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Wind energy production world over has increased
dramatically as it is renewable, cost effective and
considered environmentally clean mainly because of
its role in reducing green-house gases. In India, several
wind farms are already working and a few are under
construction in areas where wind resource is plentiful.
Wind power accounts for 6% of India’s total installed
power capacity and it currently generates 1.6% of the
country’spower (MNRE 2012). However, the tremendous
increase in wind farms (WWEA 2012) has led to negative
environmental consequences which include bird and
bat mortality and their habitat disturbances (Kunz et al.
2007; Miller 2008; Jain et al. 2011; Camina 2012).

The bat fatalities at wind farms are mostly reported
from sub-tropical countries. The first reported mortality
of bat species occurred at early generation wind
turbines in Australia. Hall & Richards (1972) reported 22
White-striped Mastiff Bat Tadarida australis mortalities
over a four-year study period. The impact of wind
energy development on bat species has been known
to have increased in recent years, specifically due to
large mortalities reported at wind energy developments
(Arnett 2006; Jameson & Wills 2012). Although bats
collide with other tall anthropogenic structures such
as television towers, communication towers, large

buildings, power lines and barbed
wire fences, the frequency and
number of fatalities is much lower
than those observed at wind
turbines (Taylor & Anderson 1973;
Crawford & Baker 1981; Mumford
& Whitaker 1982; Fenton 2001).
Some recent studies have reported
that bats are killed by wind turbines with far greater
frequency relative to other structures (Johnson 2005).
Several authors from various parts of the world have
discussed the wind farm mortality of bats (Barclay et
al. 2007; Miller 2008; Cryan & Barclay 2009; Graham &
Hudak 2011; Jameson & Wills 2012). However, despite
the large number of wind farms found in India, their
impact on birds and bats has been sporadically reported,
except for the very recent report of Pande et al. (2013).
In this paper we report mortality of bats due to collision
with the wind turbines in Kutch District, Gujarat.

Materials and Methods: The study was conducted in
a wind farm located at Jangi (23°15’5.18-23°11"21.72N
& 70°30’8.68—-70°38’24.68E) about 10km to the south-
east of Samakhiyali, Bhachau Taluk, Kutch District,
Gujarat, India (Fig. 1). The wind turbines were located
in agricultural lands, un-irrigated lands and along the
coastline. The total land area covered is about 127 acres.
The study area is also close to the vast expanse of the
Little Rann of Kutch and the Wild Ass Sanctuary, situated
its south. The study area has a characteristic dry and hot
climate. The hot and humid weather occurs from July to
September and cold and dry weather occurs between
October and February.

Bird and bat mortality searches were conducted at
51 wind turbines between September 2011 and October
2012. Totally 85 days were spent in the field and 18
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Figure 1. Map of India and Gujarat showing study area

rounds of searches were made around each turbine. The
frequency of searches, varied from once a week to once
a month. Area under each turbine within 100m radius
was searched slow walking along spiral path from the
base of the turbine outwards. The surrounding habitat
of most of the turbines were bare land with small
grasses like Dactylactenium sp. and Brachiaria sp. and
crop like sorghum so there was no difficulty in locating
for the carcasses. The time spent to search each turbine
area was approximately 30—45 minutes following Orloff
& Flannery (1992) and Christensen et al. (2003).

Results and Discussion: On 08 October 2012,
between 10:00 and 11:00 hr, we recorded two carcasses
of bats in two different turbine sites which were 750m
apart. The size and other morphological characteristics
of the bats were noted on the spot and photographs
of different views were taken. Later both carcasses of
bats were identified as the Greater Mouse-tailed Bat
Rhinopoma microphyllum Brunnich, 1782 with the help
of Bates & Harrison (1997).

The first carcass (27°14°2.90N & 70°34'2.82E)
appeared fresh and was found 3m away from the
base of the turbine. The left forearm and head were
severely injured (Image 1a). Another two to three day
old carcass was found 5m from the base of another
turbine (27°14’27.31N & 70°33’58.79E). Most of the
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body parts of this specimen had been scavenged by ants
(Image 1b), so it was difficult to differentiate external
injuries due to collision with the turbine. The Greater
Mouse-tailed Bat is not a strong flier and the rapid wing
beats are usually interspersed with steady glides and it
is primarily insectivorous (Bates & Harrison 1997). No
roosting colony of this species was identified in the study
area.

The findings of the present study is the first proof
from this area that bats can get affected by the wind
turbines. These findings may not be represent of the
actual impact potential of wind farms on bats in India
but this can be taken as indicative. No significant
mortality of bats was recorded from the study area.
Based on the reports from some parts of the world it is
evident that the mortality of bats due to wind turbines
is an emerging threat. The rate is high as 63.9 bats /
turbine / year on certain occasions (Fiedler et al. 2007).
Only two bat mortalities over a one year study may be
due to various factors such as characteristics and location
of the wind farms, habitats of the surrounding land, low
sampling size, as well as scavengers found in the area.

The potential implications of wind farms for bats are
of concern, considering the scale of current applications
and the possibility of the effects of multiple wind
farms interacting to produce cumulative impacts on

4823



Bat mortality and wind turbines Kumar et al.

Image 1 (a & b). Carcasses of Greater Mouse-tailed Bat Rhinopoma microphyllum recorded in two different wind turbines

bat populations. Hence, there is a pressing need for
collecting more data on the range of potential impacts
of wind farms from across landscapes and seasons to
further confirm the findings reported here. There are
major gaps in our knowledge with regard to the impact of
Indian wind farms on bats. For example, it is not known
what is the population size, the diversity or the migration
of bats in this region. To what extent each species is
prone to wind farm development (from collision and
disturbances) is yet to be studied. To understand the
actual effect of wind farms on bat populations regular
long term monitoring studies are required.
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