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Research and Conservation Activities

NatioNal ScieNce Week 2017
Emily KUDZE - South African Department of Science and Technology - National Research Foundation intern hosted with AfricanBats NPC, 
South Africa.

National Science Week at the Ditsong National Museum of Natural History took place in 
August 2017. Each day the venue was filled with hundreds of buzzing young minds eager to learn 
new things, as learners from the surrounding Pretoria area came to view the various scientific 
exhibitions that were on offer. Amongst those, the AfricanBats exhibition was one of the main 
attractions. Staff from AfricanBats and students from the University of Pretoria (Centre for Wildlife 
Management) treated learners to a fun and insightful talk on basic bat biology, including topics 
such as diet, roosting behaviour and dispelling common misconceptions. Learners were given 
the opportunity to ask questions, and surprised us with questions like “how do species form?” 
as well as “how do bats mate?” We engaged learners with an interactive game using essential 
oils in little bottles, which taught them that bat mothers 
use smell to identify their offspring from amongst 
thousands of other bat babies at a roost. It is pleasing 
to see budding biologists in the making and it was as 
much fun for us as it was for the learners. In addition 

to the talk, learners got to view preserved specimens up close in glass jars. For many this was 
an amazing experience, as it was the first time they had ever seen bats this close. Overall, the 
exhibition was a worthwhile effort to increase awareness about these flying mammals and most 
importantly, inspire potential young biologists.

Special thanks to the team: Ernest Seamark, Teresa Kearney, Monique Shanahan, Tedson 
Nkoana, and Mariëtte Pretorius.

1St MeletSe ReSeaRch MeetiNg
Ernest C.J. SEAMARK1,2, Wanda MARKOTTER1,3, Teresa KEARNEY1,4 and Mark KEITH1,2 - 1AfricanBats NPC, South Africa. 2Eugène Marais 
Chair of Wildlife Management, Mammal Research Institute, University of Pretoria, South Africa. 3Centre for Viral Zoonoses, University of 
Pretoria, South Africa. 4Ditsong National Museum of Natural History, South Africa.

The first Meletse Research Meeting took place on 19 September 2017, hosted by the Centre for 
Viral Zoonoses, University of Pretoria (UP). Sixteen individuals, from four institutions (AfricanBats 
NPC, Centre for Viral Zoonoses (UP), Centre for Wildlife Management (UP) and the Ditsong 
National Museum of Natural History), participated. Nine students (1 honours, 5 MSc and 3 PhD) 
presented their projects linked to the Meletse Bat Research and Conservation Training Centre 
(MBRCTC). Principal investigators and post-doctoral fellows also presented on projects and future 
plans for the broader Meletse study area.

The purpose of this meeting was to allow students and researchers from across different 
disciplines (taxonomy, ecology and virology and bacteriology), to share their projects and what 
they have found to date. Many of the students have previously worked in the field together. 
Nevertheless, few knew the details of their colleague’s projects, especially those from different 

disciplines/institutions. The aim of the meeting was to identify and develop synergies across the various projects and disciplines.

Above:  Tedson Nkoana, Mariëtte Pretorius and Monique Shanahan interacting with learners during National Science week at the Ditsong National Museum of Natural History

Above: Participants of the 1st Meletse Research 
Meeting

Above: Learners examining a bat up close and 
personal without fear - appreciating the complex 
nose structures on the bats.

Above: Learners during National Science week.
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The projects were not limited to bats, but covered a range of research that is currently underway or planned for next year within the 
Meletse area. These projects provide a better understanding of the broader surrounding land-use and effects of changes in small mammals 
(bats, rodents, mice and sengi), vegetation, and insects, as well as their associated microbial life (viruses and bacteria).

Everyone was challenged to move from “we found x and y (bacteria, bat, rodent, insect, virus)” to rather ask questions of “why is x or y 
(bacteria, bat, rodent, insect, virus) found here (space)/then (time) and not there (space)/when (time)?”

This meeting allowed the principal investigators to identify future projects, and attempt to answer the ‘Why’ questions using cross-
disciplinary research. Current students will look at developing stronger cross-discipline research in future post-graduate projects.

Below is a list of the presentation titles, speakers and their associations:
Overview of protected area significance of Gatkop cave/Meletse – management and reporting requirements – Mr. Ernest Seamark 

(AfricanBats NPC)
Small mammal species occurring at Meletse, including variations over time and space, and life history traits – Dr. Teresa Kearney 

(Ditsong National Museum of Natural History)
Assessing the effects of land-use change on small mammal community assemblages – Dr. Mark Keith (Centre for Wildlife Management, 

University of Pretoria)
A framework for the study of zoonotic disease emergence and its drivers – Prof. Wanda Markotter, Centre for Viral Zoonoses, University 

of Pretoria)
Seasonal comparisons of the Barn owl (Tyto alba) diet in the Meletse mountain region in northern South Africa – Ms. Emma Swartz 

(Honour’s student, Centre for Wildlife Management, University of Pretoria)
Land cover effects on the space use of cave dwelling assemblages – Ms. Mariëtte Pretorius (DST-NRF intern, AfricanBats NPC)
Temporal changes in food resource availability of bat assemblages in two karst landscapes – Mr. Tlaishego Tedson Nkoana (MSc 

student, Centre for Wildlife Management, University of Pretoria)
Variation in abundance and body condition of the Meletse bat assemblage, Limpopo Province, South Africa – Ms. Monique Shanahan 

(MSc student, Centre for Wildlife Management, University of Pretoria)
Paramyxovirus diversity, host range, and transmission: What we know – Ms. Marinda Mortlock (PhD candidate, Centre for Viral Zoonoses, 

University of Pretoria)
Paramyxoviruses present in South African bat species – Ms. Erika Bruck (MSc student, Centre for Viral Zoonoses, University of Pretoria)
Detection of paramyxoviruses in small non-volant mammals found in Meletse, South Africa – Ms. Lebo Sibiya (MSc student, Centre for 

Viral Zoonoses, University of Pretoria)
Detection and characterization of potential zoonotic coronaviruses in bats and rodents of Meletse – Ms. Hlengiwe Nkambule (MSc 

student, Centre for Viral Zoonoses, University of Pretoria)
Insight into the relationship of arena- and hantaviruses in rodents: a perspective on their ecology, distribution and disease – Ms. 

Candice Ceusterman (PhD candidate, Centre for Viral Zoonoses, University of Pretoria)
Rabies related viruses detected in bats in Meletse – Dr. Jessica Coertse (Post-doctoral fellow, Centre for Viral Zoonoses, University of 

Pretoria)
Use of metagenomics to analyse excretions of pathogens – Ms. Marike Geldenhuys (PhD candidate, Centre for Viral Zoonoses, University 

of Pretoria)
Bacterial pathogens identified in bats in Meletse – Prof. Wanda Markotter (Centre for Viral Zoonoses, University of Pretoria)
Tattooing and other tracking methods – Dr. Low de Vries (Post-doctoral fellow, Centre for Viral Zoonoses, University of Pretoria)

octobeR 2017 - iNtRoductioN to bat biology, ecology, coNSeRvatioN aNd 
ideNtificatioN couRSe
Ernest C. J. SEAMARK1 and Teresa C. KEARNEY1,2 - 1AfricanBats NPC, South Africa. 2Ditsong 
National Museum of Natural History, South Africa.

The five day - Introduction to bat biology, ecology, conservation and identification course 
was held at the Ditsong National Museum of Natural History (2-6 October 2017). Ten students 
from three institutions (AfricanBats NPC, University of Pretoria and University of South Africa) 
representing three countries (Democratic Republic of the Congo (1), South Africa (8) and 
Zimbabwe (1)) attended the course. The mornings comprised mainly lectures that spanned 
different topics, providing the foundational information on bats. Afternoon sessions were 
practical hands on exercises – where student worked with dry and wet study material to learn 
and compare characteristics for identification.

For three evenings, capture practicals were undertaken on the University of Pretoria 
Experimental Farm, University of Pretoria. Students could assist with setting up of mist-nets and observe the capture and removal of bats. 
Four individuals of two species Cape Serotine (Neoromicia capensis) and Rusty Bat (Pipistrellus rusticus) were caught. Bats were measured, 
sexed, aged and reproductive status recorded. On release, the echolocation calls of each individual were recorded on a Walkabout bat 
detector.

After a day of learning more about echolocation and use of bat detectors. Thursday evening, students had the opportunity to walk around 
the main campus of the University of Pretoria, with different types of bat detectors. We were fortunate to hear and observe the territorial 

Above: October 2017 introduction course 
participants.
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calls of the male Epauletted Fruit Bats (Epomophorus sp.). Students were encouraged to observe the bats flight in relation to how the bat 
calls change based on what they had learned about the clutter continuum.

5th afRicaNbatS bat fieldWoRkeR’S couRSe
Mariëtte PRETORIUS - South African Department of Science and Technology - National Research 
Foundation intern hosted with AfricanBats NPC, South Africa.

December. That time of year that everyone in 
Johannesburg usually associates with sand, sun and 
beach holidays. However, whilst most of the city was 
trekking down to the coast, three students headed the 
opposite direction, to the savanna bushveld region of 
the Limpopo province for a three-week training course. 
Ms. Marëtte Pretorius and Ms. Emma Swartz (South 
Africa) and Mr. Patrick Jules Atagana (Cameroon) 
attended the 5th Bat Fieldworker’s course (25 
November -17 December 2017), held at the Meletse 
Bat Research Conservation and Training Centre near 
Thabazimbi.

The first few days were spent training in bat handling 
and measuring procedures, thereafter getting down 
to the business of working with live bats under the 
supervision of Mr Ernest Seamark. Whilst beach-goers 
elsewhere got up to secure prime spots for all-day sun 
tanning, the student trio was already up before sunrise, 
busy emptying harp traps, weighing, and measuring 
bats. In between attending lectures on echolocation 
and processing bats, the students were ‘taught the 
ropes’ on tying knots and putting up pole nets as well 
as canopy nets. It quickly became apparent that some 

were more adept at throwing the canopy net anchoring ropes over the branches of tall trees than 
others.

The course also offered opportunities to explore the surroundings, and interesting wildlife 
encountered included a pair of Barn Owls (Tyto alba), a Banded Rubber Frog (Phrynomantis bifasciatus) and the resident Bush Baby 
(Galago senegalensis). After three days of report writing to synthesise the bat data collected, the course ended with a relaxed braai under 
clear skies and the tranquil calls of the Scops-owls. Everything from encountering the local wildlife, dodging bushveld thunderstorms and 
working with more than 600 bats made for an unforgettable learning experience.

fiRSt Pit taggiNg SeSSioN
Mariëtte PRETORIUS - South African Department of Science and Technology - National Research 
Foundation intern hosted with AfricanBats NPC, South Africa.

The 5th AfricanBats Bat Fieldworker’s course, in addition to providing students with training 
in bat handling and research procedures, marked the launch of the Miniopterus on the Move 
project and the first PIT tagging session of the migratory Natal Long-fingered Bat (Miniopterus 
natalensis). One tray containing 100 MiniHPT8 PIT (Passive Integrated Transponder) tags, two 
tagging guns and a handheld scanner, purchased by AfricanBats, arrived in South Africa on Friday 
24 November.

Before we could start the tagging procedures, we prepared a table with everything that we 
would need, with items ranging from paper towel, a plastic syringe with water for the bats and the 
all-important Biomark tagging equipment.

This session was all about putting methodologies 
from the literature into practice. For better visibility, we tagged bats early morning, using 
individuals captured for the morning body measurement processing. We focused our tagging on 
male and non-lactating females only. Avoiding lactating females as they would be nursing young. 
Ernest and I worked closely together, as one person would hold and tag the bat whilst the other 
provided an extra set of hands passing along pieces of cotton wool or paper towel.

Apart form this session being our very first attempt, we managed to successfully tag 27 
individuals, which were all happy to fly back to their cave after their ordeal.

Above: 5th AfricanBats Bat Fieldworkers course 
participants front left: Patrick Atagata, Mariëtte 
Pretorius, Emma Swartz, Monique Shanahan, 
Ernest Seamark and Tedson Nkona.

Above: Mariëtte Pretorius using the Biomark 
injector gun to implant a 8mm PIT tag into a Natal 
Long-fingered Bat (Miniopterus natalensis) to 
better understand the movement patterns of this 
migratory species.

Above: Mariëtte Pretorius assisted by Ernest 
Seamark disinfecting skin of the area to be 
injected.

Above: Mariëtte Pretorius removing a Natal Long-
fingered bat (Miniopterus natalensis) from a mist 
net during the 5th AfricanBats bat fieldworkers 
course.

Above: Patrick Atagata measuring a Natal Long-
fingered Bat (Miniopterus natalensis) during the 
5th AfrianBats bat fieldworkers course

Above: Emma Swartz busy measuring the 
headlength of a Natal Long-fingered Bat 
(Miniopterus natalensis) during the 5th AfricanBats 
Bat fieldworkers course.

https://africanbats.org/5th-africanbats-bats-fieldworkers-course/
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battiNg With the fRieNdS of doRiNgkloof SPRuit – 18 febRuaRy 2018
Ernest C. J. SEAMARK1, Teresa C. KEARNEY1,2 and Mariëtte PRETORIUS1,3 - 1AfricanBats NPC, South 
Africa. 2 Ditsong National Museum of Natural History, South Africa. 3South African Department of 
Science and Technology - National Research Foundation intern, South Africa.

An evening was spent sharing and talking about bats with the Friends of Doringkloof Spruit 
[translated from the Afrikaans meaning “Thorn Ravine small-stream”]. This urban open space is 
located in the suburb of Centurion, South Africa, where a dedicated group of community members 
have taken on the management of this open space as a wildlife refuge and green corridor. This 
site is important as a corridor for a variety of wildlife such as birds and small mammals. But on 
this night, it was the bats that were in the spotlight. About 50 members of the community, from 
children to old age pensioners (and all ages in-between), braved the dark to come and learn 
more about the creatures of the night in their neighbourhood. Teresa Kearney, Ernest Seamark 
and Mariëtte Pretorius were on hand to speak to the residents and answer questions about bats.

In the early evening, mist nets were set up with the assistance of community members, all of 
whom were amazed at how fine a mist net is. Once the nets were up, Teresa gave the group general information about bats, whilst Mariëtte 
was asked about her PhD project – Miniopterus on the Move. A group from an Afrikaans junior school came to see what we were up to. 
Mariëtte took up the challenge of these young minds and presented to them in Afrikaans (which is her home language). Unfortunately, this 
group of young learners could not stay for the capture period. But there were many questions.

When it got dark and the bats started flying, out came the bat detector – where the echolocation calls of the bats could be seen. 
Unfortunately the bats needed to compete with the ultra-sonic sounds produced by insects in this green belt – which drowned out sounds 
coming from the bat. A few residents who were closer to the detector could see and hear when the bat was calling. But the skill of 
echolocation utilised by bats was witnessed by all with many bats flying towards and net and then up and over without being caught.

When time was getting to 20h00, we starting to think about calling it a night with not a single bat caught yet. A few die-hard bat fans 
were still with us. Suddenly, a small vesper bat was caught in the topmost pocket of the mist net. This caused much excitement. Mariëtte 
removed the bat from the net, then proceeded to measure and identify the bat, all the while speaking to the children and adults. Everyone 
was amazed that this small bat, weighing only 7 grams, was an adult.

The highlight of the evening was when the wing of the bat was opened, with an audible gasp heard from the group, as the handwing of 
the bat is its most amzaing feature to behold.  The bat was identified as the Cape Serotine Bat (Neoromicia capesis).  It was the released 
to contine its night of eating insects.  Ending the evening on this exciting note, it was time to take the nets down and pack up.

I would like to thank the Friends of Doornkloof Spruit for the opportunity to show and talk about the amazing bats that occur in this area. 
Watch www.africanbats.org/news/, as we are currently looking at setting up projects to examine bats within urban areas to investigate how 
important these green belts are.

exPloRatoRy viSit to gcWihaba cave, botSWaNa
Ernest C. J. SEAMARK1 and Mariëtte PRETORIUS1,2 - 1AfricanBats NPC, South Africa. 2South African Department of Science and Technology 
- National Research Foundation, South Africa.

When an invitation came via Rodger Ellis (Potchefstroom Potholing Club) from the Botswana 
Ministry of Environment, Natural Resources, Conservation and Tourism, Hon Minister T. Khama 
to visit the Gcwihaba Cave to provide advice on the bats in the cave, how could one refuse?  
With a seven day trip planned for the 19 - 25 February, and with a spot for an assistant to join, 
Mariëtte Pretorius jumped at the opportunity.  With less than 48 hrs to prepare and assist with 
the Friends of Doornkloof Spruit event on the Saturday evening, things were rushed to prepare 
for Monday’s departure.

Monday was a day’s drive to Gaborone, where we spent the night at the Crest Lodge.

Tuesday morning we were taken to the Gaborone airport, where a Botswana Department of 
Wildlife and National Parks pilot and Kodiak Quest airplane were waiting to fly us to Xai Xai.   
Arriving on this remote airstrip we were transported via vehicle to our tented camp, near the 
Gcwihaba Cave. After a quick lunch, we kitted up for an orientation walk through the caves on the 
purposed tourist route, guided by Rodger Ellis, together with Sean Boyce and Jean Oosthuizen 
(Movie Vision - Southern Lighting Solutions).  Sean and Jean were there to look at the lighting 
of the tourist route and cave features. Our purpose was to examine the Gcwihaba Cave for bats, 
make recommendations and look at future research and opportunities at the site.

