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Observations, Updates and Discussions

Observation # 24: Fourth  Observation of  Glauconycteris superba from the Democratic 
Republic of the Congo

Submitted by: Guy-Crispin Gembu Tungaluna
Observation by: Guy-Crispin Gembu Tungaluna
Date of observation: 2012
Locality: Democratic Republic of the Congo: Mbiye Island (near Kisangani)
GPS (lat long): -

Primary observation

We captured on Mbiye Island (near Kisangani, DRC) a 
microchiropteran bat of the size of a Megaloglossus woermanni.  
Its pelage has yellowish-golden lines on a black base, but I can 
not identify it.

I would request everybody to assist me directly or indirectly in 
identifying this animal.  Anyway, the specimen and the tissues 
are preserved for possible further analyses.” 

Forearm: 40 mm; Ear 12 mm; Foot 16; Tail 6; Weight 14g; 
Wingspan 316; Head-tail 91; Male, Adult, Tragus 6

Mist netted in Secondary forest.

As to the specimen, I am sending this to Tervuren (RMCA) and 
will ask Wim Wendelen to compare it.

Translated and edited from French – by Victor Van 
Cakenberghe

Editorial Response

My evaluation of this specimen is that it is a Glauconycteris superba Hayman, 1939, being the fourth record ever and probably the 
first photos of a living (or freshly killed) animal.  The only problem is that Guy gave 40 mm as Fa, whereas G. superba should have 
an Fa > 45 mm.  According to the key in Rambaldini (2011) there are only two Glauconycteris species with facial spots: superba 
and kenyacola, but the latter one (although FA < 45 mm) lacks the dorsolateral flank stripe. But just compare the photos with the 
drawing in Rosevear (1965).  – Victor Van Cakenberghe (Univerity of Antwerp)

RAMBALDINI, D. A. 2010. Glauconycteris variegata (Chiroptera: Vespertilionidae). Mammalian Species 42(870): 251–258.
ROSEVEAR, D. R. 1965. The bats of West Africa. Trustees of the British Museum (Natural History), London. 418pp.

Observations, Discussions and Updates

Top left: Back - yellow spots at the at the elbow and knee joints.
Top right: Ventral view of belly, two yellow-golden lines around 
a black centre.
Below left: Front view - two yellow spots near the eyes and on 
on the nose.

© Guy-Crispin Gembu Tungaluna

© Guy-Crispin Gembu Tungaluna© Guy-Crispin Gembu Tungaluna
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UPDATES

NEWLY DESCRIBED EXTANT SPECIES

Hypsugo lanzai Benda, Al-Jumaily, Reiter and Nasher, 2011

This species was named in honour of the Italian biologist and physician, founder of the modern Italian bat studies, Professor 
Benedetto Lanza, Florence. Hypsugo lanzai is endemic to Scotora Island off Yemen.

BENDA, P., AL-JUMAILY, M.A., REITER, A. and NASHER, A.K. 2011. Noteworthy records of bats from Yemen with description of a new species 
from Socotra. Hystrix Italian Journal of Mammalogy (n.s) 22(1): 23-56.

Asellia arabica Benda, Vallo and Reiter, 2011

The name arabica (Arabian) reflects the area of occurrence of the new species, i.e. the southern part of Arabia.

BENDA, P., VALLO, P. and REITER, A. 2011. Taxonomic revision of the genus Asellia (Chiroptera: Hipposideridae) with a description of a new 
species from southern Arabia. Acta Chiropterologica  13(2): 245 - 270.

Neoromicia robertsi Goodman, Taylor, Ratrimomanarivo and Hoofer, 2012

This species was named after the late Austin Roberts, who conducted systematic research on African mammals at the Transvaal 
Museum, South Africa. Neoromica robertsi seems to be endemic to Madagascar.

GOODMAN, S.M., TAYLOR, P.J., and RATRIMOMANARIVO, F. and HOOFER, S.R. 2012. The genus Neoromicia (Family Vespertilionidae) in 
Madagascar, with description of a new species. Zootaxa 3250: 1-25.

Above: Holotype of Glauconycteris superba sheila Hayman 1947 (BMNH 1947.10). A)  ventral view B) dorsal view.
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INTRODUCTION
Acoustic bat detectors provide a way of monitoring bats and 

are relatively easy to set up and less labour intensive than 
traditional trapping techniques (BARCLAY and BELL, 1989).  
These detectors offer a remote passive sampling method to 
monitor bat communities over long periods of time (MURRAY 
et al., 1999).  Acoustic sampling is critical in contributing to our 
understanding of bat community structure and assemblage 
(O’FARRELL and GANNON, 1999).  The commercial availability 
of relatively inexpensive bat detectors has increased their use 
in research (WHITE and GEHRT, 2001).  There are limited 
international standard for their use (HAYES, 1997) and some 
studies have looked at the limitation of these devices, or their 
efficacy (FENTON, 2003; BRITZKE et al., 2010).  The studies 
that have looked at standardizing use, have only considered a 
single aspect of deployment or have been a by-product of the 
original bat study (WELLER and ZABEL, 2002; BRITZKE et al., 
2010). 

In addition, several attempts to undertake long term monitoring 
of bats, have resulted in a variety of different waterproofing 
techniques to protect the device against climatic elements.  There 
is, however, very limited information on the effect the different 
types of waterproofing have on the efficacy of waterproofing on 
the detectors (BRITZKE et al., 2010; CORBEN, 2011). 

Several ways to protect equipment from rain have been 
suggested and are used (DE OLIVEIRA et al., 1999; BRITZKE et 
al., 2010; CORBEN, 2011).  The two main techniques are the 90° 
curved PVC elbow pipes (O’FARRELL 1998), and reflector type 
(CORBEN, 2011), also deployed in the form of a BatHat (EME 
SYSTEMS INC. www.emesystems.com; ARNETT et al., 2006).  
We report on the efficacy of three different detectors deployed in 
the standard form and two waterproofing containers, PVC elbox 
pipe and the reflector-plate waterproofing form.

METHODS AND MATERIALS
Two time expansion detectors (Pettersson D240X [Pettersson 

Elektronik AB, Sweden] and Tranquility III [Courtpan Design 
Ltd, United Kingdom]), and one frequency division detector 
(AnabatTM SD2 [Titley Electronics, Australia]), were used in the 

experiment.  An AnabatTM Chirper [Titley Electronics, Australia] 
was used to produce calibrated ultrasonic signals.  The “chirp 
mode” was used during which one series of frequency bursts/
pulses was produced (50 kHz to 25 kHz, with 5 kHz intervals), 
with the most prominent frequency being 40 kHz.

The experiment was composed of four parts.  The range 
limitation of each device, as well as the change in pulse number 
and quality recorded with increased distance between sound 
source and the receivers, was measured for each detector.  

Secondly, we used two waterproofing systems, by placing the 
detectors in plastic containers (24 x 15 x 15 cm), one system 
incorporated a PVC pipe elbow (pipe diameter 6.32 cm), which 
was fitted into the container.  The detectors were then deployed, 
with the microphone placed even with the opening of the PCV 
elbow curved pipe inside the container (Figure 1A).  The detector 
pointed down at 90°, with the pipe elbow allowing a horizontal 
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Assessing the effect of wAterproofing on three different bAt 

detectors
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Three different bat detectors, the Pettersson D240X, Tranquility III and Anabat SD2 were evaluated to determine the range limitations 
and changes in pulse quality recorded of the standard devices, using an AnaBatTM Chirper as source.  In addition, the effect on both 
variables was assessed when the detectors were placed in waterproofing containers, one with a PVC elbow and the other mounted 
over a reflector-Plate waterproofing system.  Seven angles in the horizontal plane where considered, from 0° with 30° intervals to a 
180° angle, extrapolating to the full 360° range.  The effect of vertical orientation of the device on recording quality and range was 
evaluated, and compared to that of the horizontal.  Of the three detectors, the Pettersson D240X had the greatest range, (18 m, at 0° 
angle), even when placed in the two waterproofing containers.  The waterproofing system with the PVC elbow yielded good quality 
calls and did not reduce the range of the Pettersson D240X.  Pulses recorded by the Anabat SD2 were of poor quality at distances 
less than four metres from the instrument but quality improved between four and nine metres.  Both the Tranquility III and Anabat SD2 
were influenced by the change in orientation from the vertical to the horizontal while the Pettersson D240X did not present marked 
change in quality of pulses.  It is important to acknowledge that different bat detectors have different limitations, and to consider these 
limitations when designing and implementing research on bats.

KEY WORDS: bat detectors, range limitations, water proofing.

Figure 1.  The first waterproofing systems with the PVC elbow 
(Figure 1a) with the detector microphone placed even with the 
opening of the PCV elbow inside the container.  The second 
waterproof system incorporated a Plexiglas (Perspex) plate (15 
x 15 cm) attached to the plastic container at a ±45° angle, with 
a distance of 7 cm (arrows) from microphone/plastic container to 
the plate (Figure 1b).

www.emesystems.com/
mailto:mark.keith@wits.ac.za


June  2012
vol  28

5
African Bat Conservation News

ISSN 1812-1268

Sprong et al. (2012) Waterproofing three detectors Scientific contributions

“main axis of detection” (CORBEN, 2011)  The second waterproof 
system incorporated a reflector - Plexiglas (Perspex) plate (15 x 
15 cm) attached to the plastic container at a ±45° angle, with a 
distance of 7 cm from microphone/plastic container to the plate 
(Figure 1B, *).  The detector was deployed at 90°, with the 45° 
angle reflector to allow for horizontal chirper deployment in line 
with the main axis of the microphone (CORBEN, 2011). 

Each of the three detectors was used in each waterproofing 
container, to determine which combination showed the least 
range loss, by evaluating the reduction in pulse sets recorded 
and sound quality (dB and Qual). 

Thirdly, the effect of detector orientation (vertical vs. horizontal 
deployment) on the range and sound quality was tested. 

And finally, experiments were conducted to determine the 
difference between recording inside a hall and outside in the 
open (open area - park) as well as for placement of the receiver 
and sound device, by having the Chirper fixed and receivers 
shifted to different distances and angles. 

The hall used for analysis had the dimensions: 25 m x 14 m. x 
3.5 m.  Both the detector and Chirper were mounted on tripods 
1.5 m high in horizontal position in-doors.  Sample points were 
selected at 1 m intervals along a straight line from the detector at 
seven different angles from 0° to 180°.  A 50 m tape measure was 
secured to the centre of the tripod and the various angles and 
distances marked on the floor using masking tape.  The Chirper 
tripod was placed over the identified points and each foot of the 
tripod was marked so that the tripod could be moved and placed 
accurately.  Pulses were produced for each of the detectors 
from each of the demarcated points.  Using the Chirper “chirp” 
function, a minimum of 10 usable pulse sets were recorded per 
sample point.  Pulse sets were recorded in 1 m intervals until 
none were detected.  The angles that were recorded were used 
to extrapolate to the full 360° range, assuming 30° = 330°, 60° = 
300°, 90° = 270°, 120° = 240° and 150° = 210°.

The above steps were repeated for each of the detectors 
using the two different waterproofing systems.  To assess if the 
vertical-horizontal orientation of the device had any influence 
on incoming pulses, the units were moved from horizontal to 
a vertical (90° to horizontal) position.  Furthermore to assess if 
there is a difference between having the source (Chirper) in one 
position, while the receivers were moved, at 0° angle with 5 m, 
10 m and 15 m intervals.

Pettersson and Tranquility: Time expansion devices
The time expansion detectors (Pettersson D240X and 

Tranquility III) calls for each point were recorded at a time 
expansion of 10 times.  The Pettersson D240X was set on 
automatic time expansion mode where the trigger level was 
set to high, and the memory size was set to 1.7 seconds.  The 
Tranquility III was set to time expansion and the sensitivity set 
to maximum. 

BatSoundPro software (Pettersson ElektronikAB 2001) was 
used to analyse the pulse sets recorded by the Pettersson 
D240X and the Tranquility.  Five pulse sets per distance point 
were analysed.  The Hanning window was set to 512, and the 
power spectrum was used to measure the decibels (dB) at the 
point of highest intensity.  The energy frequency was measured 
at the 40 kHz pulse, as well as 5 kHz below and above the 
highest intensity.  In the spectrogram, the arrangement of the 
call was counted to determine how many frequency bursts, out 
of six were recorded.  The range limit was reached if the pulse 
strength dropped below -55 dB.  Pulse strength was used as 
a proxy for quality, and a call of 0 dB can be regarded as a 
perfect pulse; the further from 0 dB (negative), the lower the 
pulse quality (HOLDERIED et al., 2005).

