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Madras Hedgehogs in the Tirunelveli and Thoothukudi districts of 
Tamil Nadu
A. Saravanan, M. Mathivanan and T. Ganesh

Madras hedgehog (Paraechinus 
nudiventris) (Horsfield 1851) also 
called Bare bellied hedgehog 
belonging to the family of 
Erinaceidae, and is an endemic to 
South India (Tamil Nadu, Kerala 
and Andhra Pradesh).  Until 
recently it was considered as a 
subspecies of the Indian 
hedgehog.  As per IUCN 
assessment it is a Least Concern 
species (ver 3.1) (Chakraborty et 
al. in 2008).  Little is known about 
this species though they are 
known to occupy dry deciduous 
scrubby forest, dry grasslands and 
rocky region.  It is a solitary 
nocturnal small mammal, which 
lives in burrows, omnivorous, 
feeds on plants especially seeds 
and animals like snails, insects 
and earthworms.  It has been 
recorded in three locations in 
Tamilnadu, the places are Kalakad 
Mundanthurai Tiger Reserve 
(KMTR) and Salem by Johnsingh 
(2001), and Highwavy hills by 
Srinivas et al (2013). 

We recorded the Madras 
hedgehog in Vallanadu Black buck 
Sanctuary in 2014, a scrubby 
forest region in Thoothukudi 
district. The same year we 
recorded another one from 
Pathamadai, Tirunelveli District.  
A shepherd, while grazing his 
sheep found this in a dry 
grassland.  We visited that place 
and had discussion with local 
people and learned that they 
often encounter hedgehogs in that 
region under dried palmyrah 
fronds, hay stalk and they said it 
used to come out in the evenings.  
Some people in the region hunt 
the hedgehogs for their own 
consumption as well as for sale.  
One hedgehog fetches Rs.100/- to 
150/- and there is a great 
demand for it in the villages and 

towns.  Further discussion with 
the community revealed that 
hedgehog meat is a good 
medicine for whooping cough 
especially for children. 

Apart from hunting, habitat loss 
due to landuse change such as 
development of real estate, tree 
centric agro-forestry are some of 
the major threat to the animals.  
Hundreds of acres have been 
brought under NABARD scheme in 
early 1990s which promoted 
sheep rearing, this brought people 
from the neighboring  state of 
Kerala to procure large swaths of 
dry grasslands.  The community 
from Kerala had no experience in 
sheep ranching and resorted to 
agroforestry practices which was 
a failure in various locations in the 
landscape but transformed the 
habitat making it unsuitable for 
the hedgehog.  These lands are 
now being converted to housing 
plots in an indiscriminate fashion. 
Detailed research studies on 
hedgehogs and its habitats needs 
to be carried out to find out their 
current status in the region 
following such changes before 

they get wiped out due to hunting 
and habitat loss. 
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First record of Ischnopsyllus intermedius (Siphonaptera) as a 
ectoparasite of Myotis blythii (Chiroptera) from southwest of Iran
Farangis Ghasemi1*, Mohammad Miri2 and Mohammad Rajabloo3

Abstract
This study was carried out on 35 bat specimens 
from 6 caves in southwest Iran.  Mist-net was used 
to catch the bats.  Most of the bats were examined 
at the site and few of them were taken to the 
laboratory for further examination.  According to 
standard morphological features the bats were 
identified, and examined for ectoparasites with the 
help of microscope.  The collected parasites were 
stored in 70% ethanol. Then slides were prepared 
for species identification. The collected ectoparasites  
were sorted out using taxonomic key.  From this 
study, 6 species of bats belongs to 4 families and 2 
numbers of one flea species (Ischnopsyllus 
intermedius) were identified. The ectoparasite was 
collected from Myotis blythii is considered as a bat’s 
host and it is the first distribution record from Iran.

Introduction
All mammals, including bats are prone to parasitic 
infection particularly with ectoparasites (Ritzi and 
Whitaker, 2003). In most ectoparasites of bat, host-
parasite relationship is so close because they never 
or only briefly leave the host (Dick, 2007). Most bat 
parasites show a high degree of host specificity, 
while some appear to parasitize multiple hosts 
(Kulzer, 1998). The previous study showed that 
fleas, bat-flies, bugs, mites and ticks can be found 
in the fur and patagia of bats and infect them (Cicek 
et al. 2007; Haitlinger & Łupicki 2008).
 