Wednesday, we went back underground, this time assisted by Oaitse Ludimo (Geologist with 
the Department of National Museums and Monuments). Using the Gcwihaba Cave map, we 
grouped our observations of different bat species into the various cave sections.  Roosting bats 
were visually identified (family/genus level) and estimates of population size were recorded for 
each section of the cave. With the use of an Anabat Walkabout bat detector, echolocation calls 
of roosting and flying bats were recorded in each section.  At least three species from three 

Above: Mariëtte Pretorius engaged with members 
of the community of Doornkloof.

Above:  Mariëtte Pretorius standing at the sign at 
the entrance to Gcwihaba Cave. 

Above: Mariëtte Pretorius with team about to 
board the Botswana Wildlife and National Parks 
plane to take us to Xai Xai.

http://www.africanbats.org/news/
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families were observed and recorded during this visit - Slit-faced Bats (Nycteris), Horseshoe Bats (Rhinolophus), and Striped Leaf-nosed 
Bat (Macronycteris vittatus). From our conservative estimates for each of the three groups of bats, the population within the cave ranges 
between 5,000 – 10,000 individuals per species.  Future visits are already being planned in partnership with the Botswana National 
Museum, where we will be able to conduct more detailed investigations and bat captures.

Thursday was spent analysing bat echolocation calls and preparing a presentation for the meeting planned for Friday.

Minister Tshekedi Khama intended to fly to the site with the project team on Friday.  However, due to adverse weather conditions in 
Gaborone, the Wildlife plane was grounded.  Not knowing if the weather conditions would improve, it was decided that the project team 
should travel by vehicle to Maun.  It was a nail-biting road trip, in the dark with cattle and donkeys on the road.  But our drivers from the 
Botswana Tourism Organization got us to Maun safely.

Saturday morning we checked out of the Maun Lodge, expecting the Wildlife plane to pick us up at Maun airport at around 10h00, we 
were informed that the plane was again delayed due to poor weather.  The Wildlife plane arrived around 12h30, and we were informed by 
the pilot that he almost did not leave Gaborone due to the poor weather.  We were most grateful that he braved the rainstorms to come 
and fetch us. After packing the plane we headed south-west, back to Gaborone.  Due to the thick and low-hanging rain clouds, it was a low 
altitude flight with a zig-zag course to miss the approaching thunderstorms in our flight path. The low altitude gave us the opportunity to 
spot a herd of elephant and other game.  With a perfect landing in Gaborone, we were taken to the Botswana Tourism Organization offices 
to make our presentations to Minister T. Khama. The meeting was insightful and positive, the first steps in establishing and building bat 
biologists within Botswana – with the first projects centered on gaining an understanding of the ecology of the bats of the Gcwihaba and 
Koanaka Cave System Project.

A special thanks to Gorata Lekoko (Botswana Tourism Organization) for all her work in arranging accommodation, transport and 
everything else in between.

aPRil 2018 - iNtRoductioN to bat biology, ecology, coNSeRvatioN aNd 
ideNtificatioN couRSe
Ernest C. J. SEAMARK1,2, Mariëtte PRETORIUS1,2 and Teresa C. KEARNEY1,3 - 1AfricanBats NPC, South Africa. 2Eugène Marais Chair of Wildlife 
Management, Mammal Reseach Insitute, University of Pretoria, South Africa. 3Ditsong National Museum of Natural History, South Africa.

April sparked the first term for South African university vacation.  This also coincides with the 
Introduction to bat biology, ecology, conservation and identification course offered by AfricanBats 
NPC.  Well for five participants from two countries (Belgium and South Africa) it was not a vacation.  
These eager minds where present to familiarize themselves about the unique abilities of bats.   
Lecture series, hands on practicals in the museum collections as well as experiencing field work 
in the evenings.  This provided this small interested group of students a sample of the amazing 
world of bats.

It is hoped that some of these participants will be tempted to assist in understanding these 
amazing creatures of the night, by taking on a post graduate research project in the near future.

The course was presented by the three authors with the assistance of Emma Swartz 
(Department of Science and Technology – National Research Foundation intern 2018/19 hosted 
with AfricanBats NPC).

This course could not have been made possible without the support of the Ditsong National Museum of Natural History, Rufford 
Foundation, IdeaWild and Brevard Zoo.

Above:  Participants of the April 2018 introduction 
course to bats.

Above: Airstrip at Xai Xai, Botswana, with vechiles packed and ready to depart to camp.

Above: Camp at Gcwihaba, Botswana.
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yebo gogga yebo aMabloMo 2018
Mariëtte PRETORIUS - Bats on the Move program manager, AfricanBats NPC, South Africa and PhD candidate, Eugène 
Marais Chair of Wildlife Management, Mammal Research Institute, University of Pretoria, South Africa.

Yebo Gogga yebo amaBlomo is an annual educational event hosted by the University of the Witwatersrand. It provides 
the opportunity for inquisitive minds to learn about the wonderful natural world. The event hosts educational stands 
from a variety of different subjects ranging from microbiology, plants, insects and even live animals.

For the first time, AfricanBats NPC participated in this educational week from 9 - 13 May 2018. This year, the 
theme was deception, and we specifically focused on debunking some of the misconceptions about bats using beautiful photographs 
and preserved specimens. The team had the opportunity to interact with all ages, ranging from 
pre-school learners to high schoolers and adults. Everyone was intrigued by the variety of bats 
that occur in South Africa, and the fruit bat was definitely one of the star attractions! Many of the 
younger learners surprised us with their knowledge about bats, and we were more than happy to 
answer questions like “What are their wings made of ?”

Regardless of age, everyone left the stand having learned something new about bats.

6000 visitors were recoreded attending this five day event including 2600 learners and 144 
teachers from 44 schools.

Special thanks to the team: Sarah Oxley, Emma Swartz, Rudzani Thangambi, Ernest Seamark 
and Teresa Kearney.

Above: Mariëtte Pretorius together with Emma 
Swartz and Sarah Oxely (DST-NRF interns) 
interacting with learners during Yebo Gogga 
2018.

Observations, Discussions and Updates
ReceNt taxoNoMic chaNgeS to afRicaN bat taxa (2017 - 2018)

Victor VAN cAKENBErGHE1,2 ANd ErNEst c. J. sEAMArK1,3

1AfricanBats NPC, 357 Botha Ave, Kloofsig, 0157, South Africa.
2University of Antwerp, Department of Biology, Lab for Functional Morphology, Campus Drie Eiken, Universiteitsplein, 1, B-2610 

Antwerpen (Wilrijk), Belgium.
3Eugène Marais Chair of Wildlife Management, Mammal Research Institute, University of Pretoria, South Africa.

Rhinolophus gorongosae Taylor, Macdonald, Goodman, 
Kearney, Cotterill, Stoffberg, Monadjem, Schoeman, 
Guyton, Naskrecki, and Richards 2018
Least Horseshoe Bat. (Eng.). Rhinolophe nain (Fr.).

Taylor et al. (2018) examining cytochrome b (Cytb) sequences 
found that this new species from Mozambique was closely allied with 
the west and central African R. landeri, but distinct enough (15%) 
to be recognized as a separate species.  It is also morphologically 
smaller. The etymology of the species is derived from the Gorongosa 
district of Mozambique, in particular Gorongosa National Park, a 
biologically diverse region of southern Africa.  According to Taylor et 
al. (2018) R. gorongosae is restricted in its distribution to Gorongosa 
National Park, although they provisionally refer a very small adult 
individual from Mount Inago in Mozambique to this taxon too. 

Rhinolophus lobatus Peters, 1852
Peters’s Horseshoe Bat (Eng.). Rhinolophe de Peters (Fr.). 

rundlappigen Kammnase (Gr.). Klein Horingneusvlermuis (Afrikaans)
Monadjem et al. (2010) considered the southern (and possibly 

eastern) African savannah-occurring R. landeri to be distinct from 
West African forest populations.  Taylor et al. (2018) examining 
cytochrome b (Cytb) sequences found that the savannah and forest 
taxa were distinct and elevated the previously described species R. 
lobatus, which had been synonmized in R. landeri, to full species 
status.  The Latin word lobatus means lobed, perhaps referring to 
the general shape of the noseleaf.  Taylor et al. (2018) suggest 
that the name lobatus should be used for all savannah populations 
previously named landeri in southern and east Africa. 

Rhinolophus rhodesiae Roberts, 1946
Roberts’s Horseshoe Bat (Eng.). Rhinolophe de Roberts (Fr.).
Austin Roberts in 1946 recognized and described R. rhodesiae, 

but this form was later synonomized with R. swinnyi. Taylor et al. 

(2018) found specimens from the north-eastern parts of southen 
Africa to be phylogenetically distinct from topotypical R. swinnyi from 
the Eastern Cape Province, South Africa.  Hence they reinstated R. 
rhodesiae as a distinct species.  The species name refers to the 
location in Southern Rhodesia (now Zimbabwe) where the type 
specimen was collected.  Combined molecular and morphometric 
data suggest the widespread distribution of R. rhodesiae from 
central and northern South Africa through Zimbabwe, Zambia and 
Mozambique extending to Zanzibar. Specimen assignments on 
morphological grounds suggest that the species co-occurs with R. 
swinnyi in central and northern KwaZulu-Natal.

Glauconycteris atra Hassanin, Colombo, Gembu, Merle, 
Tu, Görföl, Musaba Akawa, Csorba, Kearney, Monadjem 
and Ing, 2017

Blackish Butterfly Bat (Eng.). Glauconyctère sombre (Fr.).
Using both morphological and molecular approaches Hassanin 

et al. (2018) described G. atra as distinct from other currently 
recognized Glauconycteris.  The name of the species refers to the 
pelage colour, which is dark and gloomy (blackish brown) without 
any white markings. This species is currently recognized from five 
specimens that were caught in riparian zones in the Democratic 
Republic of the Congo.
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adaMS, R. a. and caRteR, R. t. 2017. Megachiropteran bats profoundly unique from microchiropterans in climbing and 

walking locomotion: Evolutionary implications. PLoS ONE 12(9): e0185634. doi: 10.1371/journal.pone.0185634.
Understandably, most locomotor analyses of bats have focused on flight mechanics and behaviors. However, we investigated nonflight 
locomotion in an effort to glean deeper insights into the evolutionary history of bats. We used high-speed video (300 Hz) to film and 
compare walking and climbing mechanics and kinematics between several species of the suborders Megachiroptera (Pteropodidae) 
versus Microchiroptera (Vespertilionidae and Phyllostomatidae). We found fundamentally distinctive behaviors, functional abilities, 
and performance outcomes between groups, but nearly homogeneous outcomes within groups. Megachiropterans exhibited climbing 
techniques and skills not found in microchiropterans and which aligned with other fully arboreal mammals. Megachiropterans climbed 
readily when placed in a head-up posture on a vertical surface, showed significantly greater ability than microchiropterans to abduct and 
extend the reach of their limbs, and climbed at a greater pace by using a more aggressive ipsilateral gait, at times being supported by only 
a single contact point. In addition, megachiropterans showed little ability to employ basic walking mechanics when placed on the ground, 
also a pattern observed in some highly adapted arboreal mammals. Conversely, microchiropterans resisted climbing vertical surfaces in 
a head-up posture, showed significantly less extension of their limbs, and employed a less aggressive, slower contralateral gait with three 
points of contact. When walking, microchiropterans used the same gait they did when climbing which is representative of basic tetrapod 
terrestrial mechanics. Curiously, megachiropterans cycled their limbs significantly faster when climbing than when attempting to walk, 
whereas microchiropterans cycled their limbs at significantly faster rates when walking than when climbing. We contend that nonflight 
locomotion mechanics give a deep evolutionary view into the ancestral es locomotor platform on which flight was built in each of these 
groups.

aNthoNy, S. J., JohNSoN, c. k., gReig, d. J., kRaMeR, S., che, x., WellS, h., hickS, a. l., Joly, d. o., Wolfe, N. d., 
daSZak, P., kaReSh, W., liPkiN, W. i., MoRSe, S. S., MaZet, J. a. k. and goldSteiN, t. 2017. Global patterns in 
coronavirus diversity. Virus Evolution 3(1): vex012. doi: 10.1093/ve/vex012.

Since the emergence of Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV) and Middle East Respiratory Syndrom Coronavirus 
(MERS-CoV) it has become increasingly clear that bats are important reservoirs of CoVs. Despite this, only 6% of all CoV sequences in 
GenBank are from bats. The remaining 94% largely consist of known pathogens of public health or agricultural significance, indicating that 
current research effort is heavily biased towards describing known diseases rather than the ‘pre-emergent’ diversity in bats. Our study 
addresses this critical gap, and focuses on resource poor countries where the risk of zoonotic emergence is believed to be highest. We 
surveyed the diversity of CoVs in multiple host taxa from twenty countries to explore the factors driving viral diversity at a global scale. 
We identified sequences representing 100 discrete phylogenetic clusters, ninety-one of which were found in bats, and used ecological 
and epidemiologic analyses to show that patterns of CoV diversity correlate with those of bat diversity. This cements bats as the major 
evolutionary reservoirs and ecological drivers of CoV diversity. Co-phylogenetic reconciliation analysis was also used to show that host 
switching has contributed to CoV evolution, and a preliminary analysis suggests that regional variation exists in the dynamics of this 
process. Overall our study represents a model for exploring global viral diversity and advances our fundamental understanding of CoV 
biodiversity and the potential risk factors associated with zoonotic emergence.

aRRiZabalaga-eScudeRo, a., claRe, e. l., SalSaMeNdi, e., albeRdi, a., gaRiN, i., aihaRtZa, J. and goiti, u. 2018. 
Assessing niche partitioning of co-occurring sibling bat species by DNA metabarcoding. Molecular Ecology 27(5): 
1273-1283. doi: 10.1111/mec.14508.

Niche partitioning through foraging is a mechanism likely involved in facilitating the coexistence of ecologically similar and co-occurring 
animal species by separating their use of resources. Yet, this mechanism is not well understood in flying insectivorous animals. This is 
particularly true of bats, where many ecologically similar or cryptic species coexist. The detailed analysis of the foraging niche in sympatric, 
cryptic sibling species provides an excellent framework to disentangle the role of specific niche factors likely involved in facilitating 
coexistence. We used DNA metabarcoding to determine the prey species consumed by a population of sympatric sibling Rhinolophus 
euryale and Rhinolophus mehelyi whose use of habitat in both sympatric and allopatric ranges has been well established through 
radio tracking. Although some subtle dietary differences exist in prey species composition, the diet of both bats greatly overlapped (Ojk= 
0.83) due to the consumption of the same common and widespread moths. Those dietary differences we did detect might be related to 
divergences in prey availabilities among foraging habitats, which prior radio tracking on the same population showed are differentially used 
and selected when both species co-occur. This minor dietary segregation in sympatry may be the result of foraging on the same prey-types 
and could contribute to reduce potential competitive interactions (e.g., for prey, acoustic space). Our results highlight the need to evaluate 
the spatial niche dimension in mediating the co- occurrence of similar insectivorous bat species, a niche factor likely involved in processes 
of bat species coexistence.

ayivoR, J. S., oheMeNg, f., tWeNeboah laWSoN, e., WaldMaN, l., leach, M. and NtiaMoa-baidu, y. 2017. Living 
with Bats: The Case of Ve Golokuati Township in the Volta Region of Ghana. Journal of Environmental and Public 
Health 2017: 5938934. doi: 10.1155/2017/5938934.

Transmission of zoonotic pathogens from bats to humans through direct and indirect contact with bats raises public apprehension about 
living close to bats. In the township of Ve Golokuati in Ghana, several “camps” of Epomophorus gambianus roost in fruit trees that 
provide ecosystems services for residents. This study explored human-bat interaction in the township and the potential risks of disease 
transmission from bats to humans. Data were derived through questionnaire administration and participatory appraisal approach involving 

TAYLOR, P. J., A. MACDONALD, S. M. GOODMAN, T. KEARNEY, F. P. D. 
COTTERILL, S. STOFFBERG, A. MONADJEM, M. C. SCHOEMAN, J. 
GUYTON, P. NASKRECKI, and L. R. RICHARDS. 2018. Integrative 

taxonomy resolves three new cryptic species of small southern African 
horseshoe bats (Rhinolophus). Zoological Journal of the Linnean 
Society. doi: 10.1093/zoolinnean/zly024.
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focus group discussions, participatory landscape mapping, and transect walk. The study found that most human activities within the 
township, such as petty-trading, domestic chores, and children’s outdoor recreation, exposed people to bats. Though there have been 
no reported cases of disease spillover from bats to humans from the perspective of residents and from medical records, respondents 
whose activities brought them closer to bats within the township were found to be more likely to experience fevers than those who do not 
interact with bats frequently. The study recommends education of community members about the potential risks involved in human-bat 
interactions and makes suggestions for reducing the frequent interactions with and exposure to bats by humans.

bakWo filS, e. M., MoNgoMbe, a. M., tSala, d. e. and taMeSSe, J. l. 2018. acoustic identification of five insectivorous 
bats by their echolocation calls in the Sahelian zone of Far North Cameroon. The Journal of Basic and Applied 
Zoology 79: 28. doi: 10.1186/s41936-018-0041-7.

