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A variety of Megachiroptera of the single family Pteropodidae or
Old World fruit bats occur throughout the tropics and sub-tropics
of the Asia, Africa and the Pacific Islands (MICKLEBURGH et
al., 1992). They are vital plant seed dispersers and pollinators
in several ecosystems (HODGKISON et al., 2003; KUNZ et al.,
2011). Fruit bats face a variety of known threats globally, such
as destruction of habitat, disturbance to roosts, conflict with
fruit growers, epidemic disease, hunting and trade and tropical
storms (JACOBSEN et al., 1986; FUJITA and TUTTLE, 1991;
BENDA et al., 2008; KAMINS et al., 2011). Some species have
faced serious population declines (PIERSON and RAINEY,
1992). However, as far as I can establish through literature
reviews and consultation with local and international scientists,
there have been no confirmed or reported fatalities of fruit bats
by wind turbines globally.
The world’s wind energy industry is growing rapidly, with 2014
being a record year for the global wind industry, as annual wind
turbine installations exceeded 50 GW for the first time (GLOBAL
WIND ENERGY COUNCIL, 2015). Wind energy is a significant
new threat facing several species of bats, with several reports of
small insectivorous species being killed worldwide (ARNETT et
al., 2008; BAERWALD and BARCLAY, 2011; DOTY and MARTIN,
2012; HULL and CAWTHEN, 2012; LEHNERT et al., 2014).
In South Africa, three species of Megachiroptera – Peters’s
Epauletted Fruit Bat (Epomophorus crypturus Peters, 1852),
Wahlberg’s Epauletted Fruit Bat (Epomophorus wahlbergi
(Sundevall, 1846)) and Egyptian Rousette (Rousettus aegyptiacus
(É. Geoffroy Saint-Hilaire, 1810)) occur (MONADJEM et al.,
2010). The South African First Quarter 2015 Renewable Energy
Map (DEPARTMENT OF ENVIRONMENTAL AFFAIRS, 2015)
shows the distribution of wind energy facility applications in
South Africa. Due to overlapping distributions of potential wind
facilities and the pteropodid bats, two of the three species in
South Africa will be the most at risk of fatality: E. wahlbergi and
R. aegyptiacus.
Using the methodologies recommended in ARONSON et al.
(2014), I have monitored bat fatalities at wind energy facilities in
South Africa since May 2014 and have found several carcasses of
insectivorous bats, consisting mainly of three species – Egyptian
Free-tailed Bat (Tadarida aegyptiaca (É. Geoffroy Saint-Hilaire,
1818)), Cape Serotine (Neoromicia capensis (A. Smith, 1829))
and Natal Long-fingered Bat (Miniopterus natalensis (A. Smith,
1834)). SOWLER and STOFFBERG (2014) suggest the likely
risk of impact from wind turbine blades on the various families of
bats, due to their foraging ecologies (MONADJEM et al., 2010).
Bats of the family Molossidae, including T. aegyptiaca are at a
high risk of impact, Miniopterids and bats of the genus Neoromicia
are at a medium to high risk of impact, and Pteropodids are at a
medium to high risk of impact.
Between May 2014 and October 2015, 68 bat carcasses
were recovered from 44 wind turbines (not the total number of
turbines at the facility, but the number of turbines that had bat
carcasses) from the one wind energy facility in the Eastern Cape,
along the southern coastline of South Africa. Most carcasses
were insectivorous bat species, however, six were frugivorous
species - four R. aegyptiacus and two E. wahlbergi. Whilst data
is available from other facilities, some wind farm operators are
not prepared to share these results. The six fruit bat carcasses
(Figures 1 to 6) were found below five different wind turbines
in October 2014, March 2015, June 2015 and July 2015. It is
important to note that whilst 68 bat carcasses in total were found
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Figure 1. Rousettus aegyptiacus
carcass found on 16 October 2014
(Durban Natural Science Museum:
Catalog number 14798).

Figure 2. Epomophorus wahlbergi
carcass found on 16 March 2015
(Durban Natural Science Museum:
Catalog number 14751).

Figure 3. Epomophorus wahlbergi
carcass found on 23 June 2015
(Durban Natural Science Museum:
Catalog number 14799).

Figure 4. Rousettus aegyptiacus
carcass found on 24 June 2015
(Durban Natural Science Museum:
Catalog number 14800).

Figure 5. Rousettus aegyptiacus
carcass found on 29 June 2015
(Durban Natural Science Museum:
Catalog number 14805).

