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

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

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

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

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

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

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

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

Mist nets of different sizes were used (i.e. 6, 9 and 12 meters) 
and different setups of the nets i.e. double/single; canopy/pole Figure 1 – Map of study sites at the MBRCTC
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were employed (Appendix 1). Two harp traps were employed 
in the study: one a cave strainer (0.88 x 1.23 meters) and a 
custom made harp trap (1.56 x 1.63 meters). An index of 
trapping effort (m2.hr) was calculated by multiplying the netting 
area by the duration of trapping time.  A capture rate (bats/
m2.hr) was calculated by dividing the total number of bats 
captured by the trapping effort (Appendix 1).  Measurements 
of forearm, head-length and mass (nearest 0.1mm and 0.1g) 
were recorded and used for species identification, in conjunction 
with other morphological features.  The reproductive status 
was determined by evaluating the appearance of the nipple in 
females, more specifically whether it was scleratized (SC) or not 
(NSC). The reproductive status for males was determined by 
investigating whether their testes were scrotal (S) or non-scrotal 
(NS).  Scleratized nipples indicate that the female has given birth 
in her lifetime, whereas non-scleratized nipples indicate that 
the bat had never given birth (RACEY, 2009).  Testes of males 
descend, become scrotal, during breeding season, and return 
to non-scrotal state after the season has ended (RACEY, 2009).  
The age of both sexes was determined by looking through the 
wings under a white light, and determining if the epiphyses of 
the wing bones were fused (F) for adults or unfused (UF) for 
subadults (BRUNET-ROSSINNI and WILKINSON, 2009).  

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

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

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

Species accounts

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

One adult scrotal male individual was caught at site 1.

Rhinolophidae
Rhinolophus simulator K. Andersen, 1904

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

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

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

Hipposideridae
Hipposideros caffer (Sundevall, 1846)

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

Rhinonycteridae 
Cloeotis percivali Thomas, 1901

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

Table 1. Table of sex ratios of species caught

Species Sex FA HL Weight NLW

Taphozous mauritianus ♂ 61.2
(1)

28.0
(1)

28.0
(1) -

Rhinolophus simulator
♀ 46.0

(1)
19.0
(1)

9.4
(1)

8.8
(1)

♂ 43.8
(1)

20.4
(1)

8.6
(1)

7.7
(1)

Hipposideros caffer ♂ 49.0
(1)

19.2
(1)

8.4
(1)

5.8
(1)

Myotis tricolor ♀
21.24±0.88
19.7 – 21.8

(5)

52.27±0.52
51.6 – 52.7

(6)

15.56±4.23
11.1 – 22.5 

(5)
-

Neoromicia capensis ♂
14.93±0.81
14.0 – 15.5

(3)

30.77±1.19
29.8 – 32.1

(3)

5.93±0.76
5.4 – 6.8

(3)
-

Scotophilus dinganii
♀ 58.1

(1)
25.4
(1)

34.0
(1) -

♂ 55.0
(1)

24.9
(1)

30.0
(1) -

Miniopterus natalensis
♀

44.97±0.93
41.7 – 47.4

(166)

17.02±0.58
13.1 – 18.4

(163)

11.93±1.17
8.8 – 14.5

(163)
-

♂
44.32±0.57
43.1 – 45.1

(10)

17.20±0.36
16.7 – 17.9

(10)

11.35±0.88
9.7 – 12.6

(10)
-

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

Species Sex ratios
♀:♂:Unsexed

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

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

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

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

and two subadults.  All had non-scrotal testes.

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

site 2.

Miniopteridae
Miniopterus natalensis (A. Smith, 1833)

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

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

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

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

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

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

effort (m2.
hr)

# bats 
caught

Capture rate
(Bats/m2.hr)

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

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

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

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

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

Harp trap (1.56 x 1.63) 25.43 80 3.15

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

Harp trap (1.56 x 1.63) 25.43 2 0.08

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

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

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

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

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

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

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

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

Harp trap (1.56 x 1.63) 25.43 5 0.20

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

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

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

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

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

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

Appendix 2. Sex ratios of species caught on particular days.
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26-Nov-14  -  -  -  -  - 1♀: 0♂  - - 2♀: 0♂

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

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

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

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

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

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

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

5-Dec-14 -  -  - - -  - -  - 2♀: 0♂

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

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

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

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

Total ratio 0♀: 1♂ 1♀: 1♂ 0♀: 1♂ 0♀: 1♂  1* 6♀: 0♂ 0♀: 3♂ 1♀: 1♂ 182♀:11 ♂:6*
*Caught but unsexed.
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