Background: Despite their abundance and ecological importance, bats are under significant threat worldwide. There is little information 
about their distribution, roosting, and habitat requirement for most species, making assessing which species is threatened or in need of 
special conservation measures difficult. The knowledge gap may partly be due to limitations of the old methods of studying bats which 
mainly involved capture/or observational techniques.
Material and methods: In order to evaluate the potential of identifying insectivorous bats by their echolocation calls in the Sahelian zone 
of northern Cameroon, 65 bats belonging to five species were captured using standard mist netting: Mops condylurus, Chaerephon major, 
Mops niveiventer, Scotophilus dinganii, and Scotophilus leucogaster. The bats were identified by using morphometric measurements. An 
Anabat SD1 detector was later used to record echolocation calls of each individual bat in flight after it was hand-released. The sonogram 
of each individual bat was analyzed using Analook and categorized into two call types (frequency modulation and frequency modulation/ 
quasi constant frequency) in order to develop a library of bat reference calls that could be used for a qualitative acoustic survey and species 
identification. Discriminant function analysis (DFA) was applied to search phase calls of the 65 individual bats in order to evaluate the 
potential for classifying calls into five species groups. Seven parameters calculated from each search phase call were used to classify calls.
Results: Bats where place into two groups according to the structure of calls: FM bats (Mops condylurus, Chaerephon major, Mops 
niveiventer) and FM/QCF bats (Scotophilus dinganii and Scotophilus leucogaster). The DFA resulted in a correct overall classification of 
69.7%.
Conclusion: This preliminary study showed that DFA of call parameters is a feasible method that can be used to identify insectivorous bats 
in the region by their echolocation calls.

beale, c. M., couRtNey MuStaPhi, c. J., MoRRiSoN, t. a., aRchibald, S., aNdeRSoN, t. M., dobSoN, a. P., 
doNaldSoN, J. e., heMPSoN, g. P., PRobeRt, J. and PaRR, c. l. 2018. Pyrodiversity interacts with rainfall to 
increase bird and mammal richness in African savannas. Ecology Letters 21: 557-567. doi: 10.1111/ele.12921.

Fire is a fundamental process in savannas and is widely used for management. Pyrodiversity, variation in local fire characteristics, has 
been proposed as a driver of biodiversity although empirical evidence is equivocal. Using a new measure of pyrodiversity (Hempson et al.), 
we undertook the first continent-wide assessment of how pyrodiversity affects biodiversity in protected areas across African savannas. The 
influence of pyrodiversity on bird and mammal species richness varied with rainfall: strongest support for a positive effect occurred in wet 
savannas (> 650 mm/year), where species richness increased by 27% for mammals and 40% for birds in the most pyrodiverse regions. 
Range-restricted birds were most increased by pyrodiversity, suggesting the diversity of fire regimes increases the availability of rare niches. 
Our findings are significant because they explain the conflicting results found in previous studies of savannas. We argue that managing 
savanna landscapes to increase pyrodiversity is especially important in wet savannas.

behNeR, l., ZiMMeRMaNN, l., RiNgel, M., WeiS, M. and MaiSNeR, a. 2018. Formation of high-order oligomers is 
required for functional bioactivity of an African bat henipavirus surface glycoprotein. Veterinary Microbiology 218: 
90-97. doi: 10.1016/j.vetmic.2018.03.031.

Hendra virus (HeV) and Nipah virus (NiV) are highly pathogenic henipaviruses originating from fruit bats in Australia and Asia that can 
cause severe infections in livestock and humans. In recent years, also African bat henipaviruses were identified at the nucleic acid level. 
To assess their potential to replicate in non-bat species, several studies were performed to characterize the two surface glycoproteins 
required for virus entry and spread by cell-cell fusion. It has been shown that surface expression and fusion-helper function of the receptor-
binding G protein of Kumasi virus (KV), the prototypic Ghanaian bat henipavirus, is reduced compared to other non-African henipavirus G 
proteins. Immunostainings and pulse-chase analysis revealed a delayed export of KV G from the ER. As defects in oligomerization of viral 
glycoproteins can be responsible for limited surface transport thereby restricting the bioactivity, we analyzed the oligomerization pattern 
of KV G. In contrast to HeV and NiV whose G proteins are known to be expressed at a dimer-tetramer ratio of 1:1, KV G almost exclusively 
formed stable tetramers or higher oligomers. KV G also showed less stringent requirements for defined stalk cysteines to form dimers and 
tetramers. Interestingly, any changes in the oligomeric forms negatively affected the fusionhelper activity although surface expression 
and receptor binding was unchanged. This clearly indicates that the formation of mostly higher oligomeric KV G forms is not a deficiency 
responsible for ER retention, but is rather a basic structural feature essential for the bioactivity of this African bat henipavirus glycoprotein.

beNdJeddou, M. l., louMaSSiNe, h. a., ScheffleR, i., bouSlaMa, Z. and aMR, Z. 2017. Bat ectoparasites 
(Nycteribiidae, Streblidae, Siphonaptera, Heteroptera, Mesostigmata, Argasidae, and Ixodidae) from Algeria. 
Journal of Vector Ecology 42(1): 13–23. doi: 10.1111/jvec.12235.

Twenty two species of ectoparasites (Family Nycteribiidae: Nycteribia (Listropoda) schmidlii schmidlii, Nycteribia (Nycteribia) latreillii, 
Nycteribia (Nycteribia) pedicularia, Penicillidia (Penicillidia) dufourii, and Phthiridium biarticulatum; Family Streblidae: Brachytarsina 
(Brachytarsina) flavipennis and Raymondia huberi; Order Siphonaptera: Rhinolophopsylla unipectinata arabs, Nycteridopsylla longiceps, 
Araeopsylla gestroi, Ischnopsyllus intermedius, and Ischnopsyllus octactenus; Order Heteroptera: Cimex pipistrelli, Cimex lectularius, and 
Cacodmus vicinus; Class Arachnida: Order Mesostigmata: Spinturnix myoti and Eyndhovenia euryalis; Order Ixodida: Family Argasidae: 
Argas transgariepinus and Argas vespertilionis; Family Ixodidae: Hyalomma dromedarii, Ixodes ricinus, and Ixodes vespertilionis) were 
recovered from 19 bat species in Algeria. New host records for bats are recorded for the first time: N. schmidlii from Rh. clivosus and R. 
cystops; N. latreillii from Rh. blasii and P. gaisleri; R. huberi from Rh. clivosus; C. pipistrelli from E. isabellinus and H. savii; C. vicinus from 
E. isabellinus; S. myoti from P. gaisleri; E. euryalis from P. gaisleri and Rh. blasii; A. vespertilionis from P. gaisleri; I. ricinus from T. teniotis 
and Rh. hipposideros and H. dromedarii from P. kuhlii. Raymondia huberi is recorded for the first time from Algeria.
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bouRgaRel, M., PfukeNyi, d. M., bouÉ, v., taligNaNi, l., chiWeShe, N., dioP, f., caRoN, a., MatoPe, g., MiSSÉ, d. 
and liÉgeoiS, f. 2018. Circulation of Alphacoronavirus, Betacoronavirus and Paramyxovirus in Hipposideros bat 
species in Zimbabwe. Infection, Genetics and Evolution 58: 253-257. doi: 10.1016/j.meegid.2018.01.007.

Bats carry a great diversity of zoonotic viruses with a high-impact on human health and livestock. Since the emergence of new coronaviruses 
and paramyxoviruses in humans (e.g. Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV) and Nipah virus), numerous studies 
clearly established that bats can maintain some of these viruses. Improving our understanding on the role of bats in the epidemiology of 
the pathogens they harbour is necessary to prevent cross-species spill over along the wild/domestic/human gradient. In this study, we 
screened bat faecal samples for the presence of Coronavirus and Paramyxovirus in two caves frequently visited by local people to collect 
manure and/or to hunt bats in Zimbabwe. We amplified partial RNA-dependent RNA polymerase genes of Alpha and Betacoronavirus 
together with the partial polymerase gene of Paramyxovirus. Identified coronaviruses were related to pathogenic human strains and the 
paramyxovirus belonged to the recently described Jeilongvirus genus. Our results highlighted the importance of monitoring virus circulation 
in wildlife, especially bats, in the context of intense human-wildlife interfaces in order to strengthen prevention measures among local 
populations and to implement sentinel surveillance in sites with high zoonotic diseases transmission potential.

daMMaNN, P. 2017. Slow aging in mammals—Lessons from African mole-rats and bats. Seminars in Cell & Developmental 
Biology 70: 154–163. doi: 10.1016/j.semcdb.2017.07.006.

Traditionally, the main mammalian models used in aging research have been mice and rats, i.e. short lived species that obviously lack 
effective maintenance mechanisms to keep their soma in a functional state for prolonged periods of time. It is doubtful that life-extending 
mechanisms identified only in such short-lived species adequately reflect the diversity of longevity pathways that have naturally evolved in 
mammals, or that they have much relevance for long-lived species such as humans. Therefore, some complementary, long-lived mammalian 
models have been introduced to aging research in the past 15–20 years, particularly naked mole-rats (and to a lesser extent also other 
mole-rats) and bats. Here, I summarize and compare the most important results regarding various aspects of aging – oxidative stress, 
molecular homeostasis and repair, and endocrinology – that have been obtained from studies using these new mammalian models of 
high longevity. I argue that the inclusion of these models was an important step forward, because it drew researchers’ attention to certain 
oversimplifications of existing aging theories and to several features that appear to be universal components of enhanced longevity in 
mammals. However, even among mammals with high longevity, considerable variation exists with respect to other candidate mechanisms 
that also must be taken into account if inadequate generalizations are to be avoided.

daNiel, b. M., gReeN, k. e., doultoN, h., SaliM, d. M., Said, i., hudSoN, M., daWSoN, J. S., youNg, R. P. and houMadi, 
a. 2017. A bat on the brink? A range-wide survey of the Critically Endangered Livingstone’s fruit bat Pteropus 
livingstonii. Oryx 51(4): 742–751. doi: 10.1017/S0030605316000521.

The Livingstone’s fruit bat Pteropus livingstonii is endemic to the small islands of Anjouan and Mohéli in the Comoros archipelago, Indian 
Ocean. The species is under threat from anthropogenic pressure on the little that remains of its forest habitat, now restricted to the 
islands’ upper elevations and steepest slopes. We report the results of the most comprehensive survey of this species to date, and present 
recommendations for ongoing field conservation efforts and monitoring. Morning counts were conducted at roost sites in the wet and dry 
seasons during 2011–2013. Habitat structure around the roosting sites was characterized and roost numbers compared, to investigate 
the potential effect of habitat loss and degradation. We estimate the population to comprise c. 1,260 individuals distributed across 21 
roosts on the two islands. All occupied roosting sites were restricted to a narrow altitudinal range, and roosting populations in agroforestry 
areas were smaller than those found in degraded and undisturbed forest. Only one of the 16 roosts on Anjouan was found in undisturbed, 
old-growth forest with no nearby signs of clearance for agriculture or landslides following tree-felling upslope. Following a suspected 
severe population decline as a result of widespread and long-term forest loss Livingstone’s fruit bat has been recategorized as Critically 
Endangered on the IUCN Red List.

dietRich, M., goMaRd, y., lagadec, e., RaMaSiNdRaZaNa, b., le MiNteR, g., gueRNieR, v., beNlali, a., RocaMoRa, 
g., MaRkotteR, W., goodMaN, S. M., dellagi, k. and toRtoSa, P. 2018a. Biogeography of Leptospira in wild 
animal communities inhabiting the insular ecosystem of the western Indian Ocean islands and neighboring Africa. 
Emerging Microbes & Infections 7(1): 57. doi: 10.1038/s41426-018-0059-4.

Understanding the processes driving parasite assemblages is particularly important in the context of zoonotic infectious diseases. 
Leptospirosis is a widespread zoonotic bacterial infection caused by pathogenic species of the genus Leptospira. Despite a wide range of 
animal hosts, information is still lacking on the factors shaping Leptospira diversity in wild animal communities, especially in regions, such 
as tropical insular ecosystems, with high host species richness and complex biogeographical patterns. Using a large dataset (34 mammal 
species) and a multilocus approach at a regional scale, we analyzed the role of both host species diversity and geography in Leptospira 
genetic diversity in terrestrial small mammals (rodents, tenrecs, and shrews) and bats from 10 different islands/countries in the western 
Indian Ocean (WIO) and neighboring Africa. At least four Leptospira spp. (L. interrogans, L. borgpetersenii, L. kirschneri, and L. mayottensis) 
and several yet-unidentified genetic clades contributed to a remarkable regional Leptospira diversity, which was generally related to the 
local occurrence of the host species rather than the geography. In addition, the genetic structure patterns varied between Leptospira 
spp., suggesting different evolutionary histories in the region, which might reflect both in situ diversification of native mammals (for L. 
borgpetersenii) and the more recent introduction of non-native host species (for L. interrogans). Our data also suggested that host shifts 
occurred between bats and rodents, but further investigations are needed to determine how host ecology may influence these events.

dietRich, M., keaRNey, t., SeaMaRk, e. c. J., PaWeSka, J. t. and MaRkotteR, W. 2018b. Synchronized shift of oral, 
faecal and urinary microbiotas in bats and natural infection dynamics during seasonal reproduction. Royal Society 
Open Science 5: 180041. doi: 10.1098/rsos.180041.

Seasonal reproduction is a period of extreme physiological and behavioural changes, yet we know little about how it may affect host 
microbial communities (i.e. microbiota) and pathogen transmission. Here, we investigated shifts of the bacterial microbiota in saliva, urine 
and faeces during the seasonal reproduction of bats in South Africa, and test for an interaction in shedding patterns of both bacterial 
(Leptospira) and viral (adeno- and herpesviruses) agents. Based on a comparative approach in two cave-dwelling bat species and high-
throughput sequencing of the 16S rRNA gene, we demonstrated a clear signature in microbiota changes over the reproduction season, 
consistent across the multiple body habitats investigated, and associated with the sex, age and reproductive condition of bats. We 
observed in parallel highly dynamic shedding patterns for both bacteria and viruses, but did not find a significant association between 
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viral shedding and bacterial microbiota composition. Indeed, only Leptospira shedding was associated with alterations in both the diversity 
and composition of the urinary microbiota. These results illustrate how seasonal reproduction in bats substantially affects microbiota 
composition and infection dynamics, and have broad implications for the understanding of disease ecology in important reservoir hosts, 
such as bats.

efSa PaNel oN aNiMal health aNd WelfaRe (ahaW), MoRe, S., bØtNeR, a., butteRWoRth, a., caliStRi, P., 
dePNeR, k., edWaRdS, S., gaRiN-baStuJi, b., good, M., goRtÁZaR SchMidt, c., Michel, v., MiRaNda, M. a., 
NielSeN, S. S., RaJ, M., SihvoNeN, l., SPooldeR, h., StegeMaN, J. a., thulke, h.-h., velaRde, a., WillebeRg, 
P., WiNckleR, c., baldiNelli, f., bRoglia, a., beltRÁN beck, b., kohNle, l., MoRgado, J. and bicout, d. 
2017. Assessment of listing and categorisation of animal diseases within the framework of the Animal Health Law 
(Regulation (EU) No 2016/429): Ebola virus disease. EFSA Journal 15(7). doi: 10.2903/j.efsa.2017.4890.

Ebola virus disease has been assessed according to the criteria of the Animal Health Law (AHL), in particular criteria of Article 7 on disease 
profile and impacts, Article 5 on the eligibility of Ebola virus disease to be listed, Article 9 for the categorisation of Ebola virus disease 
according to disease prevention and control rules as in Annex IV and Article 8 on the list of animal species related to Ebola virus disease. The 
assessment has been performed following a methodology composed of information collection and compilation, expert judgement on each 
criterion at individual and, if no consensus was reached before, also at collective level. The output is composed of the categorical answer, 
and for the questions where no consensus was reached, the different supporting views are reported. Details on the methodology used 
for this assessment are explained in a separate opinion. According to the assessment performed, Ebola virus disease can be considered 
eligible to be listed for Union intervention as laid down in Article 5(3) of the AHL. The disease would comply with the criteria as in Sections 4 
and 5 of Annex IV of the AHL, for the application of the disease prevention and control rules referred to in points (d) and (e) of Article 9(1). 
The animal species to be listed for Ebola virus disease according to Article 8(3) criteria are some species of non-human primates, pigs and 
rodents as susceptible species and some species of fruit bats as reservoir, as indicated in the present opinion.

el-gabbaS, a. and doRMaNN, c. f. 2018. Wrong, but useful: regional species distribution models may not be improved 
by range-wide data under biased sampling. Ecology and Evolution 8(4): 2196–2206. doi: 10.1002/ece3.3834.

Species distribution modeling (SDM) is an essential method in ecology and conservation. SDMs are often calibrated within one country’s 
borders, typically along a limited environmental gradient with biased and incomplete data, making the quality of these models questionable. 
In this study, we evaluated how adequate are national presence only data for calibrating regional SDMs. We trained SDMs for Egyptian 
bat species at two different scales: only within Egypt and at a species specific global extent. We used two modeling algorithms: Maxent 
and elastic net, both under the point process modeling framework. For each modeling algorithm, we measured the congruence of the 
predictions of global and regional models for Egypt, assuming that the lower the congruence, the lower the appropriateness of the Egyptian 
dataset to describe the species’ niche. We inspected the effect of incorporating predictions from global models as additional predictor 
(“prior”) to regional models, and quantified the improvement in terms of AUC and the congruence between regional models run with and 
without priors. Moreover, we analyzed predictive performance improvements after correction for sampling bias at both scales. On average, 
predictions from global and regional models in Egypt only weakly concur. Collectively, the use of priors did not lead to much improvement: 
similar AUC and high congruence between regional models calibrated with and without priors. Correction for sampling bias led to higher 
model performance, whatever prior used, making the use of priors less pronounced. Under biased and incomplete sampling, the use of 
global bats data did not improve regional model performance. Without enough bias free regional data, we cannot objectively identify the 
actual improvement of regional models after incorporating information from the global niche. However, we still believe in great potential for 
global model predictions to guide future surveys and improve regional sampling in data poor regions.

feRNÁNdeZ-llaMaZaReS, Á., lÓPeZ-baucellS, a., Rocha, R., aNdRiaMitaNdRiNa, S. f. M., aNdRiatafika, Z. e., 
buRgaS, d., teMba, e. M., toRReNt, l. and cabeZa, M. 2018. Are sacred caves still safe havens for the endemic 
bats of Madagascar? Oryx 52: 271–275. doi: 10.1017/S0030605317001648.

