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Introduction 
The insectivorous bat fauna of Gabon is poorly known, despite 

some detailed studies of Brosset in the Makokou and Bélinga 
regions (BROSSET, 1966, 1969).  Many sub-Saharan species 
are only known from some scattered observations across their 
distribution.  Their actual distribution remains unclear.  Their 
conservational status is dependent on the area of distribution, 
their ecological preferences and threats.  Thus, information on 
distribution, habitat and behaviour is vital to the conservation of 
species.  

From January to February 2012, we carried out a bat study 
in a coastal rainforest with mangroves and lagoons south of 
the Loango National Park in the Gamba Complex of Protected 
Areas in southern Gabon (Figure 1).  Little bat research has been 
conducted in this area in the past, although the Smithsonian 

Institution did carry out a small inventory of bats around the Rabi 
oil fields (RODRIGUEZ et al., 2006). 

The purpose of our study was to describe the calls of 
insectivorous bat species occurring in the Central African forest 
zone, thereby serving as a basis for acoustic bat surveys in this 
biome and to contribute to the species list and distribution of 
bats in Gabon.  Acoustic surveys can improve our knowledge 
of the distribution and ecology of insectivorous bats.  Here we 
present a description of the echolocation calls of Scotophilus cf. 
nux Thomas, 1904 and the first record of this species for Gabon.  

Materials and methods 
The study was carried out in the Gamba Complex of Protected 

Areas, near the village Setté Cama in southern Gabon.  The 
complex of protected areas comprises the Loango National Park, 
the Moukalaba-Doudou National Park and the Rabi-Ndogo 
protected area, which is situated between them.  The complex 
is characterized by a diversity of habitat types, including coastal 
forests, mangroves, swamps and lagoons to semi-montane 
forests and savannahs.  The study area consists of coastal 
forests with mangroves and lagoons around the Ndogo lagoon, 
south of Loango NP. 

Bats were caught during 12 trapping sessions in January and 
February 2012.  On the 8th February 2012, two ground level 
mist-nets with dimensions of 6 x 4 meters and 12 x 4 meters 
were placed on a peninsula surrounded by mangroves and open 
water.  The nets were set up across a hippopotamus trail a few 
meters from the bank of the lagoon and under closed canopy 
with coordinates 2.53458° S, 9.78911° E.  

The mistnets were opened from 18.00 - 22.00 hours.  Captured 
bats were removed from the nets and transported back to the 
camp site near the local village Setté Cama by boat.  The bats 
were stored in holding bags for a maximum of 4 hours before 
examination and release.  The following measurements were 
taken: forearm length, from the elbow to the carpals with the 
wings folded; 3rd metacarpal: length of the metacarpal of the 
third digit; 1st and 2nd phalanx of 3rd digit: length of the first and 
second phalanges of the third digit, respectively; tail length: from 

FIGURE 1. Map of Gabon with location of the Gamba complex of protected 
areas (left) and detailed map of the Gamba complex (right).  Blue areas 
denote national parks, grey areas protected areas within the complex.  The 
red star indicates the location of the mist nets placed on February 8th 2012.
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the tip of the tail to its base adjacent to the anus; head length: 
maximum length of the head from tip of the nose to the back of 
the head; tragus length: length from the base of the tragus to 
the tip; ear length: from the lower border of the external auditory 
meatus to the tip of the pinna; ear width: maximum width of the 
ear; tibia length: from the knee joint to the ankle; mass: body 
weight of the animal in grams.  

Echolocation calls were recorded using a Pettersson D240X 
bat detector with an Edirol R09 recorder during the few seconds 
after their release, at or close to their capture site.  The recordings 
were made in a semi-open habitat on a coastal savannah at 
approximately 30 meters from a forest edge.  The echolocation 
calls were analysed by using Batsound v.3.3 software from 
Pettersson Electronics AB.  The sampling rate was set at 44.1 
kHz with a 16 bit resolution.  

Results 
On 8 February 2012 an adult female possible Nut-coloured 

house bat (Scotophilus nux) (field number 34) was captured 
exiting the forest towards the lagoon.  The bat was identified as 

Measurement S. cf. nux ROBBINS et 
al. (1985)

GOODMAN 
et al. (2005)

VAN CAKENBERGHE 
and HAPPOLD (2013)

S. nucella - DECHER 
and FAHR (2007)

Forearm 56.9 55.4 - 60.4 53.0 - 58.0 53.0 - 61.0 49.5 - 52.4

3rd Metacarpal 51.3 - 48.0 - 49.0 - -

1st  Phalanx of 3rd digit 18.1 - 17.0 - 19.0 - -

2nd Phalanx of 3rd digit 17.5 - 14.0 - -

Tail 45.0 47.0 - 60.0 45.0 - 53.0 44.0 - 54.0 41.0 - 47.0

Head length 23.8 - - - -

Tragus 6.9 - - - -

Ear length 12.9 16.0 - 17.0 15.0 - 16.0 15.0 - 19.0 15.0 - 16.0

Ear width 6.5 - - - -

Tibia 23.0 - - 19.0 - 25.0 19.8

Mass 24.5 26.0 - 38.0 21.0 - 27.0 24.7 - 37.0 15.0 - 27.0

Table 1. Measurements of S. cf. nux with field number 34 in comparison with published data from S. nux and S. nucella.  Lengths are given in mm, 
mass in grams.

