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Excessive water loss during the day due to heat stress in bats 
of the genus Pteropus appears to be inevitable, because these bats 

the Indian Flying Fox Pteropus giganteus during the day.  When rain 

ventral and dorsal surfaces of the wing membrane and scratched their 
body with their thumb claws.  They also licked the water droplets 
that remained on the leaves and branches of the tree.  Even though 

Pteropus roosts will help to 

Behaviour, licking, Pteropus giganteus, rain.

sites (Barbour & Davis 1969; Humphrey et al. 1977; 

take place in the day roost (Wilkinson 1986; Kerth et al. 

like sunlight, temperature, thunder, lightning, predators 

of the genus Pteropus live as colonies in trees such as 

Ficus benghalensis, Tamarindus indica, Azadirachta 
indica and species of Eucalptus, where they are exposed 
to sunlight.  During hot summer days, the majority of 

and spread saliva on the wing membrane in order to 

Flying Fox Pteropus poliocephalus and the Black Flying 
Fox Pteropus alecto have been recorded in Australia, 

bats (Welbergen et al. 2008).  To manage hyperthermia, 

day roost, then lick the wet fur and wing membranes 

et al. 1971; Welbergen et al. 2008).  In contrast, bats 

(Robinson & Morrison 1957; Bartholomew et al. 1964) 
and drink water only when they feed (Neuweiler 2000; 

P. giganteus but it also provides an 
opportunity for bats to manage heat stress.  So, in the 

of P. giganteus was adapted to managing hyperthermia 
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during day-time rain.

Materials and Methods
Study site

The study was carried out during 23 days (673hr) 
over seven months from July 2010 to January 2011 in 
the biodiversity garden of Kamaraj University (MKU), 
located 14km from Madurai City (9058’N & 78010’E).  
Nearby water resources of a lake and a pond were 
located 3km from the east and west sides of the day 
roost respectively.  We studied the behaviour of a colony 
of P. giganteus roosting in three Banyan trees Ficus 
benghalensis of varying canopy diameter (40.4m, 30.6m 
and 27.0m) and an Albizia lebbeck tree with a canopy 
diameter of 12.5m.  The number of bats in the colony 
was about 1500.

Behavioural Observations 
A small tent was constructed in the garden from which 

observations were carried out during and after daytime 
rain.  We reached the study site a few minutes before or 
at the beginning of rain.  As it is very difficult to observe 
the behaviour of all bats in the colony concurrently, a 
number were randomly selected for instantaneous time 
sampling (Altmann 1975; Kunz 1998).  We recorded 
the duration of post-rain activities (PRA) in a single bat 
visually for a specific time. The behavioural repertoire 
was also videographed with a digital camera (Sony α58) 

and video recordings were analyzed later to calculate 
the duration of PRA.

Results
Thermoregulatory behavior 

When rain occurred during the day, most of the bats 
hung in the branches of a tree, in a slanting position, at 
an approximately 30–450 degree angle to the vertical, 
without any body movement (Images 1a–c).  They usually 
covered their body and head with their wing membrane 
during rain.  As a result, most of the rain droplets fell on 
their wing membrane and some fell on the dorsal side 
of the body, leading to wetting and clumping of hairs. 
After the rain, the majority of the individuals opened 
their wings and shook their body for a few seconds 
(9.1±1.0 sec; n=22) to shed the water.  They licked 
the ventral and dorsal sides of their wing membranes 
(Image 1e) for 13.3±0.6 min (n=22) to remove the water 
and scratched their body (Image 1d) with their thumb 
claws for 56.0±6.0 sec (n=22) (Fig. 1).  A few individuals 
moved around the branches of the tree, stretched their 
long tongue (Image 1j) and licked the water droplets 
that remained on the surface of the leaves and branches 
(Image 1f) (Video 1). Each individual licked a mean of 
13±0.8 (n=19) leaves.

Mating attempts after rain
On occasions male bats licked their own penis (n=26) 

Image 1. Pteropus giganteus exhibits various behaviours during and after rain. 
a - ventral side; b - dorsal side; c - lateral side; d - scratching the body; e - licking their wing membranes; f - licking the water droplets that 
remain on leaves; g - licking the genitalia; h - copulation; i - urination; j - stretching the long tongue).  © S. Baskaran
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the female bats invariably rejected the male bats with 

Pteropus giganteus roosts on the open branches of 
large trees in which it forms colonies and is safe from 
predators (Pierson & Rainey 1992; Rainey & Pierson 
1992; Richmond et al. 1998; Brooke et al. 2000).  

P. 
giganteus 
ceases, P. giganteus
and licking) to remove the water from their body and 
this self-grooming also serves to remove ectoparasites 
(Wilkinson 1986).  When bats rub their noses into the 
wing membranes during grooming they transfer sebum 
secreted by the sebaceous glands (Richards et al. 2012; 

We found that a few individuals also licked the water 
droplets, which remained on the leaves and branches of 
trees. Generally bats lose up to 50% of their body weight 

standing water by licking rain droplets from its wing 
membrane as well as from leaves and branches of the 

that they were not severely dehydrated during the 

P. giganteus occur 
at 07.00–09.00 hr (Maruthupandian & Marimuthu 

also occurred at 15.00hr during rain.  So the weather 

of P. giganteus.  In southern Tamil Nadu about 18% of 
P. giganteus roosts are located inside temples, courts, 

water is available compared to roosts near rivers and 
ponds (Senthilkumar & Marimuthu 2012). Thus we 
suggest that water reservoirs should be constructed 
beside Pteropus roosts to facilitate the long-term 

about 500 economically valuable products are derived 
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