Despite conservation discourses in Madagascar increasingly emphasizing the role of customary institutions for wildlife management, we 
know relatively little about their effectiveness. Here, we used semi-structured interviews with adults in eight villages to investigate whether 
sacred caves and taboos offer conservation benefits for cave-dwelling bats in and around Tsimanampetsotsa National Park, south-west 
Madagascar. Although some caves were described as sites of spiritual significance for the local communities, most interviewees (c. 76%) 
did not recognize their present-day sacred status. Similarly, only 22% of the interviewees recognized taboos inhibiting bat hunting and 
consumption. Legal protection of bats and caves through protected areas was often more widely acknowledged than customary regulations, 
although up to 30% of the interviewees reported consumption of bats within their communities. Guano extraction was often tolerated in 
sacred caves in exchange for economic compensation. This may benefit bat conservation by creating incentives for bat protection, although 
extraction is often performed through destructive and exploitative practices with little benefit for local communities. In view of these results 
our study questions the extent to which sacred sites, taboos and protected areas offer protection for bats in Madagascar. These results 
customary institutions in Madagascar, including the loss of the spiritual values underpinning sacred sites. Given that many Malagasy bats 
are cave-dwelling species and that most depend on the customary protection of these sites, it is important to obtain a better understanding 
of the complex interactions between spiritual practices, taboos and protected areas in sustaining bat diversity.

fiSheR, c. R., StReickeR, d. g. and SchNell, M. J. 2018. The spread and evolution of rabies virus: conquering new 
frontiers. Nature Reviews Microbiology 16: 241–255. doi: 10.1038/nrmicro.2018.11.

Rabies is a lethal zoonotic disease that is caused by lyssaviruses, most often rabies virus. Despite control efforts, sporadic outbreaks in 
wildlife populations are largely unpredictable, underscoring our incomplete knowledge of what governs viral transmission and spread in 
reservoir hosts. Furthermore, the evolutionary history of rabies virus and related lyssaviruses remains largely unclear. Robust surveillance 
efforts combined with diagnostics and disease modelling are now providing insights into the epidemiology and evolution of rabies virus. The 
immune status of the host, the nature of exposure and strain differences all clearly influence infection and transmission dynamics. In this 
Review, we focus on rabies virus infections in the wildlife and synthesize current knowledge in the rapidly advancing fields of rabies virus 
epidemiology and evolution, and advocate for multidisciplinary approaches to advance our understanding of this disease.
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fodeke, a. a. 2017. Organic phosphate binding inhibits high pH t-isomerization of the β-chain in straw-coloured fruit 
bat (Eidolon helvum) haemoglobin. South African Journal of Chemistry 70(1): 181–188. doi: 10.17159/0379-
4350/2017/v70a25.

Understanding the systematic structural changes accompanying allosteric effector binding to haemoglobin should provide some clues 
to the understanding of structure–function relationship in other multimeric enzymes. The affinities of the CysF9[93]β sulfhydryl group 
of oxy-, carbomonoxy- and aquomet-derivatives of straw-coloured fruit bat (Eidolon helvum) haemoglobin (SCFB-Hb) for 5,5’-dithiobis 
(2-nitrobenzoate) (DTNB) were measured in the range 5.6 ≤ pH ≤ 9.0 using stripped and inositol hexakisphosphate (inosito-P6) bound 
haemoglobin. The data were analyzed on the basis of findings that the tertiary structure of the product of the reaction of DTNB with 
haemoglobin CysF9[93]β  sulfhydryl group exists in two conformations; r and t. The result shows that the affinity of DTNB for SCFB-Hb in 
both r and t conformations are coupled to the ionizations of two ionizable groups, HisH21[143]β andHisFG4[97]β. In the r conformation, 
the presence of inositol-P6 reduces the pKa of HisH21[143]β by 1.24 units and that of HisFG4[97]â by 2.74. In the t conformation, inositol-P6 
raises the pKa of HisH21[143]β by 1.10 pKa units whereas that of HisFG4[97]β was increased by 0.78 pKa units. Change in pKa of ionization 
of the ionizable groups and isomerization of the tertiary conformations are important modulators of organic phospate binding.

geldeNhuyS, M., MoRtlock, M., WeyeR, J., beZuidt, o., SeaMaRk, e. c. J., keaRNey, t., gleaSNeR, c., eRkkila, 
t. h., cui, h. and MaRkotteR, W. 2018. A metagenomic viral discovery approach identifies potential zoonotic 
and novel mammalian viruses in Neoromicia bats within South Africa. PLoS ONE 13(3): e0194527. doi: 10.1371/
journal.pone.0194527.

Species within the Neoromicia bat genus are abundant and widely distributed in Africa. It is common for these insectivorous bats to roost 
in anthropogenic structures in urban regions. Additionally, Neoromicia capensis have previously been identified as potential hosts for 
Middle East respiratory syndrome (MERS)-related coronaviruses. This study aimed to ascertain the gastrointestinal virome of these bats, as 
viruses excreted in fecal material or which may be replicating in rectal or intestinal tissues have the greatest opportunities of coming into 
contact with other hosts. Samples were collected in five regions of South Africa over eight years. Initial virome composition was determined 
by viral metagenomic sequencing by pooling samples and enriching for viral particles. Libraries were sequenced on the Illumina MiSeq and 
NextSeq500 platforms, producing a combined 37 million reads. Bioinformatics analysis of the high throughput sequencing data detected 
the full genome of a novel species of the Circoviridae family, and also identified sequence data from the Adenoviridae, Coronaviridae, 
Herpesviridae, Parvoviridae, Papillomaviridae, Phenuiviridae, and Picornaviridae families. Metagenomic sequencing data was insufficient 
to determine the viral diversity of certain families due to the fragmented coverage of genomes and lack of suitable sequencing depth, as 
some viruses were detected from the analysis of reads-data only. Follow up conventional PCR assays targeting conserved gene regions for 
the Adenoviridae, Coronaviridae, and Herpesviridae families were used to confirm metagenomic data and generate additional sequences 
to determine genetic diversity. The complete coding genome of a MERS-related coronavirus was recovered with additional amplicon 
sequencing on the MiSeq platform. The new genome shared 97.2% overall nucleotide identity to a previous Neoromicia-associated 
MERS-related virus, also from South Africa. Conventional PCR analysis detected diverse adenovirus and herpesvirus sequences that were 
widespread throughout Neoromicia populations in South Africa. Furthermore, similar adenovirus sequences were detected within these 
populations throughout several years. With the exception of the coronaviruses, the study represents the first report of sequence data from 
several viral families within a Southern African insectivorous bat genus; highlighting the need for continued investigations in this regard.

goldbeRg, t. l., beNNett, a. J., kityo, R., kuhN, J. h. and chaPMaN, c. a. 2017. Kanyawara Virus: A novel Rhabdovirus 
infecting newly discovered nycteribiid bat flies infesting previously unknown Pteropodid bats in Uganda. Scientific 
Reports 7: 5287. doi: 10.1038/s41598-017-05236-w.

Bats are natural reservoir hosts of highly virulent pathogens such as Marburg virus, Nipah virus, and SARS coronavirus. However, little is 
known about the role of bat ectoparasites in transmitting and maintaining such viruses. The intricate relationship between bats and their 
ectoparasites suggests that ectoparasites might serve as viral vectors, but evidence to date is scant. Bat flies, in particular, are highly 
specialized obligate hematophagous ectoparasites that incidentally bite humans. Using next-generation sequencing, we discovered a novel 
ledantevirus (mononegaviral family Rhabdoviridae, genus Ledantevirus) in nycteribiid bat flies infesting pteropodid bats in western Uganda. 
Mitochondrial DNA analyses revealed that both the bat flies and their bat hosts belong to putative new species. The coding-complete 
genome of the new virus, named Kanyawara virus (KYAV), is only distantly related to that of its closest known relative, Mount Elgon 
bat virus, and was found at high titers in bat flies but not in blood or on mucosal surfaces of host bats. Viral genome analysis indicates 
unusually low CpG dinucleotide depletion in KYAV compared to other ledanteviruses and rhabdovirus groups, with KYAV displaying values 
similar to rhabdoviruses of arthropods. Our findings highlight the possibility of a yet to-be-discovered diversity of potentially pathogenic 
viruses in bat ectoparasites.

gouilh, M. a., PuechMaille, S. J., diaNcouRt, l., vaNdeNbogaeRt, M., SeRRa-cobo, J., RoÏg, M. l., bRoWN, P., 
Moutou, f., caRo, v., vabRet, a., MaNugueRRa, J-c. oN behalf of the ePicoReM coNSoRtiuM. 2018. 
SARS-CoV related Betacoronavirus and diverse Alphacoronavirus members found in western old-world. Virology 
517: 88–97. doi: 10.1016/j.virol.2018.01.014.

The emergence of SARS-CoV and MERS-CoV, triggered the discovery of a high diversity of coronaviruses in bats. Studies from Europe have 
shown that coronaviruses circulate in bats in France but this reflects only a fraction of the whole diversity. In the current study the diversity 
of coronaviruses circulating in western Europe was extensively explored. Ten alphacoronaviruses in eleven bat species belonging to the 
Miniopteridae, Vespertilionidae and Rhinolophidae families and, a SARS-CoV-related Betacoronavirus in Rhinolophus ferrumequinum were 
identified. The diversity and prevalence of bat coronaviruses presently reported from western Europe is much higher than previously 
described and includes a SARS-CoV sister group. This diversity demonstrates the dynamic evolution and circulation of coronaviruses in this 
species. That said, the identified coronaviruses were consistently associated with a particular bat species or genus, and these relationships 
were maintained no matter the geographic location. The observed phylogenetic grouping of coronaviruses from the same species in Europe 
and Asia, emphasizes the role of host/pathogen coevolution in this group.

haMMoNd, R. g., taN, x. and JohNSoN, M. a. 2017. SARS-unique fold in the Rousettus bat coronavirus HKU9. Protein 
Science 26(9): 1726–1737. doi: 10.1002/pro.3208.

The coronavirus nonstructural protein 3 (nsp3) is a multifunctional protein that comprises multiple structural domains. This protein assists 
viral polyprotein cleavage, host immune interference, and may play other roles in genome replication or transcription. Here, we report the 
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solution NMR structure of a protein from the “SARS-unique region” of the bat coronavirus HKU9. The protein contains a frataxin fold or 
double-wing motif, which is an α + β fold that is associated with protein/ protein interactions, DNA binding, and metal ion binding. High 
structural similarity to the human severe acute respiratory syndrome (SARS) coronavirus nsp3 is present. A possible functional site that 
is conserved among some betacoronaviruses has been identified using bioinformatics and biochemical analyses. This structure provides 
strong experimental support for the recent proposal advanced by us and others that the “SARS-unique” region is not unique to the human 
SARS virus, but is conserved among several different phylogenetic groups of coronaviruses and provides essential functions.

haSSaNiN, a., coloMbo, R., geMbu, g.-c., MeRle, M., tu, v. t., gÖRfÖl, t., MuSaba akaWa, P., cSoRba, g., 
keaRNey, t., MoNadJeM, a. and iNg, R. k. 2017. Multilocus phylogeny and species delimitation within the genus 
Glauconycteris (Chiroptera, Vespertilionidae), with the description of a new bat species from the Tshopo Province 
of the Democratic Republic of the Congo. Journal of Zoological Systematics and Evolutionary Research 56(1): 1-22 
(for 2018). doi: 10.1111/jzs.12176.

The genus Glauconycteris Dobson, 1875 currently contains 12 species of butterfly bats, all endemic to sub-Saharan Africa. Most species 
are rarely recorded, with half of the species known from less than six geographic localities. The taxonomic status of several species 
remains problematic. Here, we studied the systematics of butterfly bats using both morphological and molecular approaches. We examined 
45 adult specimens for external anatomy and skull morphology, and investigated the phylogeny of Glauconycteris using DNA sequences 
from three mitochondrial genes and 116 individuals, which in addition to outgroup taxa, included nine of the twelve butterfly bat species 
currently recognized. Four additional nuclear genes were sequenced on a reduced sample of 69 individuals, covering the outgroup and 
Glauconycteris species. Our molecular results show that the genus Glauconycteris is monophyletic, and that it is the sister-group of the Asian 
genus Hesperoptenus. Molecular dating estimates based on either Cytb or RAG2 data sets suggest that the ancestor of Glauconycteris 
migrated into Africa from Asia during the Tortonian age of the Late Miocene (11.6–7.2 Mya), while the basal diversification of the crown 
group occurred in Africa at around 6 ± 2 Mya. The species G. superba is found to be the sister-group of G. variegata, questioning its 
placement in the recently described genus Niumbaha. The small species living in tropical rainforests constitute a robust clade, which 
contains three divergent lineages: (i) the “poensis” group, which is composed of G. poensis, G. alboguttata, G. argentata, and G. egeria; 
(ii) the “beatrix” group, which contains G. beatrix and G. curryae; and (iii) the “humeralis” group, which includes G. humeralis and a 
new species described herein. In the “poensis” group, G. egeria is found to be monophyletic in the nuclear tree, but polyphyletic in the 
mitochondrial tree. The reasons for this mito-nuclear discordance are discussed.

heRkt, k. M. b., SkidMoRe, a. k. and fahR, J. 2017. Macroecological conclusions based on IUCN expert maps: A call 
for caution. Global Ecology and Biogeography 26(8): 930–941. doi: 10.1111/geb.12601.

Aim: International Union for Conservation of Nature (IUCN) expert maps are increasingly used in macroecological research. However, they 
have not been produced for this purpose. Macroecological insights based exclusively on this type of data could therefore be misleading. 
Here we compare, for a large taxonomic group (bats) and an entire biogeographical realm (Africa), the species-specific discrepancies 
between IUCN maps and species distribution models (SDMs) that approximate the complete geographical range of species. We then 
examine the implications for a typical macroecological analysis that explores environmental correlates of species richness.
Location: Continental Africa.
Time period: Around 2000.
Taxa: Bats (Chiroptera).
Methods: We measure disagreement between IUCN expert maps and SDMs at both the species (geographical ranges) and the aggregated 
level (range size–frequency distributions and species richness). We further quantify the difference in absolute and relative weight assigned 
to three variables hypothesized to drive species richness: primary productivity, climatic seasonality and environmental heterogeneity.
Results: Location, shape and size of individual species’ ranges, derived richness patterns and range size–frequency distributions differ 
substantially. SDMs predict larger and more complex geographical ranges, and species’ range sizes vary less. The spatial congruence 
of richness hotspots among both datasets is only 42%. These discrepancies are large enough to alter the absolute explanatory power of 
environmental correlates, whereas the redundancy in the variation explained increases markedly when richness is inferred using SDM-
based estimates of complete species ranges.
Main conclusions: IUCN expert maps differ considerably and systematically from SDMs built to estimate complete species ranges, primarily 
because of their intentional greater sensitivity to geographical sampling bias. This property is desirable in a conservation context but 
unwanted in most macroecological analyses. We therefore caution against the use of IUCN expert maps in macroecology and recommend 
at least gauging the robustness of results using additional range estimates designed to approximate the complete geographical range of 
species.

HORNOK, S., SZŐKE, K., BOLDOGH, S. A., SÁNDOR, A. D., KONTSCHÁN, J., TU, V. T., HALAJIAN, A., TAKÁCS, N., GÖRFÖL, 
t., and eStÓk, P. 2017. Phylogenetic analyses of bat-associated bugs (Hemiptera: Cimicidae: Cimicinae and 
Cacodminae) indicate two new species close to Cimex lectularius. Parasites and Vectors 10: 439. doi: 10.1186/
s13071-017-2376-1.

Background: Bats are regarded as the primary (ancestral) hosts of bugs of the family Cimicidae. The historically and economically most 
important species in the family is the common bedbug (Cimex lectularius), because of its worldwide occurrence and association with 
humans. This molecular-phylogenetic study was initiated in order to expand the knowledge on the phylogeny of cimicid bugs of bats, by 
investigating samples from Hungary, Romania (representing central-eastern Europe) and two further countries (South Africa and Vietnam).
Results: Altogether 216 cimicid bugs were collected (73 Ci. lectularius, 133 Ci. pipistrelli, nine Cacodmus ignotus and one Ca. sparsilis). 
Members of the Cimex lectularius species group were found both in the environment of bats (only Myotis emarginatus, which is a cave/
attic-dwelling species) and on three crevice-dwelling bat species (two pipistrelloid bats and M. bechsteinii). On the other hand, Ci. pipistrelli 
always occurred off-host (near M. myotis/blythii, which are cave/attic dwelling species). In addition, two Cacodmus spp. were collected 
from Pipistrellus hesperidus. The morphological characters of these specimens are illustrated with high resolution pictures. Analysis of 
cytochrome c oxidase subunit 1 (cox1) sequences generated from 38 samples indicated relative genetic homogeneity of Ci. pipistrelli, 
while the Ci. lectularius group had two haplotypes (collected from pipistrelloid bats in Hungary and Vietnam) highly divergent from other 
members of this species group. These results were confirmed with molecular and phylogenetic analyses based on the internal transcribed 
spacer 2 (ITS2). Bat-associated bugs morphologically identified as Ca. ignotus and Ca. sparsilis were different in their cox1, but identical 
in their ITS2 sequences.
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Conclusions: Molecular evidence is provided here on the existence of two new genotypes, most likely new species, within the Ci. lectularius 
species group. The relevant specimens (unlike the others) were collected from pipistrelloid bats, therefore the association of Ci. lectularius 
with different bat host species (pipistrelloid vs myotine bats) should be evaluated further as a possible background factor of this genetic 
divergence. In addition, Ca. ignotus is reported for the first time in South Africa.