Anabat: Frequency division
The Anabat SD2 was set to an Audio division ratio of 16, Data 

Division of 8 and to a sensitivity level of 7, which excluded 
most of the background noise.  The recorded pulse sets were 
downloaded using the software cfcread (CORBEN, 2006a), 
where the 8 data division ratio was selected.  The software 

AnalookW version 3.3q (CORBEN, 2006a) was used to 
analyse the calls recorded by the Anabat SD2.  It is common 
for AnalookW users to add a filter of 6-9 to calls to improve the 
quality (FRANCL, 2008).  In this study, no filter was used, as only 
unprocessed calls were required.  The zero-crossing interface of 
the Anabat system, however, does not record the decibel level, 
but based on ARMITAGE and OBER (2010), the AnalookW 
Qual index can be used as a substitute for quality of pulse, but 
cannot be compared directly with data from the time expansion 
detectors.

Data analyses
A Shapiro-Wilks test showed that the data were not normally 

distributed; therefore all tests carried out were nonparametric.  
If more than two samples were being analysed, a Kruskal-
Wallis test was performed.  If only two samples were analysed, 
a two sample Wilcoxon Mann-Whitney Test was performed.  
Significance was set at P< 0.05 for all statistical tests.  The 
Coefficient of Variation (CV) was calculated for each distance 
measurement to determine the spread of the data.  All 
statistical tests were performed using the statistical software 
R (R DEVELOPMENT CORE TEAM, 2010).  In order to do 
comparative distance/angle analysis, the range between chirper 
and detector were grouped into 1-5 m, 6-10m and further. 

RESULTS
Range

The Pettersson D240X was found to detect the Chirper pulses 
to a distance of 18 m at 0° angle, 16 m at 90˚ and 16 m behind 
the device (180° angle) (Fig. 2.1a).  There was a considerable 
decrease in range when the Pettersson D240X was placed in 
the two waterproof containers (PVC elbow and Plate).  In the 
PVC elbow waterproofing, the Pettersson D240X’s maximum 
range decreased to 16m at 0°, 10 m at 90˚ and 12 m behind (Fig. 
2.1b).  Within the Plate waterproofing system, it was found that 
the range decreased further, only recording pulses up to 14 m at 
0°, 6 m at 90° and 8 m behind (180°) (Fig. 2.1c). 

The Tranquility III microphone was more directional, recording 
calls up to 14 m at 0°, 4 m at the 90° angle and only 5 m behind 
the device (180°) (Fig. 2.2a).  In the PVC elbow container there 
was a considerable decrease in the range of the Tranquility III 
with a reduction at 0°, 30° angles (Fig. 2.2 b), yet showing a 
slight increase in detection range at bigger angles (e.g. 90°).  
When the Tranquility III was placed in the Plate waterproofing 
container (Fig. 2.2c), the maximum range at 0° was 14 m, at 
90° 5 m.  At the 180° angle, the range increased from 5 m when 
the device was standard to 14 m in the Plate waterproofing 
container. 

The Anabat SD2 had a very directional microphone; with a 
15 m range directly in front (0°), 3 m at 90°and no recording 
at 1 m range at 180° (Fig. 2.3a).  When the Anabat SD2 was 
placed in the PVC elbow waterproofing, the device picked up a 
lot of static, and sensitivity had to be reduced from setting 7 to 
between 5-6 sensitivity.  Subsequent to this sensitivity reduction, 
the maximum range at 0° was 5 m, with the device only able 
to pick up 1 m at 60° (Fig. 2.3b), with no recording from 90°-
180°.  The range for the Plate waterproofing system was only 7 
m directly in front (0°) (Fig. 2.3c).  But, the range that the Anabat 
could pick up the Chirper with the Plate waterproof container at 
90° was 3 m compared to the no detection at 90° for the PVC 
elbow waterproofing (Fig. 2.3b). 

Pulse quality
The mean pulse quality (dB) recorded by the Pettersson 

D240X without waterproofing declined as the distance between 
the device and Chirper increased (Table 1, see Fig 2.1 for 
ranges).  When the Pettersson D240X was placed in the 
different waterproofing containers, there was a change in the 
overall pulse quality recorded (Kruskal-Wallis, χ2

(2) =25.153, p 
<0.05).  In the PVC elbow waterproofing, the pulse quality was 
on average -5.75 dB lower than the standard device and there 



African Bat Conservation News
ISSN 1812-1268

June  2012
vol .  28

6

Sprong et al. (2012)Waterproofing three detectors Scientific contributions

Figure 2.  Distances where Pettersson D240X (2.1), Tranquility III (2.2) and Anabat SD2 (2.3),  recorded a pulse from the chirper for 
standard deployment (a), and PVC elbow waterproofing (b) and Plate waterproofing (c). 

2.3

2.2

a b c

2.1



June  2012
vol  28

7
African Bat Conservation News

ISSN 1812-1268

Sprong et al. (2012) Waterproofing three detectors Scientific contributions

was a decrease in quality with an increase in distance.  When 
the Pettersson D240X was placed in Plate waterproofing, over 
the first 8 metres there was a decrease in quality, with fluctuating 
and no clear declining trend further away up to 14 m (Table 1; 
Fig 2.1c).  The overall spread of the data collected was low, 
indicated by the low Coefficient of Variation (CV) (Table 1), that 
were stable and less than one, with no clear predictable pattern 
of change in distance away from the detector.

The pulse quality that the Tranquility III recorded, started off in 
the mid -33dB range and pulse quality decreased with increase 
in distance and pulse quality differed between standard device, 
and different waterproofing containers (Kruskal-Wallis, χ2

(2) 
=10.023, P<0.05) (Table 2).  When placed in either the PVC elbow 
or the Plate waterproofing, there was a steeper decline in pulse 
quality, as with range (Figs 2.3b,c).  The PVC pipe reduced the 
range and reached the -52.76 dB level at 6 m. When considering 
the spread of the data (CV) (Table 2), there was lower variation 
in pulse sets recorded, the further the Chirper was moved from 
the Tranquility III, however the average quality of pulse (in terms 
of dB) were remarkably low. 

The Anabat SD2 pulse quality (Qual) for all three deployments 
ranged 0.05 – 13.91% Qual, producing significant variation 
between the three deployments with the standard deployment 
producing values of 3.16 and 5.07% in the first 4 metres but 
the pulse quality deteriorated and Qual values increased 
considerably, from 5 m outward to the maximum of 14 m at 0° 
angle (Table 3, Fig 2.3a).  For the PVC elbow water proofing, the 
pulse quality recorded by the Anabat SD2 ranged between 4.81 

- 9.94% Qual value.  The Anabat SD2 in the Plate waterproofing 
showed similar range in Qual values, as to the PVC elbow 
waterproofing (5.48 - 10.75%).  The variation in the Qual values 
between standard and waterproofing devices were significantly 
different (Kruskal-Wallis, χ2

(2) =29.22, P<0.05). 

Interference χ
The reduction in the number of six frequency pulses recorded 

per chirp by the Pettersson D240X decreased as the Chirper 
moved away in all three deployments (standard, PVC elbow 
and Plate) a 0° angle.  The standard device recorded the lowest 
reduction in number of pulses per chirp with increase in distance, 
and the PVC elbow the most (Table 4).  The Plate waterproofing 
retained six pulses per chirp up to five metres and also presented 
a reduction in number of pulses with the plate set up still allowing 
for between 2-3 pulses per chirp to be recorded up to 10 metres.  
There was a difference between the number of pulses recorded 
by the Pettersson with the waterproofing systems in the 1-5 
metres and the 6-10 metres distance categories (Kruskal-Wallis 
χ2(3) = 48.211, P<0.01; Kruskal-Wallis χ2(3) = 41.0625, P<0.01).  
At the 30° angle the number of pulses per chirp declined more 
rapidly than at 0° angle for the standard deployment, and at 
30° - 5 metres the number of pulses were already averaging four 
per chirp in a standard deployment.  The Plate waterproofing 
presented similar trend in the reduction in number of pulses 
recorded per chirp as in the standard deployment trend, with 
the PVC pipe waterproofing having the most marked decline in 
number of pulses per chirp at 30° angle  (one pulse per chirp 
further than 6 m (Table 4)), with similar results for when at 60°. 

The variability of the number of pulses recorded per chirp for the 
Tranquility III without waterproofing showed an early decline of 
the number of pulses recorded with an increase in distance from 
the detector (Table 5).  The Plate waterproofing system recorded 
only one pulse per chirp at 14 m at 0 ° (Table 5).  Tranquility PVC 
elbow waterproofing did not record very many pulses per chirp 
per distance interval, only picking up one pulse per chirp at 6 
m.  At 30° there was a similar decrease in number of pulses per 
chirp (Table 5) for all three Tranquility deployments.  There was 
a difference in number of pulses per distance category between 
devices (One - 5 m: Kruskal-Wallis  χ2

(3) = 37.9295, P< 0.01; Six 
-10 m: Kruskal-Wallis  χ2

(3) = 63.6976, P< 0.01).
The Anabat SD2 presented a rapid decline in the number of 

pulses per chirp recorded with an increase in distance from 
standard device; with PCV elbow pipe and plate waterproofing 
presenting similar results (Table 6).  No statistical significance 

were found between the three deployments within the first 
distance category (1-5 m Kruskal-Wallis  χ2

(3), P = 0.2161) and 
since the PCV elbow recorded no pulses and Plate deployment 
recorded  only few pulses per chirp further than 6 -10 m, no 
statistical comparison were possible (Table 6). 

Orientation of Device
The vertical orientation of the Pettersson D240X did not 

drastically decrease dB noticeably with the change from 0° to 90° 
with the 90° deployment recording up to 14 m (Table 7), showing 
no significant difference (Two sample Wilcoxon test, W=132, P= 
0.123). The range in pulse quality decreased from -10 dB to -54 
dB over the 1-14 m distance.  The overall spread of the data 
collected was low with all CV values being less than 0.21 for 0° 
at 9 m for the 90° angled detector (Table 7). 

The Tranquility III presented a reduction in the distance it 
could pick up pulses as well as a reduced pulse quality recorded, 
when the vertical orientation was altered from 0° to 90° (Two 
sample Wilcox test, W=1349, P<0.001).  The range decreased 
from 14 m to only 4 m, when the device was vertically orientated.  
The average pulse quality that the Tranquility III recorded 
when orientated at 90° was -32.94 dB less at 1 m from device, 
compared to -12.32 dB in horizontal deployment (Table 8).

When the orientation of the Anabat SD2 was changed to 
90°, the initial recording Qual was 1.53%, which is more than a 
twofold decline in Qual of the 0° angle (0.61% (Table 9)),  and 
only one pulse per chirp was recorded at the 90° (denoted with 

*).  Further than 1 m, the pulse quality was up to 10% Qual less 
than when the device was orientated at 0°, and only one per 
chirp was picked up (denoted with * in Table 9).

Effects of experiment outside and inside a hall, source-
receiver

No difference was found in range for any of the three detectors 
in a comparison inside the hall and outside deployment (Two-
sample Wilcoxon test, W<24.5, P> 0.05).  There was also no 
significant difference for any of the three detectors with source 
(Chirper) or receiver (detectors), when the detector was moved 
in increasing distance from the central point of the chirper (Two-
sample Wilcoxon test, W< 88.5, P>0.05).

DISCUSSION
The Pettersson D240X displayed the greatest range of 

detection all around (360°) the device when used as standard 
and in both waterproofing containers.  In addition, the Pettersson 
D240X showed the lowest reduction in pulse quality when used 
in the waterproofing devices, especially the PVC elbow.  The 
range with the PVC elbow was better than with the Plate.  The 
strength of the pulses decreased with increasing distance  for 
the standard Pettersson D240X and the Pettersson D240X in 
the PVC elbow.  The BAT CONSERVATION TRUST (2007) 
points out that the Pettersson D240X has a strong microphone 
having a long range of where it received calls, which supports 
the results obtained here.  However bat calls attenuate, reducing 
the effective range of calls (VAUGHAN et al. 2010), and the call 
quality recorded, with large distances between the bat and the 
detector.  This artefact is well known and is one factor considered 
by PARSONS and JONES (2000) that could lead to difficulty and 
reduced success in species identification when using bat calls 
recorded from far.  The Pettersson also displayed the greatest 
versatility in horizontal vs. vertical deployment.