Ischnopsyllus intermedius (Rothschild, 1898) 
belongs to order Siphnoptera and family 
Ischnopsyllidae. Hůrka (1963) studied some species 
of this family such as Ischnopsyllus intermedius, I. 
octactenus, I. obscurus, I. elongates, I. octactenus 
and I. simplex parasitize many bat species such as 
Myotis myotis, Eptesicus serotinus, Pipistrellus 
pipistrellus and Vespertilio murinus.

Of the total 3000 known flea species (Ross 2000), 
few of them are bat parasites.  Fleas are important 
vectors of diseases like plague and typhus to 
humans, so identification of this ectoparasite is 
necessary.  

Ischnopsyllus intermedius is a small hematophagous 
insect without wings and their mouthparts are 
adapted for piercing and sucking blood of mammals 

(90%) and birds (10%). The important taxonomic 
character is genal and pronotal combs (row of large 
bristles on the head or thorax). 

I. intermedius has parasitized bats such as Eptesicus 
serotinus, Myotis dasycneme, M. daubentonii, M. 
myotis, M. nattereri, M. blythii and many species of 
the genus Nyctalus and Rhinolophus (Quetgsi & 
Beaucournu, 2000; Cevcik et al., 2013).  These 
parasites are found in different parts of the host’s 
body surface (Bartonička, 2007). The composition of 
the flea fauna of Iran has been studied by Frhang-
Azad (1972) who has reported 93 species and 10 
subspecies of fleas belong to 32 genera and 67 
families. Most of them parasite on mammals, but 
our knowledge on ectoparasitc fauna of bats is poor 
(Sharifi et al., 2008; Vatandoust et al., 2011). 
Although the capacity of this parasite as vectors is 
of eminent medical and veterinary importance 
(Krasnov et al., 1997). 

Presence of the pre-oral genal comb, which is placed 
at the extreme anterior end of the ventral margin of 
the head, is distinguishing character of this family. 
All members of the subfamily Ischnopsyllinae have 
two spines in the genal comb, except for 

Fig 1. Fars Province in Iran
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Fig 3. Balazar cave (52˚06'03" N; 29˚51'08" E; 2104 msl)

Fig 4. Tadevan cave (53˚19'46" N; 28˚50'45" E; 1200 msl)

Fig 2. Shapour cave (52˚56'23" N; 28˚40'38" E; 800 msl)

Fig 5. Sangtrashan cave (53˚34'80" N; 28˚2'22" E; 1090 msl)

Fig 6. Chek cave (52˚02'27" N; 28˚56'24" E; 722 msl) 

Fig 7. Pardis cave (52˚28'40" N; 29˚47’ 30” E; 1860 msl)

Fig 8. Myotis blythii

Fig 9. Anterior end (I. intermedius) 40 X
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Nycteridopsylla iae and Nycteridopsylla quadrispina, 
which has three and four spines, respectively (Lu & 
Wu, 2003).

The purpose of this survey was to update the fauna 
of ectoparasites of this region and to collect data on 
the distribution of individual species.

Materials and Methods 
Study area 
This study was carried out in 6 great caves (Fig 2-7) 

with a high population of bat in Fars Province. Fars 
Province that has a total area of 1,33,000 km2, 
located in the southwest of Iran between 50˚36' to 
55˚35' E & 27˚03' N to 31˚40' N (Fig 1). 
 
Sampling
Thirty-five bats were captured from six large caves 
(Fig.2-7) by using mistnets during the 4 months 
study period. Almost all of them were examined at 
the site for ectoparasites by lens and loop.  A few 
samples were brought to the laboratory for 
identification and isolation of parasites.  The 
examined bats were released after examination.  
Collected parasite samples were stored in 70% 
ethanol for further observations.  Later they were 
examined by stereomicroscope. 