JacobS, d. S., catto, S., MutuMi, g. l., fiNgeR, N. and Webala, P. W. 2017. Testing the sensory drive hypothesis: 
Geographic variation in echolocation frequencies of Geoffroy’s horseshoe bat (Rhinolophidae: Rhinolophus 
clivosus). PLoS ONE 12(11): e0187769. doi: 10.1371/journal.pone.0187769.

Geographic variation in sensory traits is usually influenced by adaptive processes because these traits are involved in crucial life-history 
aspects including orientation, communication, lineage recognition and mate choice. Studying this variation can therefore provide insights 
into lineage diversification. According to the Sensory Drive Hypothesis, lineage diversification may be driven by adaptation of sensory 
systems to local environments. It predicts that acoustic signals vary in association with local climatic conditions so that atmospheric 
attenuation is minimized and transmission of the signals maximized. To test this prediction, we investigated the influence of climatic factors 
(specifically relative humidity and temperature) on geographic variation in the resting frequencies of the echolocation pulses of Geoffroy’s 
horseshoe bat, Rhinolophus clivosus. If the evolution of phenotypic variation in this lineage tracks climate variation, human induced climate 
change may lead to decreases in detection volumes and a reduction in foraging efficiency. A complex non-linear interaction between relative 
humidity and temperature affects atmospheric attenuation of sound and principal components composed of these correlated variables 
were, therefore, used in a linear mixed effects model to assess their contribution to observed variation in resting frequencies. A principal 
component composed predominantly of mean annual temperature (factor loading of -0.8455) significantly explained a proportion of the 
variation in resting frequency across sites (P < 0.05). Specifically, at higher relative humidity (around 60%) prevalent across the distribution 
of R. clivosus, increasing temperature had a strong negative effect on resting frequency. Climatic factors thus strongly influence acoustic 
signal divergence in this lineage, supporting the prediction of the Sensory Drive Hypothesis. The predicted future increase in temperature 
due to climate change is likely to decrease the detection volume in echolocating bats and adversely impact their foraging efficiency.

kaWaShiMa, t., thoRiNgtoN, R. W. JR., bohaSka P. W. and Sato, f. 2018. Variability and constraint of vertebral 
formulae and proportions in colugos, tree shrews, and rodents, with special reference to vertebral modification by 
aerodynamic adaptation. Folia Morphologica 77(1): 44–56. doi: 10.5603/FM.a2017.0064.

Background: The aim of the present study is to provide the first large data set on vertebral formulae and proportions, and examine their 
relationship with different locomotive modes in colugos (Dermoptera), tree shrews (Scandentia), and rodents (Rodentia), which have been 
considered less variable because they were thought to have a plesiomorphic number of 19 thoracolumbar vertebrae. 
Materials and methods: The data included 33 colugos and 112 tree shrews, which are phylogenetically sister taxa, and 288 additional 
skeletons from 29 other mammalian species adapted to different locomotive modes, flying, gliding, arboreal, terrestrial, digging, and semi-
aquatic habitats. 
Results: The following results were obtained: (1) intra-/interspecies variability and geographical variation in thoracic, lumbar, and 
thoracolumbar counts were present in two gliding colugo species and 12 terrestrial/arboreal tree shrew species; (2) in our examined 
mammals, some aerodynamic mammals, such as colugos, southern flying squirrels, scaly-tailed squirrels, and bats, showed exceptionally 
high amounts of intraspecific variation of thoracic, lumbar, and thoracolumbar counts, and sugar gliders and some semi-aquatic rodents 
also showed some variation; (3) longer thoracic and shorter lumbar vertebrae were typically shared traits among the examined mammals, 
except for flying squirrels (Pteromyini) and scaly-tailed squirrels (Anomaluridae). 
Conclusions: Our study reveals that aerodynamic adaptation could potentially lead to strong selection and modification of vertebral 
formulae and/or proportions based on locomotive mode despite evolutionary and developmental constraints.

kliNg, J. 2018. Phased arrays & the Egyptian fruit bat. Lab animal 47: 61. doi: 10.1038/s41684-018-0010-2.

kohl, c., tachedJiaN, M., todd, S., MoNaghaN, P., boyd, v., MaRSh, g. a., cRaMeRi, g., field, h., kuRth, a., SMith, 
i. and WaNg, l.-f. 2018. Hervey virus: Study on co-circulation with Henipaviruses in Pteropid bats within their 
distribution range from Australia to Africa. PLoS ONE 13(2): e0191933. doi: 10.1371/journal.pone.0191933.

In 2011, an unusually large number of independent Hendra virus outbreaks were recorded on horse properties in Queensland and New 
South Wales, Australia. Urine from bat colonies adjacent to the outbreak sites were sampled and screened for Hendra and other viruses. 
Several novel paramyxoviruses were also isolated at different locations. Here one of the novel viruses, named Hervey virus (HerPV), is fully 
characterized by genome sequencing, annotation, phylogeny and in vitro host range, and its serological cross-reactivity and neutralization 
patterns are examined. HerPV may have ecological and spatial and temporal patterns similar to Hendra virus and could serve as a sentinel 
virus for the surveillance of this highly pathogenic virus. The suitability of HerPV as potential sentinel virus is further assessed by determining 
the serological prevalence of HerPV antibodies in fruit-eating bats from Australia, Indonesia, Papua New Guinea, Tanzania and the Gulf of 
Guinea, indicating the presence of similar viruses in regions beyond the Australian border.

lalaRivoNiaiNa NoRoaliNtSeheNo, o. S., RaJeMiSoN, f. i. and goodMaN, S. M. 2017. Survie et variation temporelle 
de la taille de la population de Rousettus madagascariensis (Chiroptera: Pteropodidae) de la Grotte des Chauves-
souris d’Ankarana, Nord de Madagascar. Malagasy Nature 12: 68–77. http://www.vahatra.mg/volume12/
MN12_07_Lalarivoniaina.pdf.

Understanding the dynamics of population cycling and survival rates over time are important aspects for successful management and 
conservation of a given species. For most bat species, population dynamics and demographic parameters are poorly understood despite 
progress made in recent years to estimate and model data obtained from capture-mark-recapture studies. For Rousettus madagascariensis, 
one of three endemic fruit bat species occurring on Madagascar, previous estimates of the population at a day roost site in the Grotte des 
Chauves-souris, Ankarana, far north of the island, is limited to the work of Cardiff et al. (2009) and based on direct exit counts. Herein, we 
estimate survival and population size of this species in the same day roost colony based on capture-mark-recapture data.
Rousettus madagascariensis were captured using a harp trap placed at a constriction point in the cave either in the early evening, while 
they were exiting, or pre-dawn, while entering. Individual animals were marked with a metal ring bearing a unique number, placed on 
the thumb, as well as a system of wing punches. In total, during the three visits between September 2014 and September 2015, 636 
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individuals were captured and marked and six recaptured. The mark and recapture data were analyzed with the Cormack-Jolly-Seber model 
within the MARK program.
Estimates of colony size during the different visits were made, and calculated as 2517 individuals in January 2015, 1908 in September 
2015, and 1605 in September 2014; these differences are not statistically significant. The results of this study provide some insights in 
differential average gender survival, with a tendency for males to exceed that of females, although the differences are not statistically 
significant. Further, monitoring of the population, particularly increasing the number of marked individuals, is needed to obtain more 
precise measures of population size and survival rates.

lebaRbeNchoN, c., RaMaSiNdRaZaNa, b., JoffRiN, l., boS, S., lagadec, e., le MiNteR, g., goMaRd, y., toRtoSa, 
P., WilkiNSoN, d. a., goodMaN, S. M. and MaviNgui, P. 2017. Astroviruses in bats, Madagascar. Emerging 
Microbes and Infections 6(6): e58. doi: 10.1038/emi.2017.47.

lee, W.-J., falk, b., chiu, c., kRiShNaN, a., aRbouR, J. h. and MoSS, c. f. 2017. Tongue-driven sonar beam steering by 
a lingual-echolocating fruit bat. PLoS Biology 15(12): e2003148. doi: 10.1371/journal.pbio.2003148.

Animals enhance sensory acquisition from a specific direction by movements of head, ears, or eyes. As active sensing animals, echolocating 
bats also aim their directional sonar beam to selectively “illuminate” a confined volume of space, facilitating efficient information processing 
by reducing echo interference and clutter. Such sonar beam control is generally achieved by head movements or shape changes of 
the sound-emitting mouth or nose. However, lingual-echolocating Egyptian fruit bats, Rousettus aegyptiacus, which produce sound by 
clicking their tongue, can dramatically change beam direction at very short temporal intervals without visible morphological changes. 
The mechanism supporting this capability has remained a mystery. Here, we measured signals from free-flying Egyptian fruit bats and 
discovered a systematic angular sweep of beam focus across increasing frequency. This unusual signal structure has not been observed in 
other animals and cannot be explained by the conventional and widely-used “piston model” that describes the emission pattern of other bat 
species. Through modeling, we show that the observed beam features can be captured by an array of tongue-driven sound sources located 
along the side of the mouth, and that the sonar beam direction can be steered parsimoniously by inducing changes to the pattern of phase 
differences through moving tongue location. The effects are broadly similar to those found in a phased array—an engineering design widely 
found in human-made sonar systems that enables beam direction changes without changes in the physical transducer assembly. Our study 
reveals an intriguing parallel between biology and human engineering in solving problems in fundamentally similar ways.

louMaSSiNe, h.-e., allegRiNi, b., bouNaceuR, f., PeyRe, o. and aulagNieR, S. 2017. A new mammal species for 
Algeria, Rhinopoma microphyllum (Chiroptera: Rhinopomatidae): morphological and acoustic identification. 
Mammalia 82(1): 85–88. doi: 10.1515/mammalia-2016-0153.

The greater mouse-tailed bat (Rhinopoma microphyllum Brunnich 1782) is reported for the first time in Algeria from two caves of the 
Boukaïs region (Bechar). Noseleaf shape, forearm and tail lengths clearly identified this species. The frequency of maximal energy of 
echolocation calls varied from 28.2 to 31.2 kHz for hand released individuals.

louMaSSiNe, h. e., bouNaceuR, f. and aulagNieR, S. 2017. Premières données sur les populations de chauves-souris 
de la région de Boukais (Bechar, Sud-Ouest Algérien). Revue Écologie-Environnement 13: 27–30.

Preliminary surveys on Chiropterofauna were carried out in Boukais region (Bechar) in the spring of 2015. After visiting potential sites, few 
bats were captured and identified. Only two species have been listed; Asellia tridens and Rhinopoma cystops. The biometrics of these two 
species and their biotope are reported.

MalekaNi, a. b., MuSaba, P. a., geMbu, g.-u. t., bugeNtho, e. P., toeNgaho, a. S., badJedJea, g. b., Ngabu, J. 
c., MutoMbo, P. k., laudiSoit, a., eWaNgo, c. N., vaN cakeNbeRghe, v., veRheyeN, e., aSiMoNyo, J. a., 
MaSudi, f. M., boNgo, g. N. and Ngbolua, k. t. k. 2018. Preliminary inventory of bats (Mammalia, Chiroptera) 
in three protected areas of the Democratic Republic of the Congo. Nature Conservation Research 3(1): 92-96. doi: 
10.24189/ncr.2018.006.

As part of biodiversity monitoring in the Kisangani Forest Region, a survey of bats was conducted in three protected areas, specifically 
Lomami, Yangambi and Epulu. In this pilot study, a total of 201 specimens were collected using Japanese nets of different lengths (6, 9 
and 12 m long) and a height of 2 m with a mesh size of 2 × 2 cm to capture bats. Captured specimens were identified using determination 
keys appropriate for the study area. The results of inventories in the three sites revealed that 201 specimens of captured bats belong to 
2 sub-orders, 4 families, 9 genera and 12 species. The most abundant species were Epomops franqueti, Megaloglossus woermannii and 
Myotis bocagii. The following species, Epomops franqueti, Megaloglossus woermanii, Casinycteris argynnis, and Hipposideros caffer were 
found at all three sites. Based on the Shannon Index, it was observed that the Lomami site has a higher specific diversity than the two other 
areas (Yangambi and Epulu) 1.74 against 1.51 and 1.42 respectively.

Maluleke, t., JacobS, d. S. and WiNkeR, h. 2017. Environmental correlates of geographic divergence in a phenotypic 
trait: A case study using bat echolocation. Ecology and Evolution 7(18): 7347–7361. doi: 10.1002/ece3.3251.

Divergence in phenotypic traits may arise from the interaction of different evolutionary forces, including different kinds of selection (e.g., 
ecological), genetic drift, and phenotypic plasticity. Sensory systems play an important role in survival and reproduction, and divergent 
selection on such systems may result in lineage diversification. Such diversification could be largely influenced by selection in different 
environments as a result of isolation by environment (IbE). We investigated this process using geographic variation in the resting echolocation 
frequency of the horseshoe bat species, Rhinolophus damarensis, as a test case. Bats were sampled along a latitudinal gradient ranging 
from 16°S to 32°S in the arid western half of southern Africa. We measured body size and peak resting frequencies (RF) from handheld 
individual bats. Three hypotheses for the divergence in RF were tested: (1) James’ Rule, (2) IbE, and (3) genetic drift through isolation by 
distance (IbD) to isolate the effects of body size, local climatic conditions, and geographic distance, respectively, on the resting frequency 
of R. damarensis. Our results did not support genetic drift because there was no correlation between RF variation and geographic distance. 
Our results also did not support James’ Rule because there was no significant relationship between (1) geographic distances and RF, (2) 
body size and RF, or (3) body size and climatic variables. Instead, we found support for IbE in the form of a correlation between RF and both 
region and annual mean temperature, suggesting that RF variation may be the result of environmental discontinuities. The environmental 
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discontinuities coincided with previously reported genetic divergence. Climatic gradients in conjunction with environmental discontinuities 
could lead to local adaptation in sensory signals and directed dispersal such that gene flow is restricted, allowing lineages to diverge. 
However, our study cannot exclude the role of processes like phenotypic plasticity in phenotypic variation.

MaNSouR, S. a., SoliMaN, S. S. and SoliMaN, k. M. 2017. Biomonitoring of persistent organic pollutants in Egypt 
using Taphozous perforatus (Chiroptera: Emballonuridae). Lynx 48: 109–124.

Organochlorine pesticides (OCP) and polychlorinated biphenyls (PCBs) are a group of persistent organic pollutants (POPs) that have chronic 
toxicity, tendency to contaminate the environment, and transfer into the food chain. This study was conducted to explore the use of bats 
as bioindicators to help understanding the time trend of POPs at the present time. Liver and kidney tissues from the Egyptian tomb bat 
(Taphozous perforatus) were subjected to the QuEChERS (quick, easy, cheap, effective, rugged, and safe) extraction prior to quantification 
by LC-MS/MS analyses. DDT (dichlorodiphenyl trichloroethane) metabolites (e.g., o,p’-DDT, p,p’-DDD, p,p’-DDE), PCB congeners (e.g., 
PCB 118, PCB 138, PCB 180), hexachlorobenzene (HCB), dicofol and sulphur were found in variable concentrations in the tissues of T. 
perforatus. Their concentration levels were affected with the bat sex and the season of sampling. Liver and kidneys were found to contain 
0.39 µg/g wet weights of DDTs and 0.11 µg/g wet weights of PCBs. Concentration of the compound dichlorodiphenyl ethane (p,p’-DDE) 
predominated over the other DDT metabolites; giving rise to the DDE/ ∑DDT ratio of 0.82 as an indicative of pronounced decline in new 
DDT inputs to the environment. Also, concentration of the PCB 138 predominated that of the other congeners. There were correlations 
between liver and kidney concentrations of OCP and PCBs in both of them. It was concluded that these pollutants are still detectable in the 
environment; however in low concentration levels and far from lethal toxicity. Nevertheless, these findings may encourage the use of other 
bat species from urban and rural regions, as well as agricultural and industrial locations, as bioindicators.

MiNNaaR, i. a., beNNett, N. c., chiMiMba, c. t. and MckechNie, a. e. 2014. Summit metabolism and metabolic 
expansibility in Wahlberg’s epauletted fruit bats (Epomophorus wahlbergi): seasonal acclimatisation and effects 
of captivity.  Journal of Experimental Biology 217(8): 1363–1369. doi: 10.1242/jeb.098400.

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

MoNadJeM, a., coNeNNa, i., tayloR, P. J. and SchoeMaN, M. c. 2018. Species richness patterns and functional traits 
of the bat fauna of arid southern Africa. Hystrix 29(1). doi: 10.4404/hystrix–00016-2017.

The bat fauna of arid regions is still poorly studied mostly due to a lack of interest in areas with low species richness and a low number 
of threatened species. In this study, we reviewed the status of bat diversity in the arid parts of southern Africa, with the aim of setting up 
a baseline for future work. In particular, we described species richness patterns across four arid zones within the region (Namib Desert, 
Kalahari, Nama Karoo and Succulent Karoo), exploring abiotic gradients and local landscape structure. Additionally, we examined bat 
functional groups in this region and compared them with those of three other arid regions of the world to identify potential similarities and 
differences. The southern African arid region hosted 17 bat species, representing eight families, of which three are endemic to the region 
(Rhinolophus denti, Laephotis namibensis and Cistugo seabrae) and one is vagrant (the fruit bat Eidolon helvum). Species richness varied 
spatially within this arid region, being highest in the drier but topographically heterogeneous Namib Desert, probably as a result of roost 
availability. With regards to functional groups, the southern African arid region had few bat species adapted to foraging in open spaces, 
particularly when compared with the neighbouring savannahs. Drawing from this study, we suggest that: a) despite species richness 
decreasing with increasing aridity at the sub-continental scale, at a more local scale landscape features (e.g. habitat structure) might be 
more relevant than aridity in determining bat species richness; and b) an unknown factor, possibly patterns of temperature limiting the 
availability of insects flying high above the ground, restricted the diversity of the open air foragers throughout the region. We highlight 
additional areas of research worth investigation.