The Tranquility III had the second greatest range, picking up 
pulses up to 14 metres at the 0° angle.  There was however, a 
severe decrease in range once the Chirper angles increased, 
indicating a highly focused directional microphone.  The range 
decreased to 5 m at 180° angle behind the detector when used 
in standard deployment (Fig 2.2a).  The Tranquility III, used in 
the current study is not designed to be used in waterproofing, 
since it can only record for 10.2 seconds before the memory is 
full and recorded calls need to be transferred to a secondary 
storage device.  However, the Plate waterproofing yielded 
interesting results, with a considerable range of 14 m behind 
the device (180°), still allowing pulses of a chirp to be recorded.  
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 Distance
(m)

Standard PVC elbow  Plate

Mean SD CV Mean SD CV Mean SD CV

1 -12.44 1.63 0.13 -21.82 9.38 0.43 -20.43 10.90 0.53
2 -13.96 4.44 0.32 -26.27 10.75 0.41 -25.22 12.72 0.50
3 -16.91 5.89 0.35 -27.07 10.09 0.37 -29.80 15.75 0.53
4 -19.51 5.99 0.31 -31.72 11.21 0.35 -30.86 13.45 0.44
5 -23.47 6.43 0.27 -34.37 12.49 0.36 -34.39 12.53 0.36
6 -25.06 7.39 0.29 -37.60 9.52 0.25 -39.66 14.97 0.38
7 -27.13 13.79 0.51 -40.32 8.92 0.22 -38.31 13.60 0.35
8 -33.25 6.59 0.20 -42.33 9.56 0.23 -43.21 10.44 0.24
9 -37.45 8.32 0.22 -42.64 6.38 0.15 -28.85 3.64 0.13

10 -43.27 6.35 0.15 -46.12 11.73 0.25 -32.95 9.13 0.28
11 -45.87 8.07 0.18 -47.07 5.44 0.12 -34.00 1.54 0.05
12 -39.19 11.43 0.29 -48.03 6.99 0.15 -22.30 0.26 0.01
13 -45.45 6.91 0.15 -48.68 8.17 0.17 -28.40 2.78 0.10
14 -48.64 6.30 0.13 -51.24 4.99 0.10 -33.55 4.30 0.13
15 -49.84 4.73 0.09 -50.52 5.26 0.10 - - -
16 -51.23 5.16 0.10 -50.73 9.75 0.19 - - -
17 -47.76 3.45 0.07 - - - - - -
18 -54.67 3.78 0.07 - - - - - -

Table 1.  Pulse quality in decibels (-dB) recorded by the Pettersson D240X standard and in the different waterproofing, PVC elbow 
and Plate waterproofing.  (Mean, standard deviation (SD), and coefficient of variation (CV) for the pulses).

Distance 
(m)

 Standard PVC elbow Plate

Mean SD CV Mean SD CV Mean SD CV

1 -33.99 14.13 0.42 -37.50 16.48 0.44 -33.98 10.29 0.30
2 -38.51 11.74 0.30 -45.99 5.84 0.13 -38.65 5.68 0.15
3 -39.94 10.80 0.27 -49.27 5.38 0.11 -40.99 9.57 0.23
4 -42.99 9.61 0.22 -48.38 5.21 0.11 -45.63 7.98 0.17
5 -43.53 8.50 0.20 -50.69 7.11 0.14 -46.39 7.09 0.15
6 -35.90 2.77 0.08 -52.76 4.69 0.09 -43.94 8.31 0.19
7 -34.61 1.80 0.05 - - - -40.66 1.03 0.03
8 -38.72 1.66 0.04 - - - -46.23 8.04 0.17
9 -42.01 1.89 0.05 - - - -42.85 5.01 0.12

10 -45.64 2.47 0.05 - - - -48.41 6.70 0.14
11 -46.02 2.38 0.05 - - - -53.52 2.06 0.04
12 -52.00 1.96 0.04 - - - -46.73 5.28 0.11
13 -46.70 26.12 0.56 - - - -52.03 12.28 0.24
14 -54.56 3.65 0.07  -  - - -50.51 4.01 0.08

Table 2.  Pulse quality in decibels (-dB) recorded by the Tranquility III standard and in the different waterproofing, PVC elbow and 
Plate waterproofing.  (Mean, standard deviation (SD), and coefficient of variation (CV) for the pulses).
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When the horizontal orientation of the Tranquility III was altered 
from 0° to 90°, it showed a loss in range and quality recorded. 

The results with the Anabat SD2 also indicate a highly focused 
directional microphone; with pulses only picked up to a maximum 
of 15 metres at 0° angle, and low number of pulses per chirp at 
increasing distances and angles.  COLLINS and JONES (2009) 
confirm the directional microphone, with the Anabat II device 
having a range of +20 metres.  LARSON and HAYES (2000) 
found the “field of detection” for the Anabat II to be longer than 
wide, which coincides with CORBEN (2006b).  CORBEN (2011) 
state the Anabat detector present an “omnidirectional cone of 
reception” in the shape of a water drop around the detector 
with the further distance of receiving calls/pulses being on 
the main axis of the detector, which conform  to the “field of 
detection” presented in Figure 2.3a.  CORBEN (2011) states that 
this omnidirectional device allows for both active and passive 
monitoring, lending strenght and weakness to each type of 
application. 

The recording quality (Qual) of the Anabat SD2 showed 
an initial decrease in call quality, which after 4 metres began 
to increase (Table 4 at 0°).  The Anabat SD2 deployed in the 
PVC elbow waterproofing proofing did require a decrease in 
sensitivity setting, due to static.  This static was also found by 
CORBEN (2006b) where he used cling-wrap as a waterproofing 
technique.  CORBEN (2011) does indicate that sounds received 
by the Anabat SD2 in a PVC elbow pipe undergo resonance, 
which restricts higher frequency pulses (+40 kHz).  In the Plate 
waterproofing, similar static was found, however once the 
microphone was even with the opening in the waterproofing 
device the static disappeared, and higher sensitivity settings 
should be retained.  The reflector-plate waterproofing allowed 
best results for the two waterproofing systems tested here for 
the Anabat SD2.  BRITZKE et al. (2010) found the PVC elbow 
pipe to record twice the number of bats compared to the BatHat, 
which uses the basics of Plate waterproofing system. 

With regards to vertical orientation, the recording quality of the 
Anabat did show a decrease in distance and range when the 
Anabat SD2 was changed from 0° to 90° deployment.  Similarly 
to the Tranquility, to maximize the range of the Anabat, it needs 
to be orientated in such a way that the angle at which a call 
reaches the device is as small as possible (45° angle; e.g. 
O’FARRELL and GANNON 1999; WELLER and ZABEL 2002; 
BROOKS 2009; COLLINS and JONES 2009 and many more).  
BRITZKE et al. (2010) found the Anabat SD2 to be more effective 

in a 45° or vertical position compared to a horizontal position.  
Further evidence provided by BRITZKE et al. (2010) indicates 
the results obtained from PVC waterproofing are comparable to 
results obtained from detectors not in waterproofing systems.  

Implications
This study does not suggest that bats echolocating further 

than the maximum range will not be recorded by any of the 
selected detectors.  The pulses produced by the Chirper most 
likely deteriorated due to attenuation, which could be limiting the 
detectors picking up pulses further than 18 m for all detectors.  
With the Chirper and with bats, the lower frequency calls travel 
much further distance before dissipating, when compared 
to higher frequency calls that quickly lose their structure.  In 
addition, calls with higher intensity will travel further than lower 
intensity calls.  Species belonging to the Molossidae have low 
frequency calls between 15-25 kHz (MONADJEM et al., 2010), 
and have a much longer range, before their calls attenuate.  Other 
species with higher amplitude (loud) calls such as Myotis volans 
(Vespertilionidae) can still be picked up by Anabat detectors at 
distances over 15 metres (O’FARRELL and GANNON, 1999).  In 
contrast,  bats from the families Nycteridae and Megadematidae 
are known to emit lower intensity (soft) signals (JONES and 
TEELING, 2006) (also regarded as ‘whispering bats” (GRIFFIN, 
1958)), and these calls rapidly attenuate (GRIFFIN, 1971) and 
as such are hardly ever recorded (O’FARRELL and GANNON, 
1999). 

The change in pulse quality with distance, especially with 
reference to the Anabat, has implications for those wanting to 
record reference calls or calls for call libraries.  When releasing 
bats, it is better to release the bat further than 4 metres from 
the detectors.  Those releasing within an enclosed space should 
therefore ensure that there is enough space for the bat to fly 
freely but still be more than 4 metres from the Anabat.  We 
would suggest try to keep the distance between bat and detector, 
between 5 metres and 9 metres to increase the quality of library 
calls. 

It is important to realize that different bat detectors have 
different limitations for different applications and the deployment 
will depend on the question asked (BRITZKE et al., 2010; 
CORBEN, 2011).  The introduction of new detectors such as the 
Batbox Griffin (BatBox, Ltd. (UK)), Song Meter SM2BAT, Echo 
Meter EM3 (Wildlife Acoustics, Inc USA), and other models from 
the detector companies currently investigated, require similar 

Distance (m)  Standard PVC elbow Plate 

Mean SD CV Mean SD CV Mean SD CV

1 3.33 3.83 1.15 4.81 1.39 0.29 5.48 2.38 0.43
2 5.07 4.76 0.94 5.54 1.99 0.35 7.52 2.93 0.39
3 4.52 4.94 1.09 6.39 1.18 0.18 9.20 2.35 0.26
4 3.16 5.13 1.63 9.94 1.80 0.18 10.75 0.26 0.02
5 0.05 0.02 0.42 9.38 1.20 0.13 9.93 0.83 0.08
6 1.79 * * - - - 8.50 1.27 0.15
7 0.74 0.90 1.22 - - - 8.20 * *
8 4.87 2.18 0.45 - - - - - -
9 1.71 1.67 0.97 - - - - - -

10 4.24 2.01 0.47 - - - - - -
11 7.59 0.47 0.06 - - - - - -
12 7.76 0.78 0.10 - - - - - -
13 13.36 * * - - - - - -
14 9.90 * * - - - - - -
15 13.91 * * - - - - - -

Table 3.  Pulse quality (Qual) recorded by the Anabat SD2 standard and in the different waterproofing, PVC elbow and Plate 
waterproofing.  (Mean, standard deviation (SD), and coefficient of variation (CV) for the pulses; * denote when only one pulse in the 
chirp set was recorded).
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Angle Distance
(m)

Standard PVC elbow  Plate

Mean SD Mean SD Mean SD

0° 1 6.00 0.00 6.00 0.00 6.00 0.55

0° 2 6.00 0.00 3.00 0.45 6.00 0.00

0° 3 6.00 0.00 3.00 0.55 6.00 0.00

0° 4 6.00 0.00 2.00 0.00 6.00 0.00

0° 5 6.00 0.00 1.00 0.89 6.00 0.55

0° 6 5.00 0.55 1.00 0.55 4.00 0.45

0° 7 4.00 0.89 1.00 0.55 4.00 0.55

0° 8 3.00 0.45 1.00 0.45 2.00 1.64

0° 9 2.00 0.89 1.00 0.55 3.00 0.45

0° 10 3.00 0.45 1.00 0.00 3.00 0.45

0° 11 2.00 0.00 1.00 0.00 1.00 0.00

0° 12 1.00 0.50 1.00 0.45 2.00 0.55

0° 13 1.00 * 1.00 0.00 1.00 0.00

0° 14 1.00 0.45 1.00 0.00 1.00 0.45

0° 15 1.00 0.45 1.00 * 1.00 *

0° 16 1.00 0.00 1.00 *

0° 17 1.00 0.55

0° 18 1.00 *     

30° 1 6.00 0.00 6.00 0.00 6.00 0.00

30° 2 6.00 0.00 5.00 0.00 6.00 0.00

30° 3 5.00 0.00 5.00 0.45 6.00 0.00

30° 4 5.00 0.71 3.00 0.00 4.00 0.45

30° 5 4.00 0.55 2.00 0.55 4.00 0.45

30° 6 3.00 0.45 1.00 0.00 4.00 0.00

30° 7 3.00 0.71 1.00 0.00 2.00 0.00

30° 8 3.00 0.55 1.00 0.00 2.00 0.89

30° 9 2.00 0.55 1.00 0.00 2.00 0.45

30° 10 2.00 0.00 1.00 0.00 1.00 0.55

30° 11 2.00 0.00 1.00 0.00

30° 12 1.00 0.58 1.00 0.00

30° 13 1.00 0.50 1.00 0.45

30° 14 1.00 0.00

30° 15 1.00 0.45

30° 16 1.00 0.55     

60° 1 6.00 0.00 5.00 0.00 5.00 0.00

60° 2 6.00 0.00 4.00 0.00 4.00 0.55

60° 3 4.00 1.34 4.00 0.45 5.00 0.45

60° 4 5.00 0.00 3.00 0.45 2.00 0.89

60° 5 4.00 0.00 2.00 0.71 2.00 0.84

60° 6 5.00 0.00 1.00 0.55 1.00 0.45

60° 7 3.00 0.00 1.00 0.55 2.00 0.55

60° 8 2.00 0.45 1.00 0.00 1.00 0.45

60° 9 3.00 0.00 1.00 0.45

60° 10 2.00 0.00 1.00 0.00

60° 11 1.00 0.00 1.00 0.00

60° 12 1.00 0.00 1.00 0.00

60° 13 1.00 0.00 1.00 0.00

60° 14 1.00 0.55 1.00 0.00

60° 15 1.00 0.00

60° 16 1.00 0.55     

Table 4.  The average (± SD) number of pulses from the five chirp pulse sets recorded by the Pettersson D240X detector with increasing 
distance from detector  at 0°, 30° and 60° angles to detectors, when deployed in the standard mode, and in the PVC elbow - and 
Plate waterproofing.  (* denotes when only one pulse per chirp set was recorded).
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Angle Distance
(m)