Preparation of slides and museum specimen
The temporary and permanent slides of the parasitic  
samples were prepared in the laboratory as per the 
below method. Samples were soaked in 10% KOH 
solution overnight, and then they were washed in 
two changes of tap-water and subjected to alcohol 
series of 30%, 50%, 75%, 90% and 100%.  The 
specimens were mounted in glycerine gelatin on a 
glass-slide under a coverslip and were observed for 
taxonomic identification.  The permanent slides were 
prepared for museum specimen collection.  These 
slides were then observed under the loop at 4x 
zoom and photographed by PC-digital camera 
(Frhang-Azad, 1973).  Identification of the 
ectoparasites were done based on Smit (1957) and 
Whitaker et al,. (2007).

Results
This study was carried out on 35 specimens 
representing 6 bat species viz., 
Pteropodidae [Rousettus aegyptiacus (Geoffroy, 
1810)] Rhinopomatidae [Rhinopoma hardwickeii 
(Gray, 1831)  & Rhinopoma microphyllum (Brünnich, 
1782)]; Rhinolophidae [Rhinolophus ferrumequinum 
(Schreber, 1774)]; Vespertilionidae [Pipistrellus 
kuhlii (Kuhl, 1817) & Myotis blythii (Tomes, 1857)].

During the study, we examined the body surface of 
the bats for the presence of ectoparasites and we 
found 2 flea specimens that was identified as 
Ischnopsyllus intermedius in the fur of Myotis blythii 
(Figure 8 & 9). Their abdomen was fusiform and 
ctenidia were seen on them (Figure 10). Two tooth-
like spines on anterior portion of head (genal comb). 
Legs adapted for jumping. Pre-oral comb placed at 
the extreme anterior end of the ventral margin of 
the head has 2 spines. It has 8 combs on thorax and 

Fig 12. Whole month of  I. intermediu 4 X

Fig 11. Posterior end  I. intermedius 10 X

Fig 10. Thoracic combs (I. intermedius) 10 X
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abdomen together (onpronotum, metanotumand 
terga I-VI). Number of Comb spines on metanotum 
and tergum I are similar (Figure 11). Movable 
process of the clasper roughly quadrates, with a 
posterior apical angle of about 90°. Body length is 
2.5 - 3 mm (Figure 12). 

Discussion
The study area which has numerous caves and 
ponds are rich in flora and fauna due to favourable 
climate.  This habitat horbours thousands of insects 
and about 20 bat species has been reported 
(Ghassemi et al., 2012;  Karimi et al., 2008).

Previous studies shows that, climate and even 
availability of food can change the morphology and 
size of bats (Clawson, 2002). Observation of some 
species such as Rhinopoma spp and Myotis spp in 4 
or 5 caves, illustrated that this area with similar 
condition was suitable habitat for bats (Karimi et al., 
2008).

Myotis blythii (Lesser mouse-eared bat) belong to 
Vespertilionidae family and is one of six species 
belonging to the genus Myotis (Karimi et al. 2008). 
This genus is distributed in the south (DeBlase 
1980) and west of Iran (Sharifi and Akmali 2007). 
This species prefer warm climate (Siemers et al. 
2001), presence of it in four selected caves with 
warm and moist condition, expected. 

I. intermedius (Siphonaptera: Ischnopsyllus) is 
known as bat parasite. Although few studies have 
been conducted about parasitism of I. intermedius 
on bat species, it was identified as obligate bat 
parasite. Twelve species of fleas of the family 
Ischnopsyllidae have been recorded on bats in 
Slovakia, among which 8 species belong to the 
genus Ischnopsyllus (Kristofík & Danko 2012). 
lschnopsyllus is an aestival genus, which 
corresponds to the date of our collection of this 
ectoparasite.

Our finding showed that six species of bats were 
observed in this area, but M. blythii was the only 
species infected with flea. Biology, physiology and 
ecological features of host are the most effective 
factor in parasite performance on different host 
species and its fitness. High population of bats, 
favourable habiat condition and inability to fly in 
fleas probably are effective in their distribution. With 
our best knowledge there is no report about this 
parasite on M. blythii in Iran. Sharifi et al., (2008) 

reported the batfly (Nycteribidae), tick (Ixodidae), 
and mite (Spinturnicidae) as ectoparasites of M. 
blythii and he didn’t observe any flea on its body. In 
the other study, the other ectoparasites of bat have 
been reported in Iran (vatandoust et al., 2011).  
Obtained results indicate that M. blythii is a host for 
Ischnopsyllus intermedius. 
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First Record of Leucism in Five-striped Palm Squirrel Funambulus 
Pennantii (Rodentia: Sciuridae) from India
Amit Sayyed1 and Anil Mahabal2