MuSila, S., PRokoP, P. and gichuki, N. 2018. Knowledge and perceptions of, and attitudes to, bats by people living around 
Arabuko-Sokoke Forest, Malindi-Kenya. Anthrozoӧs 31(2): 247–262. doi: 10.1080/08927936.2018.1434065.

Bat populations continue to decline worldwide because of myriad human activities. To enhance bat conservation, human behavior needs 
to change. Such change can occur, in part, through an understanding of what motivates human actions toward bats. We used a Bat Attitude 
Questionnaire (BAQ) to investigate attitudes toward bats in people (n = 394) living around Arabuko-Sokoke Forest (ASF), Kenya. Belief in 
myths seemed to prevail among those surveyed and that these myths were significantly associated with low tolerance of bats (ordinal 
regression, p< 0.05). Older and more educated people reported more positive attitudes toward bats than others. Multiple linear regression 
revealed that females showed more negative attitudes toward, and more belief in, myths about bats than males (both p< 0.01). Ordinal 
regression showed that hostile behavior toward bats was more common among males (p< 0.001). Nearly one-third of the respondents 
reported actively killing bats or destroying bat roosts. A similar proportion did not see any benefits of bats to humans, while the majority of 
respondents associated bats with the destruction of farmers’ fruits. To address prevailing negative attitudes about bats, we recommend 
conducting evening school-based bat study tours, specifically targeting youths in schools around the forest, to examine whether physical 
contacts with bats would help positively influence human attitudes toward bats. Additionally, since mango (Mangifera indica) farming is 
an important source of income to people around ASF, an assessment of the quantity of mangoes destroyed by bats would be important to 
determine whether there is a need for controlling bat access to crops through appropriate schemes.

Neil, e. 2017 (for 2018). First sighting of a long-tailed hawk attacking a hammer-headed fruit bat. African Journal of 
Ecology 56(2): 131. doi: 10.1111/aje.12419.
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NkRuMah, e. e., badu, e. k., baldWiN, h. J., aNti, P., kloSe, S. M., vallo, P., dRoSteN, c., kalko, e. k. v., oPPoNg, 
S. k. and tSchaPka, M. 2017. Flight activity of Noack’s Round-Leaf Bat (Hipposideros cf. ruber) at two caves in 
central Ghana, West Africa. Acta Chiropterologica 19(2): 347–355. doi: 10.3161/15081109ACC2017.19.2.011.

Noack’s round-leaf bat Hipposideros cf. ruber is widely distributed in sub-Saharan Africa. Here, we present some aspects of its ecology 
from two caves in central Ghana. Our main objective was to assess the nightly and annual flight activity and to examine the influences of 
ambient temperature on flight activity. We tested the hypothesis that flight activity of the species is concentrated at certain periods of the 
night and the year using mist-netting data from 2,712 captured bats. We found no evidence for annual fluctuations in flight activity, probably 
due to no distinct seasonal limitation of food resources, no migration, and the lack of extreme environmental conditions in the study area. 
Our hypothesis of concentrated nightly flight activity was confirmed for one cave but not for the other. Flight activity was concentrated early 
in the night (20:00, 21:00 and 22:00 hours) at one cave, possibly to take advantage of locally available early active prey insects, while 
it was uniformly distributed throughout the night at the other. Lastly, we found a reduction in the flight activity of H. cf. ruber when there 
was a distinct drop in temperature over the night. We therefore suggest the reduction in flight activity may result from the direct effects of 
temperature on prey abundance as the bats responded by reducing activity to avoid excessive prey search costs.

NkRuMah, e. e., oPoku, b. a., badu, e. k., daNQuah, e., tSchaPka, M. and oPPoNg, S. k. 2017. Estimating bat 
abundance and diversity in a modified tropical environment in central Ghana. Tropical Ecology 58(4): 751–759.

Sub-Saharan Africa is the leading producer of Theobroma cacao (cocoa) in the world and this agro-ecosystem continues to replace the 
natural forest ecosystem in the region.  These anthropogenic perturbations have particularly disturbed the tropical rainforests of the 
Upper Guinean area. Currently, we do not understand how bats are responding to this change. We therefore quantified bat occurrence in a 
Ghanaian agro-ecosystem by recording species richness, abundance and diversity in cocoa farms, fallow lands and traditional farms. Over 
31 nights of mist netting, we recorded 264 individuals belonging to 10 species, while the Jack 1 estimator predicted the occurrence of 12 
species. Our results suggest impoverished bat assemblages in the agro-ecosystem as a result of the loss of native forest habitats, with 
cocoa farms being lowest in species richness. The highest relative abundance was recorded for Hipposideros jones with large numbers 
found within fallow lands. Rényi diversity profiling indicated cocoa farms had the highest diversity of common species but lowest for rare 
species, while fallow lands ranked lowest for common species but second highest for rare species after traditional farms. Generally, the 
highest diversity was maintained in traditional farms which are not perennially cultivated and do not provide sufficient roosting options for 
bats. We, therefore, advocate the maintenance of the fallow matrices as potential conservation units to augment biodiversity conservation 
efforts outside protected areas, especially for species using agro- ecosystems such as Hipposideros jonesi.

NoWak, k., fahR, J., WebeR, N., lÜbke-beckeR, a., SeMMleR, t., WeiSS, S., MoMbouli, J.-v., WieleR, l. h., 
gueNtheR, S., leeNdeRtZ, f. h. and eWeRS, c. 2017. Highly diverse and antimicrobial susceptible Escherichia 
coli display a naïve bacterial population in fruit bats from the Republic of Congo. PLoS ONE 12(7): e0178146. doi: 
10.1371/journal.pone.0178146.

Bats are suspected to be a reservoir of several bacterial and viral pathogens relevant to animal and human health, but studies on 
Escherichia coli in these animals are sparse. We investigated the presence of E. coli in tissue samples (liver, lung and intestines) collected 
from 50 fruit bats of five different species (Eidolon helvum, Epomops franqueti, Hypsignathus monstrosus, Myonycteris torquata, Rousettus 
aegyptiacus) of two different areas in the Republic of Congo between 2009 and 2010. To assess E. coli pathotypes and phylogenetic 
relationships, we determined the presence of 59 virulence associated genes and multilocus sequence types (STs). Isolates were further 
tested for their susceptibility to several antimicrobial substances by agar disk diffusion test and for the presence of an Extended-Spectrum 
Beta-Lactamase phenotype. E. coli was detected in 60% of the bats analysed. The diversity of E. coli strains was very high, with 37 
different STs within 40 isolates. Occasionally, we detected sequence types (e.g. ST69, ST127, and ST131) and pathotypes (e.g. ExPEC, 
EPEC and atypical EPEC), which are known pathogens in human and/or animal infections. Although the majority of strains were assigned 
to phylogenetic group B2 (46.2%), which is linked with the ExPEC pathovar, occurrence of virulence-associated genes in these strains were 
unexpectedly low. Due to this, and as only few of the E. coli isolates showed intermediate resistance to certain antimicrobial substances, 
we assume a rather naïve E. coli population, lacking contact to humans or domestic animals. Future studies featuring in depth comparative 
whole genome sequence analyses will provide insights into the microevolution of this interesting strain collection.

ogaWa, h., kaJihaRa, M., Nao, N., ShigeNo, a., fuJikuRa, d., haNg’oMbe, b. M., MWeeNe, a. S., MuteMWa, a., 
SQuaRRe, d., yaMada, M., higaShi, h., SaWa, h. and takada, a. 2017. Characterization of a Novel Bat Adenovirus 
Isolated from Straw-Colored Fruit Bat (Eidolon helvum). Viruses 9(12): 371. doi: 10.3390/v9120371.

Bats are important reservoirs for emerging zoonotic viruses. For extensive surveys of potential pathogens in straw-colored fruit bats (Eidolon 
helvum) in Zambia, a total of 107 spleen samples of E. helvum in 2006 were inoculated onto Vero E6 cells. The cell culture inoculated with 
one of the samples (ZFB06-106) exhibited remarkable cytopathic changes. Based on the ultrastructural property in negative staining and 
cross-reactivity in immunofluorescence assays, the virus was suspected to be an adenovirus, and tentatively named E. helvum adenovirus 
06-106 (EhAdV 06-106). Analysis of the full-length genome of 30,134 bp, determined by next-generation sequencing, showed the presence 
of 28 open reading frames. Phylogenetic analyses confirmed that EhAdV 06-106 represented a novel bat adenovirus species in the 
genus Mastadenovirus. The virus shared similar characteristics of low G + C contents with recently isolated members of species Bat 
mastadenoviruses E, F and G, from which EhAdV 06-106 diverged by more than 15% based on the distance matrix analysis of DNA 
polymerase amino acid sequences. According to the taxonomic criteria, we propose the tentative new species name “Bat mastadenovirus 
H”. Because EhAdV 06-106 exhibited a wide in vitro cell tropism, the virus might have a potential risk as an emerging virus through cross-
species transmission.

olatiMehiN, a., Shittu, a. o., oNWugaMba, f. c., MellMaNN, a., beckeR, k. and SchauMbuRg, f. 2018. 
Staphylococcus aureus complex in the Straw-Colored Fruit Bat (Eidolon helvum) in Nigeria. Frontiers in Microbiology 
9: 162. doi: 10.3389/fmicb.2018.00162.

Bats are economically important animals and serve as food sources in some African regions. They can be colonized with the Staphylococcus 
aureus complex, which includes Staphylococcus schweitzeri and Staphylococcus argenteus. Fecal carriage of S. aureus complex in the 
straw-colored fruit bat (Eidolon helvum) has been described. However, data on their transmission and adaptation in animals and humans 
are limited. The aim of this study was to investigate the population structure of the S. aureus complex in E. helvum and to assess the 
geographical spread of S. aureus complex among other animals and humans. Fecal samples were collected from E. helvum in Obafemi 
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Awolowo University, Ile-Ife, Nigeria. The isolates were characterized by antimicrobial susceptibility testing, spa typing and multilocus 
sequence typing (MLST). Isolates were screened for the presence of lukS/lukF-PV and the immune evasion cluster (scn, sak, chp) which 
is frequently found in isolates adapted to the human host. A Neighbor-Joining tree was constructed using the concatenated sequences of 
the seven MLST genes. A total of 250 fecal samples were collected and 53 isolates were included in the final analysis. They were identified 
as S. aureus (n = 28), S. schweitzeri (n = 11) and S. argenteus (n = 14). Only one S. aureus was resistant to penicillin and another isolate 
was intermediately susceptible to tetracycline. The scn, sak, and chp gene were not detected. Species-specific MLST clonal complexes (CC) 
were detected for S. aureus (CC1725), S. argenteus (CC3960, CC3961), and S. schweitzeri (CC2463). STs of S. schweitzeri from this study 
were similar to STs from bats in Nigeria (ST2464) and Gabon (ST1700) or from monkey in Côte d’Ivoire (ST2058, ST2072). This suggests 
host adaptation of certain clones to wildlife mammals with a wide geographical spread in Africa. In conclusion, there is evidence of fecal 
carriage of members of S. aureus complex in E. helvum. S. schweitzeri from bats in Nigeria are closely related to those from bats and 
monkeys in West and Central Africa suggesting a cross-species transmission and wide geographical distribution. The low antimicrobial 
resistance rates and the absence of the immune evasion cluster suggests a limited exposure of these isolates to humans.

olekSy, R., giuggioli, l., McketteRick, t. J., Racey, P. a. and JoNeS, g. 2017. Flying foxes create extensive seed 
shadows and enhance germination success of pioneer plant species in deforested Madagascan landscapes. PLoS 
ONE 12(9): e0184023. doi: 10.1371/journal.pone.0184023.

Seed dispersal plays a significant role in forest regeneration and maintenance. Flying foxes are often posited as effective long-distance 
seed dispersers due to their large home ranges and ability to disperse seeds when flying. We evaluate the importance of the Madagascan 
flying fox Pteropus rufus in the maintenance and regeneration of forests in one of the world’s priority conservation areas. We tested 
germination success of over 20,000 seeds from the figs Ficus polita, F. grevei and F. lutea extracted from bat faeces and ripe fruits under 
progressively more natural conditions, ranging from petri-dishes to outdoor environments. Seeds from all fig species showed increased 
germination success after passing through the bats’ digestive tracts. Outside, germination success in F. polita was highest in faecal seeds 
grown under semi-shaded conditions, and seeds that passed through bats showed increased seedling establishment success. We used 
data from feeding trials and GPS tracking to construct seed shadow maps to visualize seed dispersal patterns. The models use Gaussian 
probability density functions to predict the likelihood of defecation events occurring after feeding. In captivity, bats had short gut retention 
times (often < 30 mins), but were sometimes able to retain seeds for over 24h. In the wild, bats travelled 3±5 km within 24±280 min after 
feeding, when defecation of ingested seeds is very likely. They produced extensive seed shadows (11 bats potentially dispersing seeds over 
58,000 ha over 45 total days of tracking) when feeding on figs within their large foraging areas and dispersed the seeds in habitats that 
were often partially shaded and hence would facilitate germination up to 20 km from the feeding tree. Because figs are important pioneer 
species, P. rufus is an important dispersal vector that makes a vital contribution to the regeneration and maintenance of highly fragmented 
forest patches in Madagascar.

PatteRSoN, b. d., Webala, P. W., baRtoNJo, M., NZiZa, J., dick, c. W. and deMoS, t. c. 2018. On the taxonomic status 
and distribution of African species of Otomops (Chiroptera: Molossidae). PeerJ 6: e4864. doi: 10.7717/peerj.4864.

Background: Free-tailed bats of the genus Otomops are poorly known, and most species are documented from a handful of widely scattered 
localities. Recently, two allopatric species of Otomops were recognized in continental Africa: Otomops martiensseni (Matschie, 1897) in 
southern, central and western Africa, and the new species O. harrisoni Ralph et al., 2015 in the northeast and in Yemen.
Methods: We collected additional samples of Otomops in Kenya and Rwanda where the ranges of these taxa approach one another to 
clarify their geographic ranges and taxonomic status. Mitochondrial and nuclear intron sequences served to identify and delimit species; 
we also documented their echolocation call variation and ectoparasite complements.
Results: Otomops martiensseni, the southern African species, was documented in northern Kenya in Marsabit National Park. O. harrisoni, 
the northeastern African–Arabian species, was documented in southern Kenya and in a cave in Musanze District, Rwanda. Moreover, 
individuals of both species were found together at the Musanze cave, establishing them in precise spatial and temporal sympatry. Analyses 
of mitochondrial and nuclear loci identify no evidence of admixture between these forms, although available samples limit the power of this 
analysis. Echolocation call differences are also apparent among the three localities we analyzed. Three orders of insects and two families 
of mites are newly reported as ectoparasites of O. harrisoni.
Discussion: Our results corroborate species rank for O. harrisoni and establish a zone of potential geographic overlap with O. martiensseni 
spanning at least 800 km of latitude. The new records establish the species in sympatry in northern Rwanda and add an additional species 
to the bat faunas of both Kenya and Rwanda. Future studies are needed to understand Otomops roosting requirements and movements, 
thereby explaining the paucity of known colonies and yielding better estimates of their conservation status. The discovery of mixed roosting 
associations in Rwanda invites further investigation.

Peel, a. J., bakeR, k. S., hayMaN, d. t. S., bRodeR, c. c., cuNNiNghaM, a. a., fookS, a. R., gaRNieR, R., Wood, J. l. 
N. and ReStif, o. 2018. Support for viral persistence in bats from age-specific serology and models of maternal 
immunity. Scientific Reports 8: 3859. doi: 10.1038/s41598-018-22236-6.

Spatiotemporally-localised prediction of virus emergence from wildlife requires focused studies on the ecology and immunology of reservoir 
hosts in their native habitat. Reliable predictions from mathematical models remain difficult in most systems due to a dearth of appropriate 
empirical data. Our goal was to study the circulation and immune dynamics of zoonotic viruses in bat populations and investigate the 
effects of maternally-derived and acquired immunity on viral persistence. Using rare age-specific serological data from wild-caught Eidolon 
helvum fruit bats as a case study, we estimated viral transmission parameters for a stochastic infection model. We estimated mean 
durations of around 6 months for maternally-derived immunity to Lagos bat virus and African henipavirus, whereas acquired immunity 
was long-lasting (Lagos bat virus: mean 12 years, henipavirus: mean 4 years). In the presence of a seasonal birth pulse, the effect of 
maternally-derived immunity on virus persistence within modelled bat populations was highly dependent on transmission characteristics. 
To explain previous reports of viral persistence within small natural and captive E. helvum populations, we hypothesise that some bats 
must experience prolonged infectious periods or within-host latency. By further elucidating plausible mechanisms of virus persistence in 
bat populations, we contribute to guidance of future field studies.

http://dx.doi.org/10.1371/journal.pone.0184023
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PlouRde, b. t., buRgeSS, t. l., eSkeW, e. a., Roth, t. M., StePheNSoN, N. and foley, J. e. 2017. Are disease 
reservoirs special? Taxonomic and life history characteristics. PLoS ONE 12(7): e0180716. doi: 10.1371/journal.
pone.0180716.