Standard PVC elbow Plate

Mean SD Mean SD Mean SD

0° 1 6.00 0.00 4.00 0.00 6.00 0.00
0° 2 5.00 0.00 2.50 0.55 3.50 0.45
0° 3 5.00 0.00 1.00 0.00 4.50 0.55
0° 4 5.00 0.45 1.00 0.00 3.00 0.00
0° 5 4.00 0.00 1.00 0.00 1.50 0.45
0° 6 1.00 0.00 1.00 0.00 1.00 0.00
0° 7 1.00 0.00 1.00 0.00
0° 8 1.00 0.00 1.00 0.00
0° 9 1.00 0.00 1.00 0.00
0° 10 1.00 0.00 1.00 0.00
0° 11 1.00 0.00 1.00 0.00
0° 12 1.00 0.00 1.00 0.00
0° 13 1.00 0.00 1.00 0.00
0° 14 1.00 * 1.00 0.00

30° 1 5.80 0.45 4.00 0.00 5.00 0.00
30° 2 4.00 0.00 3.20 0.45 5.00 0.00
30° 3 3.00 0.71 1.00 0.00 4.40 0.55
30° 4 2.00 0.00 1.00 0.00 4.20 0.45
30° 5 1.00 0.00 1.00 0.00 4.00 0.00
30° 6 1.00 0.00 1.00 * 3.40 0.55
30° 7 1.00 0.00 2.20 0.45
30° 8 1.00 0.00 1.20 0.45
30° 9 1.00 0.00 1.00 0.00
30° 10 1.00 * 1.00 0.00
30° 11 1.00 *
60° 1 6.00 0.00 4.80 0.45 2.20 0.45
60° 2 3.00 0.00 2.40 0.55 1.00 0.00
60° 3 1.40 0.55 1.00 0.00 1.00 0.00
60° 4 1.00 0.00 1.00 0.00 1.00 0.00
60° 5 1.00 *
60° 6

Table 5.  The average (± SD) number of pulses from the five chirp pulse sets recorded by the Tranquility III detector when deployed 
in the standard mode, and in the PVC elbow - and Plate waterproofing.  (* denotes when only one pulse per chirp set was recorded).
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Angle Distance
(m)

Standard PVC elbow Plate
Mean SD Mean SD Mean SD

0° 1 5.00 0.45 4.00 0.45 3.00 0.71

0° 2 3.00 0.55 2.00 0.71 2.00 0.71

0° 3 2.00 0.52 2.00 0.71 2.00 0.71

0° 4 2.00 0.55 1.00 0.00 2.50 0.71

0° 5 2.00 0.55 1.00 * 2.00 0.00

0° 6 2.00 0.58 1.00 0.00

0° 7 1.00 0.58 1.00 *

0° 8 1.00 0.58

0° 9 2.00 0.58

0° 10 1.50 0.71

0° 11 1.50 0.71

0° 12 1.00 0.00

0° 13 1.00 0.00

0° 14 1.00 0.00

0° 15 1.00 *

30° 1 2.00 0.00 2.50 0.50 2.00 0.00

30° 2 1.50 0.50 2.00 1.00 1.50 0.71

30° 3 1.00 0.00 1.00 0.00 2.00 0.00

30° 4 1.00 0.00 1.00 0.00

30° 5 2.00 0.00

30° 6 2.00 *

60° 1 2.00 0.00 2.00 0.00 2.00 0.00

60° 2 2.00 0.00 1.00 0.00 1.00 0.00

60° 3 2.00 0.00 1.00 *

60° 4 1.00 0.00

Table 6.  The average (± SD) number of pulses from the five chirp pulse sets recorded by the Anabat SD2 detector when deployed in 
the standard mode, and in the PVC elbow - and Plate waterproofing.  (* denotes when only one pulse per chirp set was recorded).

Distance
(m)

0° 90°
Mean SD CV Mean SD CV

1 -10.94 0.26 0.02 -12.58 0.86 0.07

2 -10.84 0.61 0.06 -21.30 3.44 0.16

3 -11.78 0.41 0.03 -27.32 2.05 0.07

4 -15.04 1.71 0.11 -27.92 2.99 0.11

5 -22.86 2.45 0.11 -35.68 2.79 0.08

6 -27.61 3.29 0.12 -39.46 4.41 0.11

7 -25.30 2.19 0.09 -35.54 5.00 0.14

8 -41.24 4.66 0.11 -46.28 4.06 0.09

9 -40.54 8.52 0.21 -40.72 7.56 0.19

10 -42.30 4.88 0.12 -41.78 4.61 0.11

11 -45.74 3.01 0.07 -50.23 4.07 0.08

12 -36.48 4.90 0.13 -42.23 3.22 0.08

13 -42.22 3.75 0.09 -49.60 1.27 0.03

14 -46.98 2.94 0.06 -54.10 7.49 0.14

15 -37.42 22.02 0.59

16 -50.50 4.23 0.08

17 -47.76 3.45 0.07

18 -54.67 3.78 0.07

Table 7.  Pulse quality in decibels (-dB) recorded by the standard Pettersson D240X device at different orientations of 0° and 90° to 
horizontal.  (Mean (χ), standard deviation (SD), and coefficient of variation  (CV) for the pulses recorded, * denote when only one 
pulse was recorded). 
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Distance
(m)

 0°  90°

Mean SD CV Mean SD CV

1 -12.32 1.45 0.12 -45.26 16.97 0.37
2 -20.66 0.94 0.05 -49.80 3.90 0.08
3 -25.66 0.83 0.03 -51.56 5.23 0.10
4 -28.00 0.80 0.03 -50.64 2.66 0.05
5 -36.02 0.54 0.02
6 -33.90 1.38 0.04
7 -33.30 1.18 0.04
8 -38.70 1.24 0.03
9 -43.02 2.23 0.05
10 -43.60 0.86 0.02
11 -46.02 2.38 0.05
12 -52.00 1.96 0.04
13 -46.70 26.12 0.56
14 -54.56 3.65 0.07

   

Table 8.  Pulse quality in decibels (-dB) recorded by the standard Tranquility III device at different orientations of 0° and 90° to horizontal.  
(Mean, standard deviation (SD), and coefficient of variation (CV) for the pulses recorded, * denote when only one pulse was recorded).

 
Distance

(m)
0° 90°

Mean SD CV Mean SD CV

1 0.61 0.20 0.34 1.53 * *
2 1.36 0.21 0.15 11.41 * *
3 0.81 1.14 1.41 8.70 * *
4 0.15 0.13 0.84
5 0.05 0.02 0.42
6 1.79 * *
7 0.74 0.90 1.22
8 4.87 2.18 0.45
9 1.71 1.67 0.97
10 4.24 2.01 0.47
11 7.59 0.47 0.06
12 7.76 0.78 0.10
13 13.36 * *
14 9.90 * *
15 13.91 * *

   

Table 9.  Pulse quality (Qual) recorded by the standard Anabat SD2 device at different orientations of 0° and 90° to horizontal.  (Mean, 
standard deviation (SD), and coefficient of variation (CV) for the pulses recorded; * denote when only one pulse was recorded).
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investigation to better understand the equipment and limitations. 
As such, prior to undertaking any study using acoustic bat 

detectors, it is important to recognize and account for such 
limitations.  Furthermore, the ultimate choice of bat detectors 
should be governed, firstly by the primary use of the detector and 
secondly by the time constraints one might have regarding setup, 
both prior to the study and during fieldwork, and subsequent 
data processing. 
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Lelant and Chenaval (2012) Bats in traditional medicine - Senegal Scientific contributions

Different cultures and societies view bats in different ways, 
some positively, some negatively.  Most western cultures 
associate bats negatively, as a symbol of fear, most commonly 
associated with the vampire; in China they are a symbol of 
longevity; and in Poland of chance (http://www.cles.com/
dossiers-thematiques/ecologie-globale/respecter-nos-ancetres-
animaux-et/article/le-paradoxe-de-la-chauve-souris).  Bats are 
known to be responsible for insect control, and are therefore 
a benefit for agriculture, through the reduction in the number 
of pest insects (KUNZ et al., 2011).  Here we report on the 
interaction of Senegalese society and bats.

While undertaking a roost search at Fadial, in the Joal-
Fadiouth region, of Senegal on the 5th December 2010, we found 
a cavity in a Baobab (Adansonia digitata) which houses a colony 
of about 1,200 Rhinolophus fumigatus Rüppell, 1842 (Figures 
1-4).  We had heard about the existence of this roost from a 
French naturalist and friend, Simon Cavailles.  The species 
roosting in the cavity was identified, having trapped individuals at 
the begining of hte night. The number of individuals in the colony 
was estimated from an image of the colony (Figure 4). This large 
Baobab, which has a trunk circumference of 32 meters, and can 
accommodate around 10 people in the internal cavity, forms a 
tourist attraction.

From discussions with local people around the roost, we learnt 
that a marabout (traditional healer), living about 1 km from the 
roost, sometimes used bats from this colony in his traditional 
medicine.  The marabout, Mr Famara Sarr, who accepted an 
interview with us, confirmed that he often uses bats from this 

colony for potions, which are administered to patients with 
mental illnesses.  His reasoning, to include bats as part of the 
potion for mental illness, is they have night-flying ability, which 
infers a symbol of orientation.  Patients, who have mental illness, 
have, according to Mr Sarr, orientation problems.  Therefore, 
the ingestion of certain parts of bats can recover their mental 
orientation.  Depending on the seriousness and type of illness, 
he uses only the head of the bats, but in serious cases of 
disorientation, the whole body is utilized.

When Mr Sarr needs bats, he asks an Islamic marabout 
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Figure 1: Location of Fadial in the Joal-Fadiouth region of Senegal.

Figure 2: A Rhinolophus fumigatus from the colony in the Baobab 
roost at Fadial in Senegal.
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student (named a ‘Talibé’ in French-speaking western Africa), to 
visit the sacred tree (Big Baobab cemetery), and remove five to 
10 individuals, depending on his needs.  Bats are quickly ground 
into powder with a mortar and pestle, together with two different 
plants types (these plants were not specified).  This powder is 
then mixed with curd cheese and millet, following the method 
used to prepare the typical meal called “bouillie” in French-
speaking western Africa, with the exception that the sugar is 
replaced with the medicinal powder.

Additionally Mr Sarr informed us that if only the head of the bat 
is used in the potion (and no plants are included), this potion can 
make someone ‘invisible’, and they can move around without 
being noticed.  This is administered to people who want to enter 
a country illegally or leave work without being noticed.  Mr Sarr 
confirmed that he has a connection with bats, and has gained 
much experience about the bat migration patterns and their 
echolocation abilities through his observations of them.

There is no proof that these potions indeed cure people, and 
we are not able to confirm if the plants or the bats, contain active 
ingredients.  More investigations are necessary to ascertain this.

Mr Sarr also informed us that in a village at Mounde in the 
Saloum region, where the Animist belief is practiced, they believe 
that the Big Baobab spirit of the ancestors comes to the village 
every night through the bats.

This Senegalese traditional belief system shows a local 
example of human relations with bats.  It is interesting and 
encouraging to see that up to now, this cohabitation has been 
successful.  There are lots of examples like this throughout the 
world that merit our attention to better understand interactions 
between nature and human cultures.
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ADENIYI, T. D., ENAIBE, B. U., ADEKOMI, D. A., and MOHAMMED, O. A., 2012. A comparative assessment of 

superior colliculus of rat (Rattus norvegicus), bat (Eidolon helvum) and pangolin (Manis tricuspis): A 
histochemical study. European Journal of Experimental Biology 2(2): 315-320. Available:  http://www.
pelagiaresearchlibrary.com/european-journal-of-experimental-biology/vol2-iss2/EJEB-2012-2-2-315-320.pdf

In this study, the superior colliculus (SC) of rat, bat and pangolin were compared using histological and quantitative histochemical 
parameters to observe possible modification that enable these mammals to cope with their habitation particularly with respect to 
their diet. The study was conducted using ten adult Wistar rats, ten fruit bats and eight pangolins comprising of both sexes. After 
being sacrificed by cervical dislocation, their skulls were opened using bone forceps to expose the brains. The superior colliculi were 
excised from each brain, homogenized and read spectrophotometrically for the activities of lactate dehydrogenase (LDH), glucose-
6-phosphate dehydrogenase (G-6-PDH), acid phosphatase (ACP) and alkaline phosphatase (ALP). The SC tissue sample meant for 
histological studies were fixed in 10% formol calcium and processed for paraffin wax embedding. Serial sections of 3μm thickness 
were stained with Hematoxylin and Eosin and Cresyl fast violet stains. The stained tissues were studied under the light microscope. 
Application of one-way ANOVA statistical analytical method showed that there were significant differences (p<0.05) in the activities of 
LDH, G-6-PDH, ACP and ALP of the SC of the three mammals as revealed in the quantitative histochemistry of these enzymes and 
markers. Histological observations revealed variations in the distribution of neurons and their supporting glial cells with the neurons 
in the SC of the rat appearing more numerous as well as in the pangolin and are fewer in the bat. The comparison of the differences 
observed in the histological and the quantitative histochemical activities in these mammalian species revealed a variation in the visual 
ability and their individual peculiarities in relation to their mode and pattern of living.