Figure 2. Scotophilus cf. nux from Gabon with unidentified parasite on 
the outer edge of the ear.

Figure 3. Ventral side and wing of S. cf. nux, showing the chestnut brown 
coloration of the ventral fur.

Figure 4. Hind leg of S. cf. nux from Gabon with a cluster of unidentified 
parasites.

Pulses 
(N) Mean SD Min Max

Fmin (kHz) 22 38.49 0.83 37.82 40.04

Fmax (kHz) 13 59.45 7.23 52.54 75.79

Fdom (kHz) 24 44.54 1.91 41.11 47.37

DUR (ms) 13 1.87 0.30 1.60 2.50

IPI (ms) 11 57.08 33.44 16.20 108.60

Table 2. Echolocation parameters for the captured individual of Scotophilus 
cf. nux.  These calls were recorded during the first seconds after release.  
The following call parameters are given: minimum frequency (Fmin), maximum 
frequency (Fmax), dominant frequency (Fdom), pulse duration (DUR), and 
interpulse interval (IPI).  Pulses: number of pulses included in this section 
(low quality pulses were omitted from the sample).
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S. cf. nux based on external measurements (Table 1) and the 
orange-brown coloring of ventral and dorsal pelage (Figure 2 
and 3).  The fur is short and fine, the length of the hairs is around 
5 mm.  The head of the animal is large and robust.  The wing and 
tail membranes are black.  The tragus is long, narrow and with 
a strongly concave anterior margin (Figure 2).  The bat was not 
lactating nor did it show any signs of recent reproduction.  

On the tail membrane and on the edge of the ear clusters 
of larger brown parasites were present (Figure 2 & 4).  On the 
underside of the wings several mites and flies were present.  
The bat however showed no signs of decreased health.  

Comparisons
Several species of Scotophilus occur in Africa.  The taxonomy 

of Scotophilus remains confusing (ROBBINS et al., 1985; 
SIMMONS, 2005).  Scotophilus nux is sometimes mentioned 
as subspecies of S. dinganii (Smith, 1833) or S. leucogaster 
(Cretzschmar, 1826).  We follow ROBBINS et al. (1985) who 
recognise S. nux as a separate species.  

The combination of the overall chestnut brown colour, the 
forearm (FA) of 56.9 mm and the robust head distinguish 
this individual from S. leucogaster, S. viridis (Peters, 1852), 
S. nigrita (Schreber, 1774) and S. dinganii (ROBBINS et al., 
1985; HAPPOLD, 1987; MONADJEM et al., 2010).  The FA of 
56.9 mm corresponds with both S. nux and S. dinganii but S. 
dinganii has bright or orange-yellow underparts.  S. viridis  and 
S. leucogaster are smaller in FA and have yellow or whitish 
coloured underparts and S. nigrita is much larger (FA > 70 mm) 
(MONADJEM et al., 2010).  Scotophilus nucella is very similar 
to S. nux in colouration but is distinguished from S. nux by its 
smaller skull, wing, and body dimensions (ROBBINS, 1984).  S. 
nucella has a forearm between 49 and 53 mm (ROBBINS, 1984).  
Our specimen was released after capture, therefore no skull or 
dental measurements were taken.  The forearm of 56.9 mm is 
the only characteristic that could distinguish this individual from 
S. nucella.  At this moment, this individual can only be identified 
as Scotophilus cf. nux.

Echolocation calls
The echolocation calls of this individual were frequency-

modulated with a short quasi-constant frequency component 
(Figure 5).  This type of call is often produced by vespertilionid 
bats that forage in semi-cluttered habitat close to trees, 
above clearings, or forest edges and trails (ALDRIDGE and 
RAUTENBACH, 1987).  Our individual of S. cf. nux emitted 
echolocation calls with a dominant frequency between 41.11 and 
47.37 kHz (Table 2).  The end frequency of the pulses (lowest 
frequency) ranges from 37.82 kHz to 40.04 kHz.  The highest 
frequencies range from 52.54 kHz to 75.79 kHz.  

The FM component of the pulse is usually dominant.  A single 
harmonic pulse is sometimes visible between 76 – 100 kHz.  

Discussion
We assign this individual to S. cf. nux, which was not previously 

known for Gabon, based on external measurements and colour.  
Most observations of S. nux are made in central and west African 
forests around and north of the equator (ROBBINS et al., 1985; 

FAHR, 2008).  POUSARGUES (1896) describes one specimen 
of Scotophilus borbonicus (Geoffroy, 1803) from Brazzaville 
with uniform redish brown coloration, which might represent S. 
nux.  ROBBINS et al. (1985) mention two specimens from the 
Republic of Congo but without specific locality.  BATES et al. 
(2013) however, consider these two specimens to represent S. 
dinganii. 

This is the first description of the echolocation call of this 
species.  The echolocation call parameters of this individual may 
not be representative for the species.  More calls of different 
individuals, recorded in different habitats and regions within its 
distribution range, need to be analysed for a comprehensive 
assessment of the echolocation calls of this species and may be 
used for further identification of this individual.  Our recordings 
of the echolocation call can also differ from normal foraging 
echolocation calls caused by stress in the animal from trapping 
and handling.  Description of echolocation calls of S. nucella 
may give additional characteristics to distinguish S. nux from 
S. nucella.  The given range of forearm in S. nucella is based 
on 9 individuals and may not be representative for the species.  
Additional measurements of forearm of S. nucella can clarify its 
actual range in forearm length.  
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