Pathogens that spill over between species cause a significant human and animal health burden. Here, we describe characteristics of animal 
reservoirs that are required for pathogen spillover. We assembled and analyzed a database of 330 disease systems in which a pathogen 
spills over from a reservoir of one or more species. Three-quarters of reservoirs included wildlife, and 84% included mammals. Further, 
65% of pathogens depended on a community of reservoir hosts, rather than a single species, for persistence. Among mammals, the most 
frequently identified reservoir hosts were rodents, artiodactyls, and carnivores. The distribution among orders of mammalian species 
identified as reservoirs did not differ from that expected by chance. Among disease systems with high priority pathogens and epidemic 
potential, we found birds, primates, and bats to be overrepresented. We also analyzed the life history traits of mammalian reservoir hosts 
and compared them to mammals as a whole. Reservoir species had faster life history characteristics than mammals overall, exhibiting 
traits associated with greater reproductive output rather than long-term survival. Thus, we find that in many respects, reservoirs of spillover 
pathogens are indeed special. The described patterns provide a useful resource for studying and managing emerging infectious diseases.

PoSt, k. 2018. Sending the right message: Wild game and the West Africa Ebola outbreak. Health Security 16(1): 
48–57. doi: 10.1089/hs.2017.0086.

The unprecedented scale of the Ebola epidemic in West Africa in 2014-15 caught the world by surprise. Zaire Ebolavirus had not previously 
been documented in Guinea, Sierra Leone, or Liberia. However, since this strain of filovirus was first identified in 1976, scientists have been 
studying the disease and its origins. They have identified forest-dwelling animals that carry the virus, and some that die from it, but have 
yet to isolate how it is transmitted from animals to humans. During the height of the Ebola outbreak in West Africa, some public health 
messages addressed the link among Ebola, wild animals, and humans. This article analyzes 3 of those health messages and identifies 
information that is inconsistent with scientific research. Two additional examples illustrate more accurate public health messages. Until 
there is greater certainty about the nature of the transmission chain, future public health campaigns may be improved by timing, placement, 
images, and wording that provide the most accurate information to the most appropriate audience.

PRat, y., taub, M., PRatt, e. and yovel, y. 2017. An annotated dataset of Egyptian fruit bat vocalizations across varying 
contexts and during vocal ontogeny. Scientific Data 4: 170143. doi: 10.1038/sdata.2017.143.

Animal acoustic communication research depends on our ability to record the vocal behaviour of different species. Only rarely do we have 
the opportunity to continuously follow the vocal behaviour of a group of individuals of the same species for a long period of time. Here, we 
provide a database of Egyptian fruit bat vocalizations, which were continuously recorded in the lab in several groups simultaneously for 
more than a year. The dataset includes almost 300,000 files, a few seconds each, containing social vocalizations and representing the 
complete vocal repertoire used by the bats in the experiment period. Around 90,000 files are annotated with details about the individuals 
involved in the vocal interactions, their behaviours and the context. Moreover, the data include the complete vocal ontogeny of pups, from 
birth to adulthood, in different conditions (e.g., isolated or in a group). We hope that this comprehensive database will stimulate studies 
that will enhance our understanding of bat, and mammal, social vocal communication.

RaiNho, a. and PalMeiRiM, J. M. 2017. Understanding the long term consequences of fragmentation: lessons from the 
bats of Bijagós (Guinea-Bissau, West Africa). Hystrix 28(2): 173-179. doi: 10.4404/hystrix-28.2-12350.

The Bijagós archipelago consists of about 80 land-bridge islands located just off the coast of Guinea-Bissau (West Africa). The current 
faunas of such land-bridge archipelagoes reflect the isolation resulting from the fragmentation of the original coastal plains, caused by 
sea level rise about 11000 years ago. Therefore, they represent a unique opportunity to study long-term consequences of natural habitat 
fragmentation, analogous to the ongoing fragmentation processes caused by Man. We sampled and analyzed the bat assemblages of 
eight Bijagós islands and two nearby coastal regions to understand how insularity shaped island assemblages, and evaluate the potential 
impacts of fragmentation on African bat assemblages. Rarefaction using Chao2 estimator indicated that total species richness on Bijagós 
is only about 1/5 of that on the coast. Cluster and correspondence analyses demonstrated that bat faunas of different islands are quite 
similar, and not a random set of the mainland species assemblage. Moreover, trait analysis indicated that islands assemblages are 
composed by generalist and abundant species; presumably only generalist species can attain island population sizes viable in the long-
term. The observed species depletion resulting from long-term isolation in Bijagós is much more accentuated than that observed in recent 
fragments, corroborating the view that such fragments are still losing species. Our results indicate that, despite the high mobility of bats, 
even relatively large fragments are unable to sustain viable populations of most species and that the impacts are worse in the case or 
rarer species. Most ongoing fragmentation resulting from habitat destruction involves matrices with a lower contrast than water, and this 
may lessen impacts. However, at least in the case of high contrast matrices, currently fragmented landscapes are likely to continue loosing 
species, and thus the true, long-term, impacts of fragmentation shall likely be worse than those so far reported.

RaJeMiSoN, f. i., NoRoaliNtSeheNo lalaRivoNiaiNa, o. S., aNdRiaNaRiMiSa, a. and goodMaN, S. M. 2017. Host-
parasite relationships between a Malagasy fruit bat (Pteropodidae) and associated bat fly (Diptera: Nycteribiidae): 
seasonal variation of host body condition and the possible impact of parasite abundance. Acta Chiropterologica 
19(2): 229–238. doi: 10.3161/15081109ACC2017.19.2.002.

We studied variation in the Body Condition Index (BCI) of a Malagasy frugivorous bat, Rousettus madagascariensis (Pteropodidae), in 
relation to the abundance of ectoparasite flies, Eucampsipoda madagascarensis (Nycteribiidae). The study site was a cave in northern 
Madagascar that was visited three times during the dry season (September 2014, 2015, and 2016) and two times during the wet season 
(January 2015 and 2016). Two measurements were taken from all captured Rousettus to evaluate their BCI: forearm length and body 
mass. In total, we sampled ectoparasites from 1,030 R. madagascariensis during the five visits. The BCI of sampled bats showed statistical 
differences when compared by season and segregated by different age and sex classes, with generally the higher mean values during the 
wet season and lower values during the dry season. In most cases, the abundance of E. madagascarensis for each of the different bat 
age and sex classes did not differ between seasons. A weak positive relationship was found for most seasonal visits between host BCI and 
nycteribiid abundance, specifically in adult males, and sub-adult males and females; such a relationship was not observed for neonates. 
On the basis of a GLM analysis, our results support the hypothesis of a positive relationship between ectoparasite abundance and host 
BCI. The seasonal variation in host BCI was not related to nycteribiid abundance, but rather some other factor associated with host physical 
condition, such as the availability of fruit and correlated shifts in body mass.

http://dx.doi.org/10.1371/journal.pone.0180716
http://dx.doi.org/10.1371/journal.pone.0180716
http://dx.doi.org/10.1089/hs.2017.0086
http://dx.doi.org/10.1038/sdata.2017.143
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RakotoNdRaMaNaNa, c. f., RakotoMalala, Z. and RaMaSiNdRaZaNa, b. 2017. Occurrence of Taphozous 
mauritianus (Emballonuridae) in Maintirano, western Madagascar. Malagasy Nature 12: 112–113. www.vahatra.
mg/volume12/MN12_11_Rakotondramanana.pdf.

RaMaSiNdRaZaNa, b., goodMaN, S. M., goMaRd, y., dick, c. W. and toRtoSa, P. 2017. Hidden diversity of 
Nycteribiidae (Diptera) bat flies from the Malagasy region and insights on host-parasite interactions. Parasites & 
vectors 10: 630. doi: 10.1186/s13071-017-2582-x.

Background: We present information on Nycteribiidae flies parasitizing the bat families Pteropodidae, Miniopteridae and Vespertilionidae 
from the Malagasy Region, contributing insight into their diversity and host preference. 
Results: Our phylogenetic analysis identified nine clusters of nycteribiid bat flies on Madagascar and the neighbouring Comoros Archipelago. 
Bat flies sampled from frugivorous bats of the family Pteropodidae are monoxenous: Eucampsipoda madagascariensis, E. theodori and 
Cyclopodia dubia appear wholly restricted to Rousettus madagascariensis, R. obliviosus and Eidolon dupreanum, respectively. Two 
different host preference patterns occurred in nycteribiids infecting insectivorous bats. Flies parasitizing bats of the genera Miniopterus 
(Miniopteridae) and Myotis (Vespertilionidae), namely Penicillidia leptothrinax, Penicillidia sp. and Nycteribia stylidiopsis, are polyxenous 
and showed little host preference, while those parasitizing the genera Pipistrellus and Scotophilus (both Vespertilionidae) and referable 
to Basilia spp., are monoxenous. Lastly, the inferred Bayesian phylogeny revealed that the genus Basilia, as currently configured, is 
paraphyletic. 
Conclusion: This study provides new information on the differentiation of nycteribiid taxa, including undescribed species. Host preference 
is either strict as exemplified by flies parasitizing fruit bats, or more relaxed as found on some insectivorous bat species, possibly because of 
roost site sharing. Detailed taxonomic work is needed to address three undescribed nycteribiid taxa found on Pipistrellus and Scotophilus, 
tentatively allocated to the genus Basilia, but possibly warranting different generic allocation.

ReaRdoN, S., and SchoeMaN, M. c. 2017. Species richness, functional diversity and assemblage structure of 
insectivorous bats along an elevational gradient in tropical West Africa. Acta Chiropterologica 19(2): 273–285. 
doi: 10.3161/15081109ACC2017.19.2.005.

Rising global temperatures cause severe changes to the environment resulting, for example, in shifts in biomes and assemblages to higher 
elevational ranges. Therefore, it is integral to understand how species and assemblages will respond to this threat. Elevational gradients 
present a useful framework to measure potential changes to diversity due to climate change and human land use. Most studies focus on 
taxonomic diversity, and ignore functional diversity which provides a measure of the ecological roles of species within ecosystems. The aim 
of this study was to investigate taxonomic and functional diversity of as well as variation in assemblage structure of the insectivorous bat 
communities along the Mount Nimba elevational gradient. We predicted that both taxonomic and functional diversity would be negatively 
correlated with elevation, and that bat assemblages would show a nested pattern along the elevational gradient. Taxonomic diversity was 
calculated using species richness. Functional diversity of univariate and multivariate traits was calculated using two diversity indices: mean 
pairwise distance and mean nearest taxon distance. As predicted, species richness of bats was significantly negatively correlated with 
elevation. Functional diversity however, decreased significantly only at the highest elevation (and this may even be a sampling artifact given 
high human activities there in recent times). Contrary to predictions, metacommunity analyses revealed quasi-Gleasonian structuring of 
bat assemblages, indicating weak structuring forces along the elevational gradient. These results suggest that bat assemblages shifting in 
response to climate change along elevational gradients may change taxonomically but stay largely intact functionally.

RodeNaS-cuadRado, P. M., MeNgede, J., baaS, l., devaNNa, P., SchMid, t. a., yaRtSev, M., fiRZlaff, u. and 
veRNeS, S. c. 2018. Mapping the distribution of language related genes FoxP1, FoxP2 and CntnaP2 in the brains 
of vocal learning bat species. Journal of Comparative Neurology 526: 1235–1266. doi: 10.1002/cne.24385.

Genes including FOXP2, FOXP1, and CNTNAP2, have been implicated in human speech and language phenotypes, pointing to a role in 
the development of normal language-related circuitry in the brain. Although speech and language are unique to humans a comparative 
approach is possible by addressing language-relevant traits in animal systems. One such trait, vocal learning, represents an essential 
component of human spoken language, and is shared by cetaceans, pinnipeds, elephants, some birds and bats. Given their vocal 
learning abilities, gregarious nature, and reliance on vocalizations for social communication and navigation, bats represent an intriguing 
mammalian system in which to explore language-relevant genes. We used immunohistochemistry to detail the distribution of FoxP2, FoxP1, 
and Cntnap2 proteins, accompanied by detailed cytoarchitectural histology in the brains of two vocal learning bat species; Phyllostomus 
discolor and Rousettus aegyptiacus. We show widespread expression of these genes, similar to what has been previously observed in other 
species, including humans. A striking difference was observed in the adult P. discolor bat, which showed low levels of FoxP2 expression 
in the cortex that contrasted with patterns found in rodents and nonhuman primates. We created an online, open-access database within 
which all data can be browsed, searched, and high resolution images viewed to single cell resolution. The data presented herein reveal 
regions of interest in the bat brain and provide new opportunities to address the role of these language-related genes in complex vocal-
motor and vocal learning behaviors in a mammalian model system.

RuSSo, d., aNcillotto, l., hugheS, a. c., galiMbeRti, a. and MoRi, e. 2017. Collection of voucher specimens for bat 
research: conservation, ethical implications, reduction, and alternatives. Mammal Review 47(4): 237–246. doi: 
10.1111/mam.12095.

Voucher specimens have played a fundamental role in biology, but ethical and conservation concerns have been raised over unnecessary 
collection of organisms. From 1996 to 2017, 222 studies mentioned the collection of 7482 bats of 376 species, mostly from South America 
and Asia (India, China, and South-East Asia). Researchers mostly aimed to compile checklists or establish geographic ranges. Strong ethical 
reasons exist to avoid unnecessary collection, and suitable alternatives should be sought; for example, collecting voucher specimens for 
retrospective taxonomic confirmation can be replaced with molecular methods. We provide information on alternative methods and when 
to use them to avoid harming fragile populations of bats.

file:///G:/My%20Drive/ABCN/ABCN_47/www.vahatra.mg/volume12/MN12_11_Rakotondramanana.pdf
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SchaeR, J., PeRkiNS, S. l., eJotRe, i., vodZak, M. e., MatuScheWSki, k. and ReedeR, d. M. 2017. Epauletted fruit 
bats display exceptionally high infections with a Hepatocystis species complex in South Sudan. Scientific Reports 
7: 6928. doi: 10.1038/s41598-017-07093-z.

Hepatocystis parasites are closely related to mammalian Plasmodium species, the causative agents of malaria. Despite the close 
phylogenetic relationship, Hepatocystis parasites lack the intermittent erythrocytic replication cycles, the signature and exclusive cause of 
malaria-related morbidity and mortality. Hepatocystis population expansion in the mammalian host is thought to be restricted to the pre-
erythrocytic liver phase. Complete differentiation of first generation blood stages into sexual stages for subsequent vector transmission 
indicates alternative parasite/host co-evolution. In this study, we identified a region of exceptionally high prevalence of Hepatocystis 
infections in Old World fruit bats in South Sudan. Investigations over the course of five consecutive surveys revealed an average of 93 
percent prevalence in four genera of African epauletted fruit bats. We observed a clear seasonal pattern and tolerance of high parasite loads 
in these bats. Phylogenetic analyses revealed several cryptic Hepatocystis parasite species and, in contrast to mammalian Plasmodium 
parasites, neither host specificity nor strong geographical patterns were evident. Together, our study provides evidence for Pan-African 
distribution and local high endemicity of a Hepatocystis species complex in Pteropodidae.

SchouNtZ, t., bakeR, M. l., butleR, J. and MuNSteR, v. 2017. Immunological control of viral infections in bats 
and the emergence of viruses highly pathogenic to humans. Frontiers in Immunology 8: 1098. doi: 10.3389/
fimmu.2017.01098.

Bats are reservoir hosts of many important viruses that cause substantial disease in humans, including coronaviruses, filoviruses, 
lyssaviruses, and henipaviruses. Other than the lyssaviruses, they do not appear to cause disease in the reservoir bats, thus an explanation 
for the dichotomous outcomes of infections of humans and bat reservoirs remains to be determined. Bats appear to have a few unusual 
features that may account for these differences, including evidence of constitutive interferon (IFN) activation and greater combinatorial 
diversity in immunoglobulin genes that do not undergo substantial affinity maturation. We propose these features may, in part, account for 
why bats can host these viruses without disease and how they may contribute to the highly pathogenic nature of bat-borne viruses after 
spillover into humans. Because of the constitutive IFN activity, bat-borne viruses may be shed at low levels from bat cells. With large naive 
antibody repertoires, bats may control the limited virus replication without the need for rapid affinity maturation, and this may explain why 
bats typically have low antibody titers to viruses. However, because bat viruses have evolved in high IFN environments, they have enhanced 
countermeasures against the IFN response. Thus, upon infection of human cells, where the IFN response is not constitutive, the viruses 
overwhelm the IFN response, leading to abundant virus replication and pathology.

SMaRSh, g. c. and SMotheRMaN, M. 2017. Behavioral response to conspecific songs on foraging territories of the 
heart-nosed bat. Behavioral Ecology and Sociobiology 71(10): 142. doi: 10.1007/s00265-017-2370-9.

Singing to create and defend territory boundaries is common among birds but rare in mammals. The African heart-nosed bat, Cardioderma 
cor, is hypothesized to use loud, low frequency songs to reestablish foraging territories nightly. Territoriality can be defined ecologically, 
whereby an individual exclusively uses an area repeatedly, and behaviorally, through defense of an area. C. cor males sing on tightly 
abutting, exclusive areas nightly, which they return to throughout the season and sometimes across seasons. C. cor meets the ecological 
determinants of territoriality, but assessments of the use of song to maintain territories are lacking. We explore the singing behavior in this 
species by conducting song playback experiments within the borders of singing areas of 10 target individuals, with echolocation playbacks 
conducted as a control. In addition, we further explore the influence of song metrics on the behavioral response. Song playbacks prompted 
investigative and aggressive behavior, including passing by, approaching, and in one case, attacking the speaker, whereas echolocation 
did not. Additional post hoc analyses suggested that major song parameters, including song length, syllable frequency, inter syllable 
interval, and the number of double syllables comprising song stimuli influenced the level of response. For five bats we assessed whether 
their songs changed in response to the playback, and found that they sang faster, lower-frequency songs. These results are consistent with 
observations in other territorial animals including birds and gibbons, and provide a basis for further exploration of the territory defense 
hypothesis in the heart-nosed bat. We conclude that C. cor song features likely play an important role in mediating behavioral interactions 
within signaling networks of foraging bats.