ALAGAILI, A. N., JAMES, D. A., and MOHAMMED, O. B., 2011. Timing and pattern of molt in Kuhl’s bat, Pipistrellus 
kuhlii, in Saudi Arabia. Acta Chiropterologica 13(2): 465-470. DOI: 10.3161/150811011X624956

Kuhl’s bat (Pipistrellus kuhlii) from Unizah Province, near the center of Saudi Arabia, was studied monthly from May 2005 to August 
2006 to investigate the timing and patterns of molt. Adults and juveniles undergo a single molt extending annually over a five month 
period in summer from late April until September and following the breeding season. Few males of Kuhl’s bat initiate molt before 
females but the majority of both sexes molt in July and terminated the molt almost simultaneously. Molting begins on the dorsum and 
then spreads to the ventrum once the dorsal molt is completed. Our findings provide comparable observations to previous studies on 
molt in bats suggesting that bats appear to exhibit a species-specific timing and sequence of molt.

AMMERMAN, L. K., LEE, D. N., and TIPPS, T. M., 2012. First molecular phylogenetic insights into the evolution 
of free-tailed bats in the subfamily Molossinae (Molossidae, Chiroptera). Journal of Mammalogy  93(1): 
12-28. DOI: 10.1644/11-MAMM-A-103.1

Previous understanding of the relationships among genera of bats in the family Molossidae was based largely on phenetic analyses 
of morphological data. Relationships among the genera of this family have not been tested with molecular data and, thus, the 
objective of this study was to construct a phylogeny of representative members of free-tailed bats using DNA sequence data from 1 
mitochondrial locus (Nicotinamide adenine dinucleotide dehydrogenase subunit 1 [ND1]) and 3 nuclear loci (dentin matrix protein 1 
exon 6 [DMP1], beta fibrinogen intron 7 [bFIB], and recombination activating gene 2 [RAG2]) for members of the subfamily Molossinae 
and outgroups from the families Vespertilionidae and Natalidae. Data for each gene were analyzed separately using maximum-
likelihood and Bayesian methods and also analyzed in a single combined analysis of a total of 3,216 base pairs. Divergence times 
were estimated from the combined data set using BEAST analysis. Few intergeneric relationships were significantly supported by 
mitochondrial data; however, monophyly of most genera was supported. Nuclear results supported a Chaerephon–Mops clade; a 
New World clade consisting of Eumops, Molossus, Promops, Molossops (including Neoplatymops), Cynomops, and Nyctinomops; 
and a basal divergence for Cheiromeles. Divergence analysis suggested a Paleocene origin for the family and a split between 
molossids in the Old World and New World around 29 million years ago. Generally, relationships recovered in our analyses reflected 
biogeographic proximity of species and did not support the hypotheses of relationship proposed by morphological data.

AVERY, D. M., and AVERY, G., 2011. Micromammals in the Northern Cape Province of South Africa, past and 
present. African Natural History 7: 9-39.

This paper provides a basis for conservation work by detailing the micromammalian taxa occurring in the Northern Cape Province. It 
presents new evidence from 30 barn owl pellet collections, augmented by previously published material from trapping or observation 
(here called ‘conventional’ reports) and owl roosts, divided into pre-1930, 1930 - 1979 and 1980 and newer as an indication of 
continuity of occurrence. A historical perspective is added by the inclusion of material from two archaeological sites dating to the 
Pleistocene (before about 10 000 years ago) and 11 from the Holocene (after about 10 000 years ago). Northern Cape Province 
synonymies are provided as an aid to equating older records with modern taxonomy. In all, 77 currently recognized micromammalian 
species have been recorded from the province. These comprise five Afrosoricida (golden moles), six Macroscelidea (elephant 
shrews), eight Soricomorpha (forest shrews), 16 Chiroptera (bats), and 42 Rodentia (rodents).
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BAI, Y., and KOSOY, M., 2012. Bartonella infections in rodents and bats in tropics. In Current Topics in Tropical 
Medicine. RODRIGUEZ-MORALES, A. J. (Ed).  InTech, Rijeka, Croatia, xii+564 pp. 51-66pp. Available:  http://
cdn.intechopen.com/pdfs/32488/InTech-Bartonella_infections_in_rodents_and_bats_in_tropics.pdf

BALBONI, A., BATTILANI, M., and PROSPERI, S. 2012. The SARS-like coronaviruses : the role of bats and 
evolutionary relationships with SARS coronavirus. New Microbiologica 35(1): 1-16.

Bats represent an order of great evolutionary success, with elevated geographical diffusion and species diversity. This order harbors 
viruses of high variability which have a great possibility of acquiring the capacity of infecting other animals, including humans. Bats 
are the natural reservoir for several viruses genetically closely related to the SARS coronavirus which is the etiological agent of severe 
acute respiratory syndrome (SARS), a human epidemic which emerged in China in 2002-2003. In the last few years, it has been 
discovered that the association between coronaviruses and bats is a worldwide phenomenon, and it has been hypothesised that all 
mammalian coronaviruses were derived from ancestral viruses residing in bats. This review analyzes the role of bats as a reservoir of 
zoonotic viruses focusing more extensively on SARS-related coronaviruses and taking into account the role of African and European 
strains in the evolutionary history of these viruses.

BENDA, P., VALLO, P., and REITER, A. N., 2011. Taxonomic revision of the genus Asellia (Chiroptera: 
Hipposideridae) with a description of a new species from Southern Arabia. Acta Chiropterologica 13(2): 
245-270. DOI: 10.3161/150811011X624749

Two species are currently recognised within the genus Asellia, a typical inhabitant of arid areas of northern Africa and south-western 
Asia. Most of the distribution range of the genus is covered by Asellia tridens, while the other species, A. patrizii, is restricted to 
Ethiopia, Eritrea and several Red Sea islands. We analysed the morphological variation in an extensive set of Asellia samples covering 
the range of the genus, including most of the available type material. In a representative subset of samples, we employed molecular 
genetic analysis to infer the phylogenetic relationships within the broadly distributed A. tridens. Morphological comparisons revealed 
four distinct morphotypes. Except for the endemic A. patrizii, almost all African Asellia were found to belong to the same morphotype 
as most of the Middle Eastern specimens. This morphotype was unambiguously identified as A. tridens. Two other morphotypes of 
tentative A. tridens were further recognised based on skull shape differences; one in the southern Arabian region of Dhofar, the other 
in Socotra and Somalia. Phylogenetic analysis of complete sequences of the mitochondrial cytochrome b gene yielded three main 
monophyletic groups, which corresponded to the morphotypes revealed for A. tridens. Significant genetic divergences reaching over 
5% and 12%, respectively, were discovered between them. Based on the morphological and molecular data obtained, we propose a 
split of the current A. tridens into three separate species: A. tridens in northern Africa and most of the Middle East, A. italosomalica in 
Socotra and Somalia, and Asellia sp. nov. in southern Arabia. Molecular dating, along with the available paleontological information and 
geological history of the Arabian Peninsula, supports an Arabian origin of the contemporary Asellia. While profound divergence of the 
Socotran form may be linked to the split of Socotra from the southern Arabian coast in the Middle Miocene, the low sequence variation 
of Asellia in most of Africa and the Middle East suggests a relatively recent colonisation of this vast area during the Pleistocene. The 
newly described form from southern Arabia most likely represents a relic of aridisation during the Miocene–Pliocene transition.

BILLETER, S. A., HAYMAN, D. T. S., PEEL, A. J., BAKER, K., WOOD, J. L. N., CUNNINGHAM, A., SUU-IRE, R., 
DITTMAR, K., and KOSOY, M. Y., 2012. Bartonella species in bat flies (Diptera: Nycteribiidae) from western 
Africa. Parasitology 139(3): 324-329. DOI: 10.1017/S0031182011002113

Bat flies are obligate ectoparasites of bats and it has been hypothesized that they may be involved in the transmission of Bartonella 
species between bats. A survey was conducted to identify whether Cyclopodia greefi greefi (Diptera: Nycteribiidae) collected from 
Ghana and 2 islands in the Gulf of Guinea harbour Bartonella. In total, 137 adult flies removed from Eidolon helvum, the straw-
coloured fruit bat, were screened for the presence of Bartonella by culture and PCR analysis. Bartonella DNA was detected in 91 
(66·4%) of the specimens examined and 1 strain of a Bartonella sp., initially identified in E. helvum blood from Kenya, was obtained 
from a bat fly collected in Ghana. This is the first study, to our knowledge, to report the identification and isolation of Bartonella in bat 
flies from western Africa.

BOL, A. A. A., GUIKE, B. B., and TSALA, B. D., 2011. Introduction à l’inventaire des Chauves-souris (Chiroptères) 
de la ville de Maroua , Extrême-Nord Cameroun. Thesis, The University of Maroua, Department of Life and 
Earth Sciences: 96pp. Available: http://www.le-vespere.org/docs/telechargements/Bol-Guieke&Tsala_2011_
Chauves-sourisMaroua_NordCameroun.pdf

In order to provide a basis data on the Chiropteran fauna of Maroua Far North of Region of Cameroon, a survey was carried out from 
January 10th to March 16th 2011. Mist nets were used for the captures during 22 nights until 6 to 00 pm. Captures were realized in 
9 sites subdivised in 3 subgroups: the resting site, the feeding site and the hydrating site. A total of 413 specimens of bats belonging 
to 18 species, 9 genus and 3 families were surveyed. Insectivorous bats presented a wide species richness (15 species) and a wide 
relative abundance compared to frugivorous bats (3 species). The species accumulation curve do not reached an asymptote proving 
that the survey was not ended. The most diversify site were those for hydrating followed by feeding sites and at last the resting sites. 
During this survey, Scotophilus dinganii was the most abundant species in the study site and 3 species were recorded for the first 
time in Cameroon: Chaerephon chapini; Chaerephon leucogaster and Mops niveiventer. These records increase the total species for 
that country from 72 to 75.

CHEKE, A. S., 2011. Was the flying-fox Pteropus comorensis on Mafia Island (Tanzania) introduced by humans? 
Journal of East African Natural History 100(1 & 2): 59-68. DOI: 10.2982/028.100.0104

While there is no firm evidence either way, the fact of long cultural contact and that birds and lizards have been introduced by 
Comorians to Mafia and other East African islands, suggests that the flying-fox Pteropus comorensis is more likely to have been 
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introduced to Mafia Island by humans than to have arrived there by itself as generally assumed.

CURRAN, M., KOPP, M., BECK, J., and FAHR, J., 2012. Species diversity of bats along an altitudinal 
gradient on Mount Mulanje, southern Malawi. Journal of Tropical Ecology 28(3): 243-253. DOI: 10.1017/
S0266467412000193

A climate model, based on effects of water availability and temperature, was recently proposed to explain global variation in bat 
species richness along altitudinal gradients. Yet such studies are sparse in the tropics and near-absent in Africa. Here we present 
results from an altitudinal study of bat diversity from Mount Mulanje, Malawi. Using ground nets, canopy nets and harp traps, we 
sampled eight sites across three habitat zones from 630 m to 2010 m asl. We assessed the influence of climatic, geographic 
and biotic variables on measures of estimated species richness, Fisher’s α, and an unbiased index of compositional turnover. We 
recorded 723 individuals and 30 species along the gradient, revealing a ‘low plateau’ pattern in estimated species richness, peaking 
at 1220 m, which is congruent with the global climate model. Measures of local habitat structure significantly explained a large degree 
of variation in species richness and compositional turnover between sites. Fisher’s α was further significantly correlated to mean 
annual relative humidity, suggesting a background climatic influence.

DEL VAGLIO, M. A., NICOLAOU, H., BOSSO, L., and RUSSO, D., 2011. Feeding habits of the Egyptian fruit bat 
Rousettus aegyptiacus on Cyprus island: a first assessment. Hystrix, Italian Journal of Mammalogy 22(2): 
281-289. DOI: 10.4404/hystrix-0.0-4587

Rousettus aegyptiacus is the only fruit bat occurring in Europe. A dramatic, poorly understood decline was recently reported for the 
important population occurring on the island of Cyprus (Eastern Mediterranean). Assessing diet in this population is important to tailor 
appropriate conservation measures and help mitigate conflicts with farming. In this study, we present a first assessment of diet for the 
Cyprus population, mainly based on the occurrence of fruit remains in droppings. We analyzed 222 droppings (corresponding to 281 
food items) collected at two cave roosts over three seasons. We identified 11 plant species from 8 families. Melia azedarach, Morus 
spp. and Ceratonia siliqua had a frequency of occurrence in diet > 0.1; Eryobotria japonica, Ficus and Arbutus andrachne were of 
intermediate importance, and the remaining food types were less common. Considerable differences in the occurrence frequencies 
of food types were detected between sites. Five out of 11 plant species found in the diet are commercially grown on Cyprus for fruit 
crop, but most were of secondary importance for bats. The occurrence of economically important plants in the diet was quite limited. 
M. azedarach, important for one of the colonies, is an alien species on Cyprus cultivated as an ornamental plant. Our data may help 
manage food resources to improve the population’s conservation status, but countering other threats including pesticide use and 
direct persecution would also be of chief importance.