Figure 6. Rousettus aegyptiacus
carcass found on 28 July 2015
(Durban Natural Science Museum:
Catalog number 14797).

during this period, these are unadjusted values and the number
of fatalities is definitely much higher due to searcher inefficiency
and carcass removal by scavengers (HUSO, 2011; HUSO et
al., 2012). Both of these bias variables were accounted for in
the fatality estimations in the final operational monitoring report
(available only with the permission of the wind farm operator).
The significance of these findings is twofold:
1) to my knowledge, despite the medium to high risk for fruit
bats to be impacted on by wind turbine blades (SOWLER
and STOFFBERG, 2014), these are the first wind turbine
related fruit bat fatality records at a wind energy facility
in the world and such fatality confirmation can assist with
assessment and planning of future wind farm developments
in areas where fruit bats occur; and
2) numerous large scale wind energy facilities are either already
operational, in the process of being constructed or approved
for construction within the distribution range of these two
species. In particular, several facilities are extremely close
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to known large roosts of R. aegyptiacus (INKULULEKO
WILDLIFE SERVICES, unpublished data). Now that it is
confirmed that R. aegyptiacus is susceptible to wind turbine
related fatality, appropriate mitigation measures should be
implemented proactively prior to impacts occurring.
R. aegyptiacus roosts gregariously in caves (MONADJEM
et al., 2010) and roost site fidelity in cave-dwelling fruit bats is
generally high (MARSHALL, 1983). In South Africa, colonies can
be in the 100s or 1000s of individuals per roost. The maximum
known foraging distances that they travel at night are 6.9 to 24
km (JACOBSEN et al., 1986; BARCLAY and JACOBS, 2011)
and individuals have also been recorded to move distances of
500 km seasonally (JACOBSEN and DU PLESSIS, 1976).
E. wahlbergi roosts either individually or in small groups (up to
100 individuals) in large trees with dense foliage or in man-made
structures (thatch roofs, bridges, eaves of houses) (WICKLER
and SEIBT, 1976; FENTON et al., 1985; ACHARYA, 1992;
MONADJEM et al., 2010). Most roosts are found in riparian
vegetation and forest edges, but some occur in savanna and
wooded urban areas (WICKLER and SEIBT, 1976; ACHARYA,
1992; MICKLEBURGH et al,. 2008). E. wahlbergi has been
found to move roosts in response to seasonal ripening of fruit
(and possible simultaneously reducing the risk of predation), but
will generally remain relatively sedentary where possible. They
can travel over 13 km to and from roosting and foraging sites,
with females generally moving further than males. Movement is,
however, generally confined to 4 km of their day roosts (FENTON
et al., 1985; ACHARYA, 1992; MONADJEM et al,. 2010).
Whilst E. wahlbergi and R. aegyptiacus are broadly distributed
and abundant and listed as Least Concern, both internationally
and nationally (FRIEDMANN and DALY, 2004; BENDA et al.,
2008), the threat of wind energy related fatalities means that
fatality rates at wind energy facilities must be carefully monitored
and where there are known roosts, population numbers should
be monitored, with action plans put in place if multiple fatalities
are observed and/ or populations declines are recorded. In
addition, the conservation status of the species should be
regularly updated. Fruit bats are long-lived animals with low
reproductive rates and females do not give birth for the first time
until they are one or two years old (THOMAS and MARSHALL,
1984). With such slow reproductive rates, rapid declines due to
development related fatalities could occur.
Although there are various international conventions, unions
and treaties in place for the protection of biodiversity, such
as the Convention on Biological Diversity, the Convention
on the Conservation of Migratory Species of Wild Animals
(Bonn Convention) and the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES),
there are not many countries where fruit bats are specifically
protected by national law. Ethiopia protects all members of the
Family Pteropodidae, while Leschenault’s Rousette (Rousettus
leschenaulti (Desmarest, 1820)) is fully protected in Sri Lanka,
as is the Greater Mascarene Flying Fox (Pteropus niger (Kerr,
1792)) on Réunion, Rodrigues Flying Fox (Pteropus rodricensis
Dobson, 1878) in Mauritius, and Marianas Flying Fox (Pteropus
mariannus Desmarest, 1822) on Guam (MICKLEBURGH et al.,
1992). Fruit bats are not nationally protected in South Africa;
though certain provinces in South Africa list certain bat species
as protected or specially protected, depending on what level of
utilisation is permitted for that species (hunting, selling, etc.).
This is different for each province. Of relevance to the current
study site is legislation related to the Eastern and southern
Cape areas. The Ciskei Nature Conservation Act: Act 10 or 1987
recognizes eight protected species of bats in the Eastern Cape,
including E. crypturus and E. wahlbergi.
There are detailed pre-construction (SOWLER and
STOFFBERG, 2014) and operational (ARONSON et al., 2014)
bat monitoring guidelines in place in South Africa. Most proposed
and operational facilities are adhering to these, however, not
all are. I recommend that the South African Department of
Environmental Affairs enforce compliance and that bat population
monitoring projects at an ecoregion level are commissioned in
South Africa and that, where needed, action plans are developed
and implemented to avoid bat population declines.
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