StoRM, N., JaNSeN vaN vuReN, P., MaRkotteR, W. and PaWeSka, J. t. 2018. Antibody responses to Marburg Virus in 
Egyptian Rousette Bats and their role in protection against infection. Viruses 10(2): 73. doi: 10.3390/v10020073.

Egyptian rousette bats (ERBs) are reservoir hosts for the Marburg virus (MARV). The immune dynamics and responses to MARV infection 
in ERBs are poorly understood, and limited information exists on the role of antibodies in protection of ERBs against MARV infection. Here, 
we determine the duration of maternal immunity to MARV in juvenile ERBs, and evaluate the duration of the antibody response to MARV 
in bats naturally or experimentally infected with the virus. We further explore whether antibodies in previously naturally exposed bats is 
fully protective against experimental reinfection with MARV. Maternal immunity was lost in juvenile ERBs by 5 months of age. Antibodies 
to MARV remained detectable in 67% of experimentally infected bats approximately 4 months post inoculation (p.i.), while antibodies to 
MARV remained present in 84% of naturally exposed bats at least 11 months after capture. Reinfection of seropositive ERBs with MARV 
produced an anamnestic response from day 5 p.i. Although PCR-defined viremia was present in 73.3% of reinfected ERBs, replicating 
virus was recovered from the serum of only one bat on day 3 p.i. The negative PCR results in the salivary glands, intestines, bladders and 
reproductive tracts of reinfected bats, and the apparent absence of MARV in the majority of swabs collected from these bats suggest that 
reinfection may only play a minor role in the transmission and maintenance of MARV amongst ERBs in nature.

TAYLOR, P. J., MACDONALD, A., GOODMAN, S. M., KEARNEY, T., COTTERILL, F. P. D., STOFFBERG, S., MONADJEM, A., 
SCHOEMAN, M. C., GUYTON, J., NASKRECKI, P. and RICHARDS, L. R. 2018. Integrative taxonomy resolves three 
new cryptic species of small southern African horseshoe bats (Rhinolophus). Zoological Journal of the Linnean 
Society . doi: 10.1093/zoolinnean/zly024.

Examination of historical and recent collections of small Rhinolophus bats revealed cryptic taxonomic diversity within southern African 
populations previously referred to as R. swinnyi Gough, 1908 and R. landeri Martin, 1832. Specimens from Mozambique morphologically 
referable to R. swinnyi were phylogenetically unrelated to topotypic R. swinnyi from the Eastern Cape Province of South Africa based on 
cytochrome b sequences and showed distinctive echolocation, baculum and noseleaf characters. Due to their genetic similarity to a 
previously reported molecular operational taxonomic unit (OTU) from north-eastern South Africa, Zimbabwe and Zambia, we recognize the 
available synonym (R. rhodesiae Roberts, 1946) to denote this distinct evolutionary species. This new taxon is genetically identical to R. 
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simulator K. Andersen, 1904 based on mtDNA and nuclear DNA sequences but can easily be distinguished on morphological and acoustic 
grounds. We attribute this genetic similarity to historical introgression, a frequently documented phenomenon in bats. An additional 
genetically distinct and diminutive taxon in the swinnyi s.l. group (named herein, R. gorongosae sp. nov.) is described from Gorongosa 
National Park, central Mozambique.

tayloR, P. J., MataMba, e., SteyN, J. N., NaNgaMMbi, t., ZePeda-MeNdoZa, M. l. and bohMaNN, k. 2017. Diet 
determined by next generation sequencing reveals pest consumption and opportunistic foraging by bats in 
macadamia orchards in South Africa. Acta Chiropterologica 19(2): 239–254. doi: 10.3161/15081109ACC2017.1
9.2.003.

Recent studies have documented the economically significant impact of bats as predators of agricultural pest insects. We used Next 
Generation Sequencing (NGS) of the cytochrome oxidase I gene to elucidate the diet of six species of bats based on faecal pellets collected 
from individuals and roosts in macadamia orchards at Levubu, Limpopo Province, South Africa. For five of these species, we compared the 
molecular data with published results from microscopic analysis of faecal pellets, culled parts and stomach contents. We provide the first 
description of the molecular diet of the large African molossid bat, Mops midas. Expectations from skull morphology and a single limited 
study of stomach contents were that this species should be a beetle-specialist. However, NGS revealed that the diet of M. midas contained 
a much higher prevalence and diversity of lepidopteran (81 taxa from 17 families) compared to coleopteran (two taxa) prey. While this result 
is predicted by the allotonic frequency hypothesis for a bat species with low echolocation frequency, it could also be explained by unequal 
PCR amplification, a constraint of amplicon sequencing. Apart from the above-mentioned species where our sample was probably unbiased 
(24 pellets from multiple roosts and occasions), sample sizes of the other five species were very low and therefore potentially biased (1–6 
pellets). Nevertheless, these samples revealed for each bat species surprisingly many prey taxa spanning several insect orders, indicating 
that individual bats were capable of consuming a wide diversity of prey during one or two nights of foraging. Contrary to expectations, bats 
of all foraging groups (clutter, clutter edge and open-air) fed opportunistically on mostly-flightless cockroaches (Order Blattodea). About one 
third of all faecal pellets tested from five species of bats of all foraging groups contained DNA from the significant macadamia pest species, 
Nezara viridula (Order Heteroptera), indicating the value of intact bat communities in the biological control of pest stink bugs in macadamia 
orchards. Contrary to the general expectations of the allotonic frequency hypothesis, all six bat species studied fed predominantly on 
tympanate versus non-tympanate species of moths (57–75% of lepidopteran prey taxa), even those ‘non-allotonic’ bat species having 
intermediate echolocation peak frequencies that encompass the frequency sensitivity of hearing (tympanate) moths.

teeliNg, e. c., veRNeS, S. c., dÁvaloS, l. M., Ray, d. a., gilbeRt, M. t. P., MyeRS, e. and bat1K CONSORTIUM. 2017. 
Bat biology, genomes, and the Bat1K project: To generate chromosome-level genomes for all living bat species. 
Annual Review of Animal Biosciences 6: 23–46. doi: 10.1146/annurev-animal-022516-022811.

Bats are unique among mammals, possessing some of the rarest mammalian adaptations, including true self-powered flight, laryngeal 
echolocation, exceptional longevity, unique immunity, contracted genomes, and vocal learning. They provide key ecosystem services, 
pollinating tropical plants, dispersing seeds, and controlling insect pest populations, thus driving healthy ecosystems. They account for 
more than 20% of all living mammalian diversity, and their crown-group evolutionary history dates back to the Eocene. Despite their great 
numbers and diversity, many species are threatened and endangered. Here we announce Bat1K, an initiative to sequence the genomes 
of all living bat species (n∼1,300) to chromosome-level assembly. The Bat1K genome consortium unites bat biologists (>148 members 
as of writing), computational scientists, conservation organizations, genome technologists, and any interested individuals committed to 
a better understanding of the genetic and evolutionary mechanisms that underlie the unique adaptations of bats. Our aim is to catalog 
the unique genetic diversity present in all living bats to better understand the molecular basis of their unique adaptations; uncover their 
evolutionary history; link genotype with phenotype; and ultimately better understand, promote, and conserve bats. Here we review the 
unique adaptations of bats and highlight how chromosome-level genome assemblies can uncover the molecular basis of these traits. We 
present a novel sequencing and assembly strategy and review the striking societal and scientific benefits that will result from the Bat1K 
initiative.

thiagavel, J., cechetto, c., SaNtaNa, S. e., JakobSeN, l., WaRRaNt, e. J. and Ratcliffe, J. M. 2018. Auditory 
opportunity and visual constraint enabled the evolution of echolocation in bats. Nature Communications 9(1): 98. 
doi: 10.1038/s41467-017-02532-x.

Substantial evidence now supports the hypothesis that the common ancestor of bats was nocturnal and capable of both powered flight 
and laryngeal echolocation. This scenario entails a parallel sensory and biomechanical transition from a nonvolant, vision-reliant mammal 
to one capable of sonar and flight. Here we consider anatomical constraints and opportunities that led to a sonar rather than vision-based 
solution. We show that bats’ common ancestor had eyes too small to allow for successful aerial hawking of flying insects at night, but 
an auditory brain design sufficient to afford echolocation. Further, we find that among extant predatory bats (all of which use laryngeal 
echolocation), those with putatively less sophisticated biosonar have relatively larger eyes than do more sophisticated echolocators. 
We contend that signs of ancient trade-offs between vision and echolocation persist today, and that non-echolocating, phytophagous 
pteropodid bats may retain some of the necessary foundations for biosonar.

toRRoba-balMoRi, P., budde, k. b., heeR, k., goNZÁleZ-MaRtÍNeZ, S. c., olSSoN, S., Scotti-SaiNtagNe, c., 
caSaliS, M., SoNkÉ, b., dick, c. W. and heueRtZ, M. 2017. Altitudinal gradients, biogeographic history and 
microhabitat adaptation affect fine-scale spatial genetic structure in African and Neotropical populations of an 
ancient tropical tree species. PLoS ONE 12(8): e0182515. doi: 10.1371/journal.pone.0182515.

The analysis of fine-scale spatial genetic structure (FSGS) within populations can provide insights into eco-evolutionary processes. Restricted 
dispersal and locally occurring genetic drift are the primary causes for FSGS at equilibrium, as described in the isolation by distance (IBD) 
model. Beyond IBD expectations, spatial, environmental or historical factors can affect FSGS. We examined FSGS in seven African and 
Neotropical populations of the late-successional rain forest tree Symphonia globulifera L. f. (Clusiaceae) to discriminate the influence of 
drift-dispersal vs. landscape/ecological features and historical processes on FSGS. We used spatial principal component analysis and 
Bayesian clustering to assess spatial genetic heterogeneity at SSRs and examined its association with plastid DNA and habitat features. 
African populations (from Cameroon and São Tomé) displayed a stronger FSGS than Neotropical populations at both marker types (mean 
Sp =0.025 vs. Sp = 0.008 at SSRs) and had a stronger spatial genetic heterogeneity. All three African populations occurred in pronounced 
altitudinal gradients, possibly restricting animal-mediated seed dispersal. Cyto-nuclear disequilibria in Cameroonian populations also 

http://dx.doi.org/10.3161/15081109ACC2017.19.2.003
http://dx.doi.org/10.3161/15081109ACC2017.19.2.003
http://dx.doi.org/10.1146/annurev-animal-022516-022811
http://dx.doi.org/10.1038/s41467-017-02532-x
http://dx.doi.org/10.1371/journal.pone.0182515
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suggested a legacy of biogeographic history to explain these genetic patterns. Conversely, Neotropical populations exhibited a weaker 
FSGS, which may reflect more efficient wide-ranging seed dispersal by Neotropical bats and other dispersers. The population from French 
Guiana displayed an association of plastid haplotypes with two morphotypes characterized by differential habitat preferences. Our results 
highlight the importance of the microenvironment for eco-evolutionary processes within persistent tropical tree populations.

VAN CAKENBERGHE, V., G. C. GEMBA TUNGALUNA, P. MUSABA AKAWA, E. C. J. SEAMARK and E. VERHEYEN. 2017. The 
bats of the Congo and of Rwanda and Burundi revisited. European Journal of Taxonomy 382: 1 – 327. doi: 10.5852/
ejt.2017.382.

In 1966, Robert William Hayman, Xavier Misonne and Walter Verheyen published their listing of the Congolese, Rwandan and Burundian 
bat specimens in the collections in the museums of Tervuren, Brussels, Geneva, London and New York. In the fifty years that have passed 
since, some major changes have been introduced in the taxonomy of the Chiroptera: new species have been discovered, species have been 
split off, species have been moved to other genera, and additional material has been collected. We re-evaluated the data presented by 
Hayman et al., and supplemented this with specimen records found in the literature and in online catalogs. This resulted in 136 species, 
represented by 20 231 specimens (compared to 113 species and 8567 specimens originally). When available, we also recorded additional 
information such as locality, sex and age, collector, collection date and preservation type of the voucher specimen. The distribution maps of 
the Congolese taxa are revised to represent the current taxonomy, and are presented in perspective against the taxon’s Species Distribution 
Model to assess species distribution on the African continent. Additionally, an updated key to the various taxa is presented.

WEISS, S., DABROWSKI, P. W., KURTH, A., LEENDERTZ, S. A. J. and LEENDERTZ, F. H. 2017. A novel Coltivirus-related 
virus isolated from free-tailed bats from Côte d’Ivoire is able to infect human cells in vitro. Virology Journal 14: 181. doi: 
10.1186/s12985-017-0843-0.

Background: Zoonotic transmission events play a major role in the emergence of novel diseases. While such events are virtually impossible 
to predict, wildlife screening for potential emerging pathogens can be a first step. Driven by recent disease epidemics like severe acute 
respiratory syndrome (SARS), Middle East respiratory syndrome (MERS), and Ebola, bats have gained special interest as reservoirs of 
emerging viruses.
Methods: As part of a bigger study investigating pathogens in African bats we screened animals for the presence of known and unknown 
viruses.
Results: We isolated and characterised a novel reovirus from blood of free-tailed bats (Chaereophon aloysiisabaudiae) captured in 2006 
in Côte d’Ivoire. The virus showed closest relationship with two human pathogenic viruses, Colorado tick fever virus and Eyach virus, and 
was able to infect various human cell lines in vitro.
Conclusion: The study shows the presence of a coltivirus-related virus in bats from Sub-Sahara Africa. Serological studies could help to 
assess its impact on humans or wildlife health.

Willoughby, a. R., PhelPS, k. l., PRedict coNSoRtiuM and olival, k. J. 2017. A comparative analysis of viral 
richness and viral sharing in cave-roosting bats. Diversity 9(3): 35. doi: 10.3390/d9030035.

Caves provide critical roosting habitats for bats globally, but are increasingly disturbed or destroyed by human activities such as tourism and 
extractive industries. In addition to degrading the habitats of cave-roosting bats, such activities often promote contact between humans 
and bats, which may have potential impacts on human health. Cave-roosting bats are hosts to diverse viruses, some of which emerged 
in humans with severe consequences (e.g., severe acute respiratory syndrome coronavirus and Marburg virus). Characterizing patterns 
of viral richness and sharing among bat species are therefore important first steps for understanding bat-virus dynamics and mitigating 
future bat-human spillover. Here we compile a database of bat-virus associations and bat species ecological traits, and investigate the 
importance of roosting behavior as a determinant of viral richness and viral sharing among bat species. We show that cave-roosting species 
do not host greater viral richness, when accounting for publication bias, diet, body mass, and geographic range size. Our global analyses, 
however, show that cave-roosting bats do exhibit a greater likelihood of viral sharing, especially those documented in the literature as co-
roosting in the same cave. We highlight the importance of caves as critical foci for bat conservation, as well as ideal sites for longitudinal 
surveillance of bat-virus dynamics.
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NaSbR 48th aNNual SyMPoSiuM oN bat ReSeaRch
To be held in: Puerto Vallarta, Jalisco, Mexico, 24 - 27 October 2018.
Further information: https://www.nasbr.org/welcome18

18th iNteRNatioNal bat ReSeaRch coNfeReNce
To be held in: Puket, Thailand, 28 July - 2 August 2019.
Further information: https://web.facebook.com/18th-International-Bat-Research-Conference-Thai-
land-2019-1799984786708084/.

Future events
NASBR 49th Annual Symposium on Bat Research - Grand Rapids, Michigan, USA (29 October - 2 November 2019)
15th European Bat Research Symposium - Turku, Finland (3 -7 August 2020)
11th European Bat Detector Workshop - Finland (7 - 11 August 2020)

http://dx.doi.org/10.5852/ejt.2017.382
http://dx.doi.org/10.5852/ejt.2017.382
http://dx.doi.org/10.1186/s12985-017-0843-0
http://dx.doi.org/10.3390/d9030035
https://www.nasbr.org/welcome18
https://web.facebook.com/18th-International-Bat-Research-Conference-Thailand-2019-1799984786708084/?_rdc=1&_rdr
https://web.facebook.com/18th-International-Bat-Research-Conference-Thailand-2019-1799984786708084/?_rdc=1&_rdr


Afr ican Bat  Conser vat ion News
ISSN 181 2-1 268June 2018 vol .  4724

Notice Board

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

Research and Conservation - which aims to promote projects, organizations and individuals working on bat related research, conservation 
and/or education within Africa and its surrounding islands.  Updates on projects and activities are also encouraged.

Observations, Discussions and Updates - This section is used to inform and allow readers to comment on various issues of a thematic 
nature. It is also used to capture information (e.g. Observations) which may not have enough information to make the scientific contribution 
section (these observations will be moderated by the editorial board).

The scientific contribution part of African Bat Conservation News is peer reviewed and publishes brief notes concerning the biology of 
bats, new geographical distributions (preferably at least 100 km from the nearest previously published record), sparsely annotated 
species lists resulting from local surveys, roost counts, and echolocation of bat species occurring on the African continent and adjacent 
regions, including the Arabian peninsula, Madagascar, and other surrounding islands in the Indian and Atlantic oceans and those islands 
just off Africa within the Mediterranean and Red Seas.

Two additional sections are also included in the newsletter - Recent literature - this includes abstracts from recent conferences and 
recently published works.  If you are involved in a conference or have published a paper and wish to have it included in this section please 
send a copy of the PDF of the paper to the Editor or Scientific Editor.

Notice Board - includes information on future planned conferences, workshops or training opportunities.  If you are an organizer of such 
an event and wish it to be promoted in ABCN then please send the information to the Editor.

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

Editorial Team
Editor: Ernest C.J. Seamark
Scientific Editor: Victor Van Cakenberghe

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