DELANY, M. J., 2012. Mammal studies in Uganda 1878-1980. Archives of Natural History 39(1): 27-38. DOI: 
10.3366/anh.2012.0060

In the century since Emin Pasha’s observations in 1878, the study of mammals in Uganda has gone through three distinct phases. 
Up to the First World War the main studies were through expeditions and collectors and the material they brought back to museums 
in Britain and America. Their work was supplemented by significant contributions from a small number of dedicated residents. The 
second phase, broadly between the two world wars, was largely dependent on field studies by local residents who continued to 
send material overseas. The last phase, following the Second World War, witnessed an enormous expansion in mammal studies. 
These were made possible through easier access to the country, improved facilities in Uganda, the need to develop management 
techniques for the large mammals and a greater desire to understand tropical faunas. Unfortunately, by the mid-1970s, due to social 
and economic pressures, these studies had to be greatly curtailed.

DENYS, C. 2012. In memoriam Francis Petter (28 July 1923–21 January 2012). Mammalia 76(2): 117-122.

DOWNS, C. T., MQOKELI, B., and SINGH, P., 2012. Sugar assimilation and digestive efficiency in Wahlberg’s 
epauletted fruit bat (Epomophorus wahlbergi). Comparative biochemistry and physiology. Part A, 
Molecular & integrative physiology 161(3): 344-348. DOI: 10.1016/j.cbpa.2011.12.003. 

Fruit- and nectar-feeding bats have high energy demands because of the cost of flight, and sugar is a good fuel because it is easily 
digested and absorbed. This study investigated the digestive efficiency of different sugars at different concentrations in Wahlberg’s 
epauletted fruit bat (Epomophorus wahlbergi). We predicted that the sugar type and concentration would affect the total amount 
of solution consumed, while the total energy gained and the apparent assimilation efficiency would be high, irrespective of sugar 
type or concentration. Equicaloric solutions of two sugar types, glucose and sucrose, at low (10%), medium (15%) and high (25%) 
concentrations were offered in separate trials to bats. Total amount of solution consumed, total energy gained from each solution, 
and apparent assimilation efficiency, were measured. Bats had higher total volumetric intake of glucose and sucrose at the low 
concentrations than at the higher concentrations. However, bats maintained similar total energy intake on the respective glucose 
and sucrose concentrations. Bats were found to have high assimilation efficiencies on both glucose and sucrose irrespective of 
concentration. As bats used both sugars efficiently to maximize and maintain energy gain, it is expected that they feed opportunistically 
on fruit in the wild depending on temporal and spatial availability to obtain their energy requirements. Furthermore, fruit with high 
sucrose or glucose content will be consumed.

DOWNS, C. T., ZUNGU, M. M., and BROWN, M., 2012. Seasonal effects on thermoregulatory abilities of the 
Wahlberg’s epauletted fruit bat (Epomophorus wahlbergi) in KwaZulu-Natal, South Africa. Journal of 
Thermal Biology 37(2): 144-150. DOI: 10.1016/j.jtherbio.2011.12.003

Seasonal variations in ambient temperature (Ta) require changes in thermoregulatory responses of endotherms. These responses 
vary according to several factors including taxon and energy constraints. Despite a plethora of studies on chiropteran variations 
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in thermoregulation, few have examined African species. In this study, we used the Wahlberg’s epauletted fruit bat (Epomophorus 
wahlbergi, body mass ~ 115 g) to determine how the thermoregulatory abilities of an Afrotropical chiropteran respond to seasonal 
changes in Ta. Mass specific Resting Metabolic Rates (RMTa) and basal metabolic rate (BMR) were significantly higher in winter 
than in summer. Furthermore, winter body mass was significantly higher than summer body mass. A broad thermoneutral zone (TNZ) 
was observed in winter (15 - 35 °C) compared with summer (25 - 30 °C). This species exhibited heterothermy (rectal and core body 
temperature) during the photophase (bats’ rest-phase) particularly at lower Tas and had a low tolerance of high Tas. Overall, there was 
a significant seasonal variation in the thermoregulatory abilities of E. wahlbergi. The relative paucity of data relating to the seasonal 
thermoregulatory abilities of Afrotropical bats suggest further work is needed for comparison and possible effects of climate change, 
particularly extreme hot days.

FAYED, H. M., SHAZLY, M. A.-A., and EL-MONEM, S. A., 2011. Life cycle of Eimeria rousetti sp. nov. (Alveolata: 
Apicomplexa: Eimeriidae) infecting the frugivorous bat, Rousettus aegyptiacus Geoffroy, 1810 (Mammalia: 
Chiroptera: Pteropodidae) in Egypt. Journal of American Science 7(12): 292-305. Available: http://www.
jofamericanscience.org/journals/am-sci/am0712/040_7514am0712_292-305.pdf

Developmental stages of the life cycle of Eimeria rousetti sp. nov. were described for the first time from the frugivorous bat, Rousettus 
aegyptiacus in Egypt. The infection rate was 32%. Oocysts were collected and identified from naturally infected bats. They were 
subspherical to ovoid in shape; measured 24.43 x 19.33 μm and limited by a smooth colourless double-layered wall; no micropyle 
but a polar granule was observed. Events of sporulation were described and sporulation time was found to be 85-90 hrs. at 28±3°C. 
An oocyst residuum was also observed. The sporocyst measured 11.34 x 6.62 μm with sporocyst residuum; Stieda and substieda 
bodies were also observed. Experimental inoculation of sporulated oocysts was carried out and the developmental endogenous 
stages (merogony and gamogony) were followed up and described. The prepatent period was 4 days, while the patent period was 12-
14 days. Merogony took place in the lamina propria and epithelial cells of the middle third of the small intestine of the experimentally 
infected bats at 25-60 hrs. p.i. Only one generation of meronts was observed. Early uninuclear meronts were seen 25-30 hrs. p.i. and 
measured 4.40 x 3.69 μm, while the mature meronts measured 9.44 x 7.10 μm and contained 6-15 fully- differentiated merozoites. 
Gamogony occurred at 60-96 hrs. p.i. and took place at the same site. The microgamonts measured 8.60 x 6.62 μm and contained 
7-18 small nuclei. At the same time, macrogamonts measured 9.12 x 8.22 μm, while mature macrogametes measured 10.25 x 
9.68 μm and contained 2 types of wall-forming bodies (types I&II). At 90-96 hrs. p.i., newly-formed zygotes or young oocysts were 
observed in the epithelial cells of the experimentally infected bats. In the present study, fusion of the wall-forming bodies (types I & II) 
to produce the bilayered wall of the oocyst could be observed at the periphery.

GOODMAN, S. M., TAYLOR, P. J., RATRIMOMANARIVO, F., and HOOFER, S. R., 2012. The genus Neoromicia 
(Family Vespertilionidae) in Madagascar, with the description of a new species. Zootaxa 3250: 1-25.

Using molecular genetics, male sexual organ morphology (baculum), and cranio-dental characters, we describe a new species of 
the genus Neoromicia from Madagascar, N. robertsi sp. nov. It is presumed to be endemic to the island and is known from three 
specimens taken in montane areas of the eastern central region. The new species shows 1.0 % and 2.8% divergence in the 12S 
rRNA and 16S rRNA genes, respectively, from its nearest congener and is notably larger in cranio-dental measurements than other 
members of the genus occurring on Madagascar. This new species was previously identified as N. melckorum, which is considered a 
junior synonym of southern African N. capensis. Neoromicia malagasyensis, an endemic to central western Madagascar, is the sister 
species to N. robertsi and the two are best considered vicariant species. Specimens provisionally assigned to N. malagasyensis, but 
notably smaller in baculum and skull size, and with different baculum morphology, probably represent another unknown species from 
the island. Given the apparent rarity of N. robertsi compared with other Malagasy members of this genus living in the eastern portion 
of Madagascar, it is considered a taxon of conservation concern.

HEUBES, J., KÜHN, I., KÖNIG, K., WITTIG, R., ZIZKA, G., and HAHN, K., 2011. Modelling biome shifts and tree 
cover change for 2050 in West Africa. Journal of Biogeography 38(12): 2248-2258. DOI: 10.1111/j.1365-
2699.2011.02560.x

Aim Africa is expected to face severe changes in climatic conditions. 
Our objectives are: (1) to model trends and the extent of future biome shifts that may occur by 2050, (2) to model a trend in tree cover 
change, while accounting for human impact, and (3) to evaluate uncertainty in future climate projections. 
Location West Africa. 
Methods We modelled the potential future spatial distribution of desert, grassland, savanna, deciduous and evergreen forest in West 
Africa using six bioclimatic models. Future tree cover change was analysed with generalized additive models (GAMs). We used 
climate data from 17 general circulation models (GCMs) and included human population density and fire intensity to model tree cover. 
Consensus projections were derived via weighted averages to: (1) reduce inter-model variability, and (2) describe trends extracted 
from different GCM projections. 
Results The strongest predicted effect of climate change was on desert and grasslands, where the bioclimatic envelope of grassland 
is projected to expand into the desert by an area of 2 million km2. While savannas are predicted to contract in the south (by 54 ± 22 
· 104 km2), deciduous and evergreen forest biomes are expected to expand (64 ± 13 · 104 km2 and 77 ± 26 · 104 km2). However, 
uncertainty due to different GCMs was particularly high for the grassland and the evergreen biome shift. Increasing tree cover (1–
10%) was projected for large parts of Benin, Burkina Faso, Côte d’Ivoire, Ghana and Togo, but a decrease was projected for coastal 
areas (1–20%). Furthermore, human impact negatively affected tree cover and partly changed the direction of the projected change 
from increase to decrease. 
Main conclusions Considering climate change alone, the model results of potential vegetation (biomes) show a ‘greening’ trend by 
2050. However, the modelled effects of human impact suggest future forest degradation. Thus, it is essential to consider both climate 
change and human impact in order to generate realistic future tree cover projections.

http://www.jofamericanscience.org/journals/am-sci/am0712/040_7514am0712_292-305.pdf
http://www.jofamericanscience.org/journals/am-sci/am0712/040_7514am0712_292-305.pdf
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JAN, C., DAWSON, D. A., ALTRINGHAM, J. D., BURKE, T., and BUTLIN, R. K., 2012. Development of conserved 
microsatellite markers of high cross-species utility in bat species (Vespertilionidae, Chiroptera, Mammalia). 
Molecular Ecology Resources 12(3): 532-548. DOI: 10.1111/j.1755-0998.2012.03114.x 

Comparative ecological and behavioural studies of the widespread and diverse Vespertilionidae, which comprise almost 400 of 
the 1100 bat species, have been limited by the availability of markers. The potential of new methods for developing conserved 
microsatellite markers that possess enhanced cross-species utility has recently been illustrated in studies of birds. We have applied 
these methods to develop enhanced microsatellite markers for vespertilionid bats, in particular for the genus Myotis (103 species). 
We compared published bat microsatellites with their homologues in the genome sequence of the little brown bat, Myotis lucifugus, 
to create consensus sequences that were used to design candidate primer sets. Primer sets were then tested for amplification 
and polymorphism in 22 species of bat from nine of the largest families (including 11 Vespertilionidae). Of 46 loci tested, 33 were 
polymorphic, on average, in each of seven Myotis species tested, 20 in each of four species in other vespertilionid genera, and two 
in 11 nonvespertilionid species.

KANKAM, B. O., and ODURO, W., 2011. The effect of frugivory on postdispersal seed removal and germination 
in the pantropical forest tree Antiaris toxicaria Leschenault. African Journal of Ecology 50(1): 21-28. DOI: 
10.1111/j.1365-2028.2011.01288.x

The quality of seed treatment by frugivores has an effect on seed removal after dispersal, seed germination and tree recruitment. We 
provide information on postdispersal seed removal, germination and subsequent recruitment in tropical forest tree species Antiaris 
toxicaria in Ghana. We tested whether postdispersal seed removal and germination rates were differentially affected by the following 
seed treatments: seeds that were spat out by monkeys with all fruit pulp removed and spitting seeds with fruit pulp partially removed 
as observed in some birds and bats. We used seeds of intact ripened fruits as control. Frugivore seed treatment and distance 
from bole affected seed removal patterns, whereas intact seeds were significantly removed from all seed stations. The germination 
success was greater for seeds that were spat out by monkeys and poor for seeds with fruit pulp partially removed and intact fruits. 
More recruits were recorded at the edge of the adult A. toxicaria canopy radius. There was weak relationship (r2 = 0.042) between 
the number of recruits and distance away from the adult tree. Results suggest that the subsequent recruitment in tropical forest tree 
species may be enhanced by some frugivore fruithandling behaviour where fruit pulp is removed from the seeds without destroying 
the seeds.

