat 
hunting, consumption and trade in West and Central Africa, identify gaps in current understanding, and systematically target future 
monitoring efforts.

http://dx.doi.org/10.11646/zootaxa.3931.4.4
http://dx.doi.org/10.1016/j.biocon.2014.11.001
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Conferences

Zoological Society of  Southern Africa 37th ZSSA 
Congress
To be held at: Rhodes University, Grahamstown, South Africa, 12 to 17 July 2015.
Further information: http://www,essa-zssa2015.co.za/programme.html

17th International Bat Research Conference
To be held in: Durban, South Africa, July/August 2016. 
Further information: http://www.mammalogy.org/17th-international-bat-research-conference

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).

THIES, M. L. and LEWIS, P. J. 2015. Effects of fire on small mammals of the Koanaka Hills, northwestern 
Botswana. Occasional Papers of the Museum of Texas Tech University 330: 1-17.

In June 2008, a series of 230 small mammals were collected from the Koanaka Hills of northwestern Botswana as a reference 
collection to aid in defining changes in the regional climate over the past ~2 million years.  Just two months after this collection was 
made, large expanses of northwestern Botswana were consumed by wildfire, including the study site.  Efforts to evaluate the effects 
of catastrophic fire on wildlife diversity and post-fire genetic composition in southern Africa are uncommon.  The occurrence of this 
fire immediately after a comprehensive trapping effort allowed unanticipated research questions to be addressed.  To evaluate the 
effect of large-scale fire on small mammal species abundance and diversity, we returned to the Koanaka Hills in July 2009 and 
replicated the collecting efforts of 2008, which yielded 510 small mammals.   Analyses of the trapping data indicate only minor 
differences in species abundance and diversity among areas sampled.
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