KORINE, C., KRASNOV, B. R., KHOKHLOVA, I. S., and PINSHOW, B. 2012. Effects of host diet and thermal state 
on feeding performance of the flea Xenopsylla ramesis. Journal of Experimental Biology 215(9): 1435-1441. 
DOI: 10.1242/jeb.061796

We examined feeding performance of the flea Xenopsylla ramesis on three different hosts: its natural, granivorous, rodent host, 
Sundevall’s jird (Meriones crassus); the frugivorous Egyptian fruit bat (Rousettus aegyptiacus); and an insectivorous bat, Kuhl’s 
pipistrelle (Pipistrellus kuhlii). Because these fleas are not known to occur on bats, we hypothesized that the fleas’ feeding performance 
(i.e. feeding and digestion rates) would be higher when feeding on their natural host than on either of the bats that they do not naturally 
parasitize. We found that mass-specific blood-meal size of both male and female fleas was significantly lower when feeding on Kuhl’s 
pipistrelles than on the other two species, but was not different in female fleas feeding on fruit bats or on jirds at all stages of digestion. 
However, more male fleas achieved higher levels of engorgement if they fed on Sundevall’s jirds than if they fed on Egyptian fruit bats. 
The fleas digested blood of fruit bats and jirds significantly faster than blood of Kuhl’s pipistrelle. In addition, after a single blood meal, 
the survival time of fleas fed on normothermic Kuhl’s pipistrelles was significantly shorter than that of fleas fed on Sundevall’s jirds and 
even lower when male fleas fed on Egyptian fruit bats. Thus, our prediction was partially supported: normothermic Kuhl’s pipistrelles 
were inferior hosts for fleas compared with Sandevall’s jirds and Egyptian fruit bats. Interestingly, the proportion of engorged fleas that 
fed on torpid Kuhl’s pipistrelles was significantly higher than the proportion of the fleas that fed on normothermic individuals, indicating 
that becoming torpid might be a liability, rather than an effective defense against parasites.

LAMB, J. M., NAIDOO, T., TAYLOR, P. J., NAPIER, M., RATRIMOMANARIVO, F., and GOODMAN, S. M., 2012. 
Genetically and geographically isolated lineages of a tropical bat (Chiroptera: Molossidae) show 
demographic stability over the late Pleistocene. Biol. J. Linn. Soc. 106(1): 18-40. DOI: 10.1111/j.1095-
8312.2011.01853.x

The newly described molossid bat, Chaerephon atsinanana Goodman et al., 2010, endemic to eastern Madagascar, shows notably 
high levels of phylogeographic and genetic structure compared with allopatric Chaerephon leucogaster Grandidier, 1869 from western 
Madagascar. Such highly significant structuring of haplotypes among altitudinally and latitudinally stratified population groups is 
contrary to the expected panmixia in strong flying bats. The null model of concordance in historical demographic patterns across 
these two Chaerephon species was not supported. Mismatch and Bayesian skyline analyses indicated ancient stable C. atsinanana 
populations of constant size during the last two major Pleistocene glacial periods, making retreat into and expansion from glacial refugia 
an unlikely explanation for such high levels of structure, in accordance with expectations for tropical bats. Analyses were consistent 
with post-refugial population expansion in the less diverse and structured C. leucogaster during the end of the last Pleistocene glacial 
period. We hypothesise that the pronounced genetic structuring in C. atsinanana may result from female philopatry. Furthermore, 
differing demographic histories of the two species may have been shaped by differing climate or habitat preferences, consistent with 
evidence from MaxEnt ecological niche modelling, which shows differences in variables influencing the current predicted distributions. 
Fossil Quaternary pollen deposits further indicate greater stability in past climatic patterns in eastern versus western Madagascar.

http://dx.doi.org/10.1111/j.1755-0998.2012.03114.x
http://dx.doi.org/10.1111/j.1365-2028.2011.01288.x
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LOVEGROVE, B. G., 2012. The evolution of endothermy in Cenozoic mammals: a plesiomorphic-apomorphic 
continuum. Biological reviews of the Cambridge Philosophical Society 87(1): 128-162. DOI: 10.1111/j.1469-
185X.2011.00188.x

The evolution of endothermy in birds and mammals was one of the most important events in the evolution of the vertebrates. 
Past tests of hypotheses on the evolution of endothermy in mammals have relied largely on analyses of the relationship between 
basal and maximum metabolic rate, and artificial selection experiments. I argue that components of existing hypotheses, as well 
as new hypotheses, can be tested using an alternative macrophysiological modeling approach by examining the development of 
endothermy during the Cenozoic. Recent mammals display a 10°C range in body temperature which is sufficiently large to identify the 
selective forces that have driven the development of endothermy from a plesiomorphic (ancestral) Cretaceous or Jurassic condition. 
A model is presented (the Plesiomorphic-Apomorphic Endothermy Model, PAE Model) which proposes that heterothermy, i.e. bouts 
of normothermy (constant body temperature) interspersed with adaptive heterothermy (e.g. daily torpor and/or hibernation), was the 
ancestral condition from which apomorphic (derived), rigid homeothermy evolved. All terrestrial mammal lineages are examined for 
existing data to test the model, as well as for missing data that could be used to test the model. With the exception of Scandentia 
and Dermoptera, about which little is known, all mammalian orders that include small-sized mammals (<500 g), have species which 
are heterothermic and display characteristics of endothermy which fall somewhere along a plesiomorphic-apomorphic continuum. 
Orders which do not have heterothermic representatives (Cetartiodactyla, Perissodactyla, Pholidota, and Lagomorpha) are comprised 
of medium- to large-sized mammals that have either lost the capacity for heterothermy, or in which heterothermy has yet to be 
measured. Mammalian heterothermy seems to be plesiomorphic and probably evolved once in the mammalian lineage. Several 
categories of endothermy are identified (protoendothermy, plesioendothermy, apoendothermy, basoendothermy, mesoendothermy, 
supraendothermy, and reversed mesoendothermy) to describe the evolution of endothermy during the Cenozoic. The PAE Model 
should facilitate the testing of hypotheses using a range of macrophysiological methods (e.g. the comparative method and the 
reconstruction of ancestral states).

MANN, O., LIEBERMAN, V., KÖHLER, A., KORINE, C., HEDWORTH, H. E., and VOIGT-HEUCKE, S. L., 2011. Finding 
your friends at densely populated roosting places: male Egyptian fruit bats (Rousettus aegyptiacus) 
distinguish between familiar and unfamiliar conspecifics. Acta Chiropterologica 13(2): 411-417. DOI: 
10.3161/150811011X624893

Individual recognition via olfactory, auditory, or visual cues is crucial for animals to form and maintain stable social groups, particularly 
in large colonies such as those of Egyptian fruit bats (Rousettus aegyptiacus). We tested whether Egyptian fruit bats are able to 
distinguish between familiar and unfamiliar conspecifics, using two captive groups of male bats. We recorded the behavioural and 
auditory responses of focal animals in a binary choice experiment in which they could approach either members of their own social 
group or unfamiliar individuals. In general, bats preferred to stay close to other bats, familiar or unfamiliar, over resting alone and spent 
more time in close proximity to members of their own group than to unfamiliar conspecifics. The majority of bats interacted more with 
the unfamiliar individuals, although this result did not reach significance. We conclude that Egyptian fruit bats are able to distinguish 
between familiar and unfamiliar conspecifics. Since only one individual emitted social calls and bats never produced echolocation 
calls during the experiment, we infer that individual recognition was most likely mediated via olfactory and/or visual cues. The ability 
to identify familiar individuals may indicate that males of Egyptian fruit bats form stable groups within their large colonies.

MLÍKOVSKÝ, J., BENDA, B., MORAVEC, J., and ŠANDA, R., 2011. Type specimens of recent vertebrates in the 
collections of the National Museum, Prague, Czech Republic. Journal of the National Museum (Prague), 
Natural History Series 180(10): 133-164.  Available: http://www.nm.cz/admin/files/PM/download/zivotopisy-
publikace/mlikovsky263-2011-mlikovsky-nmp-types-a.pdf

NADIN-DAVIS, S. A., and REAL, L. A., 2011. Molecular phylogenetics of the Lyssaviruses – Insights from a 
coalescent approach. 203-238pp. In JACKSON, A. C. (Ed).  Advances in Virus Research, Vol. 79. Academic 
Press. 468 pp.

Technical improvements over the past 2 decades have enormously facilitated the generation of nucleotide sequence data for 
lyssavirus collections. These databases are amenable to methods of phylogenetic analysis, which attempt to define the taxonomic 
structure of this genus and predict the evolutionary relationships of current circulating strains. Coupled with a range of mathematical 
tools to explore the appropriateness of nucleotide substitution models and test for positive selection, the evolutionary process is 
being explored in detail. Despite the potential for high viral mutation levels, the operation of purifying selection appears to effectively 
constrain lyssavirus evolution. The recent development of coalescent theory has provided additional approaches to data analysis 
whereby the time frame of emergence of viral lineages can be most reliably estimated. Such studies suggest that all currently 
circulating rabies viruses have emerged within the past 1500 years. Moreover, through the capability of analyzing viral population 
dynamics and determining patterns of population size variation, coalescent approaches can provide insight into the demographics 
of viral outbreaks. Whereas human-assisted movement of reservoir host species has clearly facilitated transfer of rabies between 
continents, topographical landscape features significantly influence the rate and extent of contiguous disease spread. Together with 
empirical studies on virus diversity, the application of coalescent approaches will help to better understand lyssavirus emergence, 
evolution, and spread. In particular, such methods are presently facilitating exploration of the factors operating to limit the ability of 
lyssaviruses to establish new persistent virus–host associations and ultimately control the emergence of new species of this genus.

http://dx.doi.org/10.1111/j.1469-185X.2011.00188.x
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PEEL, A. J., BAKER, K. S., CRAMERI, G., BARR, J. A., HAYMAN, D. T. S., WRIGHT, E., BRODER, C. C., FERNÁNDEZ-
LORAS, A., FOOKS, A. R., WANG, L.-F., CUNNINGHAM, A. A., and WOOD, J. L. N., 2012. Henipavirus 
neutralising antibodies in an isolated island population of African fruit bats. PLoS ONE 7(1): e30346. DOI: 
10.1371/journal.pone.0030346

Isolated islands provide valuable opportunities to study the persistence of viruses in wildlife populations, including population size 
thresholds such as the critical community size. The straw-coloured fruit bat, Eidolon helvum, has been identified as a reservoir for 
henipaviruses (serological evidence) and Lagos bat virus (LBV; virus isolation and serological evidence) in continental Africa. Here, 
we sampled from a remote population of E. helvum annobonensis fruit bats on Annobón island in the Gulf of Guinea to investigate 
whether antibodies to these viruses also exist in this isolated subspecies. Henipavirus serological analyses (Luminex multiplexed 
binding and inhibition assays, virus neutralisation tests and western blots) and lyssavirus serological analyses (LBV: modified 
Fluorescent Antibody Virus Neutralisation test, LBV and Mokola virus: lentivirus pseudovirus neutralisation assay) were undertaken 
on 73 and 70 samples respectively. Given the isolation of fruit bats on Annobón and their lack of connectivity with other populations, it 
was expected that the population size on the island would be too small to allow persistence of viruses that are thought to cause acute 
and immunising infections. However, the presence of antibodies against henipaviruses was detected using the Luminex binding assay 
and confirmed using alternative assays. Neutralising antibodies to LBV were detected in one bat using both assays. We demonstrate 
clear evidence for exposure of multiple individuals to henipaviruses in this remote population of E. helvum annobonensis fruit bats on 
Annobón island. The situation is less clear for LBV. Seroprevalences to henipaviruses and LBV in Annobón are notably different to 
those in E. helvum in continental locations studied using the same sampling techniques and assays. Whilst cross-sectional serological 
studies in wildlife populations cannot provide details on viral dynamics within populations, valuable information on the presence or 
absence of viruses may be obtained and utilised for informing future studies.

PEEREBOOM, D., VAN LIESHOUT, S., JEFFERY, K. J., and BERGMANS, W., 2012. First record and echolocation 
call of Glauconycteris argentata (Dobson, 1875) from Gabon. African Bat Conservation News 27: 3-5. 

RUPPRECHT, C. E., TURMELLE, A., and KUZMIN, I. V., 2011. A perspective on lyssavirus emergence and 
perpetuation. Current Opinion in Virology 1(6): 662-670. DOI: 10.1016/j.coviro.2011.10.014

Rabies is propagated globally by viruses in the Family Rhabdoviridae, Genus Lyssavirus. These RNA viruses utilize the mammalian 
central nervous system as their ultimate niche, and exploit routine social mechanisms, as well as host behavioral alterations, to 
facilitate transmission by neural transport and innervations of the salivary glands, and ultimately excretion via the saliva, towards 
circulation thereafter in host populations. All mammals are susceptible to infection, but lyssavirus reservoirs are represented by 
several species of Carnivora, with viral global diversity and distribution in toto driven by a wide variety of the Chiroptera. Pathogen 
diversity is maintained by multiple faunas, and facilitated by pronounced host vagility, as exemplified by the ease of routine daily 
and seasonal movements by bats. Viral ‘ensembles’, or subpopulations associated with productive transmission events, emerge 
locally in vivo through a combination of naive host infections in some individuals versus acquired immunity by others, using complex 
metapopulation dynamics. Enhanced surveillance, improved diagnostics, increased pathogen detection, and an integrated One 
Health approach, targeting human, domestic animal and wildlife interfaces, provide modern insights to the ecology of bat lyssaviruses 
to augment future prevention and control.

SAMONDS, K. E., GODFREY, L. R., ALI, J. R., GOODMAN, S. M., VENCES, M., SUTHERLAND, M. R., IRWIN, 
M. T., and KRAUSE, D. W., 2012. Spatial and temporal arrival patterns of Madagascar’s vertebrate fauna 
explained by distance, ocean currents, and ancestor type. Proc. Nat. Acad. Sci. USA  109(4): 5352-5357. 
DOI: 10.1073/pnas.1113993109

How, when, and from where Madagascar’s vertebrates arrived on the island is poorly known, and a comprehensive explanation for 
the distribution of its organisms has yet to emerge. We begin to break that impasse by analyzing vertebrate arrival patterns implied 
by currently existing taxa. For each of 81 clades, we compiled arrival date, source, and ancestor type (obligate freshwater, terrestrial, 
facultative swimmer, or volant). We analyzed changes in arrival rates, with and without adjusting for clade extinction. Probability of 
successful transoceanic dispersal is negatively correlated with distance traveled and influenced by ocean currents and ancestor type. 
Obligate rafters show a decrease in probability of successful transoceanic dispersal from the Paleocene onward, reaching the lowest 
levels after the mid-Miocene. This finding is consistent with a paleoceanographic model [Ali JR, Huber M (2010) Nature 463:653-656] 
that predicts Early Cenozoic surface currents periodically conducive to rafting or swimming from Africa, followed by a reconfiguration 
to present-day flow 15-20 million years ago that significantly diminished the ability for transoceanic dispersal to Madagascar from the 
adjacent mainland.

STOFFBERG, S., SCHOEMAN, M. C., and MATTHEE, C. A., 2012. Correlated genetic and ecological diversification 
in a widespread Southern African horseshoe bat. PLoS ONE 7(2): e31946. DOI: 10.1371/journal.pone.0031946

The analysis of molecular data within a historical biogeographical framework, coupled with ecological characteristics can provide 
insight into the processes driving diversification. Here we assess the genetic and ecological diversity within a widespread horseshoe 
bat Rhinolophus clivosus sensu lato with specific emphasis on the southern African representatives which, although not currently 
recognized, were previously described as a separate species R. geoffroyi comprising four subspecies. Sequence divergence 
estimates of the mtDNA control region show that the southern African representatives of R. clivosus s.l. are as distinct from samples 
further north in Africa than they are from R. ferrumequinum, the sister-species to R. clivosus. Within South Africa, five genetically 
supported geographic groups exist and these groups are corroborated by echolocation and wing morphology data. The groups loosely 
correspond to the distributions of the previously defined subspecies and Maxent modelling shows a strong correlation between the 
detected groups and ecoregions. Based on molecular clock calibrations, it is evident that climatic cycling and related vegetation 
changes during the Quaternary may have facilitated diversification both genetically and ecologically.
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TRENTIN, L., and ROVERO, F., 2011. Results of an inventory of bats in the Uzungwa Scarp Forest Reserve, 
Tanzania. Journal of East African Natural History 100(1 & 2): 45-57. DOI: 10.2982/028.100.0103

We sampled bats (Chiroptera) in the Uzungwa Scarp Forest Reserve, Tanzania, between November 2005 and February 2006. The 
study forest is one of the largest (200 km2) and biologically-richest in the Eastern Arc Mountains. Sixteen bat species, belonging to 
11 genera and 4 families were recorded. We report on identifications, including analysis of echolocation calls, and distribution for 
this mammalian group, which is one of the least known among the unique mammalian community that is found in the Udzungwa 
Mountains.

VAN EEDEN, C., MARKOTTER, W., and NEL, L. H., 2011. Molecular phylogeny of Duvenhage virus. South African 
Journal of Science 107(11-12): 1-5. DOI: 10.4102/sajs.v107i11/12.177  Available: http://www.sajs.co.za/index.
php/SAJS/article/view/177

The Duvenhage virus (DUVV) constitutes one of the 11 species in the Lyssavirus genus and causes fatal rabies encephalitis. The 
virus is associated with insectivorous bat species and three human cases have been reported, all of which were linked to contact with 
bats. Few of these isolates have been studied and thus little is known about the phylogeny and epidemiology of this lyssavirus. Until 
2007, when an isolate was made from the East African country of Kenya, all isolations of this virus had been from southern Africa. 
This discovery led to many questions regarding the spread and diversity of this lyssavirus. Phylogenetic analysis indicated that the 
DUVV isolates constitute two different lineages, in which the southern African isolates group together to form one lineage and the 
more recent isolate from Kenya constitutes a new, second lineage. We found that the new isolate has a genetic variation that has 
not yet been seen for DUVV. Not only is our lack of knowledge regarding the geographical distribution of this uniquely African virus 
emphasised, but we have also demonstrated the potential diversity within this genotype.

WILSON, R. T., 2012. The biological exploration of Darfur, 1799-1998. Archives of Natural History 39(1): 39-58. 
DOI: 10.3366/anh.2012.0061

Darfur covers an area in excess of 400,000 square kilometres in the west of the Republic of Sudan. The Sultanate of Darfur was an 
independent entity for eight centuries. Three “outsiders” in the sultanate commented on its biology before its annexation by Egypt 
in the 1870s. A naturalist accompanied the Egyptian invasion but the area was overrun by Mahdist forces in 1883, then reverted to 
independence in 1898 before incorporation into the Anglo-Egyptian Sudan 1916. No outsiders entered Darfur in the period 1883-
1916 but information from spies and informers on wildlife and trade in products appeared in Sudan government reports. The period 
1916-1955 produced considerable information from officers in the Sudan Political Service (SPS) and from travellers as a by-product 
of voyages of geographical discovery. After independence in 1956 biological discovery continued with data gathered, especially on 
the vegetation and its ecology, through rural development projects by their staff as part of their duties and for animal life through the 
personal interests of some staff: there were also field trips by Sudanese and foreign universities. There has been little new information 
since the 1980s and it seems there will be restricted future new knowledge. Darfur’s biological importance derives from its range of 
ecosystems, from northern deserts to southern deciduous woodland, because it forms a bridge between west and east and because 
of the isolated massif of Jebel Marra. Biologically it has been, and is being, affected by human population expansion, spread of 
cultivation, civil strife and climatic vagary. The combined effects of these factors have had a mainly negative effect on larger mammals, 
birds and the composition and productivity of the vegetation.

ZHUANG, Q., WANG, X. M., LI, M. X., MAO, J., and WANG, F. X., 2012. Noseleaf pit in Egyptian slit-faced bat as a 
doubly curved reflector. EPL [Europhysics Letters] 97(4): 44001. DOI: 10.1209/0295-5075/97/44001

Noseleaves in slit-faced bats have been hypothesized to affect the sonar beam. Using numerical methods, we show that the pit in the 
noseleaf of an Egyptian slit-faced bat has an effect on focusing the acoustic near field as well as shaping the radiation patterns and 
hence enhancing the directionality. The underlying physical mechanism suggested by the properties of the effect is that the pit acts 
as a doubly curved reflector. Thanks to the pit the beam shape is overall directional and more selectively widened at the high end of 
the biosonar frequency range to improve spatial coverage and detectability of targets.

16th InternatIonal Bat research conference
To be held in: Costa Rica, 2014
Further information: watch this space

Call for contributions
African Bat Conservation News 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 including 
roost counts and echolocation and sonograms 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.

Contributions should be sent to the editor: ABCNEditor@gmail.com
Scientific contributions should be sent to the Scientific Editor: ScientificEditorABCN@gmail.com or Victor.VanCakenberghe@ua.ac.
be

Notes to authors are available at www.africanbats.org/ABCN.htm

Notice Board

http://dx.doi.org/10.2982/028.100.0103
http://dx.doi.org/10.4102/sajs.v107i11/12.177
http://www.sajs.co.za/index.php/SAJS/article/view/177
http://www.sajs.co.za/index.php/SAJS/article/view/177
http://dx.doi.org/10.3366/anh.2012.0061
http://dx.doi.org/10.1209/0295-5075/97/44001
mailto:ABCNEditor@gmail.com
mailto:ScientificEditorABCN@gmail.com
mailto:Victor.VanCakenberghe@ua.ac.be
mailto:Victor.VanCakenberghe@ua.ac.be
http://www.africanbats.org/ABCN.htm

	Observations, Discussions and Updates
	Observation # 24: Fourth Observation of  Glauconycteris superba from the Democratic Republic of the 
	UPDATES
	NEWLY DESCRIBED EXTANT SPECIES
	Hypsugo lanzai Benda, Al-Jumaily, Reiter and Nasher, 2011
	Asellia arabica Benda, Vallo and Reiter, 2011
	Neoromicia robertsi Goodman, Taylor, Ratrimomanarivo and Hoofer, 2012 



	Scientific Contribution
	Assessing the effect of waterproofing on three different bat detectors
	Note on a meeting with a marabout, using bats in his medicine from Fadial, Senegal, Western Africa

	Recent literature
	A comparative assessment of superior colliculus of rat (Rattus norvegicus), bat (Eidolon helvum) and
	Timing and pattern of molt in Kuhl’s bat, Pipistrellus kuhlii, in Saudi Arabia
	First molecular phylogenetic insights into the evolution of free-tailed bats in the subfamily Moloss
	Micromammals in the Northern Cape Province of South Africa, past and present.
	Bartonella infections in rodents and bats in tropics
	The SARS-like coronaviruses : the role of bats and evolutionary relationships with SARS coronavirus
	Taxonomic revision of the genus Asellia (Chiroptera: Hipposideridae) with a description of a new spe
	Bartonella species in bat flies (Diptera: Nycteribiidae) from western Africa
	Introduction à l’inventaire des Chauves-souris (Chiroptères) de la ville de Maroua , Extrême-Nord Ca
	Was the flying-fox Pteropus comorensis on Mafia Island (Tanzania) introduced by humans
	Species diversity of bats along an altitudinal gradient on Mount Mulanje, southern Malawi
	Feeding habits of the Egyptian fruit bat Rousettus aegyptiacus on Cyprus island: a first assessment
	Mammal studies in Uganda 1878-1980
	In memoriam Francis Petter (28 July 1923-21 January 2012)
	Sugar assimilation and digestive efficiency in Wahlberg’s epauletted fruit bat (Epomophorus wahlberg
	Seasonal effects on thermoregulatory abilities of the Wahlberg’s epauletted fruit bat (Epomophorus w
	Life cycle of Eimeria rousetti sp. nov. (Alveolata: Apicomplexa: Eimeriidae) infecting the frugivoro
	The genus Neoromicia (Family Vespertilionidae) in Madagascar, with the description of a new species
	Modelling biome shifts and tree cover change for 2050 in West Africa
	Development of conserved microsatellite markers of high cross-species utility in bat species (Vesper
	The effect of frugivory on postdispersal seed removal and germination in the pantropical forest tree
	Effects of host diet and thermal state on feeding performance of the flea Xenopsylla ramesis
	Genetically and geographically isolated lineages of a tropical bat (Chiroptera: Molossidae) show dem
	The evolution of endothermy in Cenozoic mammals: a plesiomorphic-apomorphic continuum
	Finding your friends at densely populated roosting places: male Egyptian fruit bats (Rousettus aegyp
	Type specimens of recent vertebrates in the collections of the National Museum, Prague, Czech Republ
	Molecular phylogenetics of the Lyssaviruses - Insights from a coalescent approach
	Henipavirus neutralising antibodies in an isolated island population of African fruit bats
	First record and echolocation call of Glauconycteris argentata (Dobson, 1875) from Gabon
	A perspective on lyssavirus emergence and perpetuation. Current Opinion in Virology
	Spatial and temporal arrival patterns of Madagascar’s vertebrate fauna explained by distance, ocean 
	Correlated genetic and ecological diversification in a widespread Southern African horseshoe bat
	Results of an inventory of bats in the Uzungwa Scarp Forest Reserve, Tanzania.
	Molecular phylogeny of Duvenhage virus
	The biological exploration of Darfur, 1799-1998
	Noseleaf pit in Egyptian slit-faced bat as a doubly curved reflector

	Notice Board
	Call for contributions