Five-striped Palm Squirrel 
Funambulus pennantii Wroughton 
(Rodentia: Sciuridae) is slender 
bodied and long bottle-brush 
tailed squirrel.  Body colour is 
greyish-brown to olive-brown with 
five dorsal stripes on its back of 
which, three median pale stripes 
flanked on each side with a 
supplementary pale stripe; 
absence of mid-ventral line on tail 
makes the distinctive characters 
of the species.  It is distributed all 
over the northern India, south to 
Dharwad (Karnataka) and east to 
Meghalaya (Prater1971, Menon 
2003, Pradhan and Talmale 
2012).  It is commonly found in 
urban, rural and forested areas.

A member of Wildlife Protection 
and Research Society, Bodhisagar 
Nikalje sighted a totally white 
squirrel at his native place near 
Lonand, Satara district, 
Maharashtra, sometime in May 
2015. Later on, Nikalje and 
authors visited the place on 4th 
September, 2015 for confirmation 
and photographic evidence.  After 
a thorough search a white squirrel 
was located near sugarcane field 
at Andori (18°5' 11.86"N and 74° 
9' 2.74" E) near Lonand, Khandala 
taluka, Satara district, 
Maharashtra, India.

The squirrel was totally white with 
pinkish snout, ears and limbs but 
eyes were normal-coloured 
(Fig 1.), hence it appears to be a 
case of leucism and not the 
albinism in which whole body of 
albino is totally white with reddish 
eyes (Smielowski 1987). Two 
medium dorsal stripes on one side 
with a supplementary stripe 
between forelimb and hind limb 
confirms the species as Five-
striped Palm Squirrel F. pennantii.

A perusal of literature revealed 
that there are few cases of albino 
Five-striped Palm Squirrel F. 

pennantii reported from different 
parts of India e.g. Chaturvedi and 
Ghose 1984, Sharma 2004 , 
Mahabal et. al 2005, Mehra et.al 
2007.  So far, there is no record 
of leucism reported in Five-striped 
Palm Squirrels.  Thus, the present 
instance of leucistic Five-striped 
Palm Squirrel F. pennantii could 
be the first record from India. 
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Recent Publications: Abstracts

Isolation, Characterization and Identification of Bacillaceae bacterium spp. 
(GenBank Accession No: KF777817) from Fecal Contents of Pteropus 
giganteus in Udaipur, Rajasthan, India
P. Singh1, S.K. Barolia2 and D.K. Sharma3

1&2Cytogenetic & Endocrinology Research Laboratory Department of Zoology, College of Science, M.L. Sukhadia University, 
Udaipur, Rajasthan.
3Regional Animal Disease Diagnostic Center, Department of Animal Husbandry, Veterinary Polyclinic Campus, Chetak Circle, 
Udaipur, Rajasthan. 
Email: priti1960@yahoo.co.in (Corresponding author)

Abstract
The present study is a primary report, illustrating the presence of Bacillaceae bacterium spp. 
(KF777817) isolated, characterized and identified from the faeces of Pteropus giganteus from 
Udaipur, Rajasthan, India.  Its phylogenetic tree was derived and showed evolutionary relationship of 
eleven related taxa.  This is a first report from Indian subcontinent correlating the role of this 
megachiropteran as a carrier of Bacillaceae bacterium spp. (KF777817).

Published in International Journal of Advanced Research, ISSN: 2320-5407, Volume 3 Issue 8 
(2015) Pp. 331-335

Additional records of Cantor’s Leaf-Nosed Bat Hipposideros galeritus Cantor, 
1846 (Mammalia: Chiroptera: Hipposideridae) in eastern India: Odisha
Subrat Debata1, Himanshu Shekhar Palei2, Pratyush Paradarsita Mohapatra3 and Sharat Kumar 
Palita4

1,4Centre for Biodiversity and Conservation of Natural Resources, Central University of Orissa, Koraput, Odisha
2Department of Population Management, Capture and Rehabilitation, Wildlife Institute of India, Dehradun, Uttarakhand
3Department of Zoology, Government Science College, Chatrapur, Ganjam, Odisha
Email: 4skpalita@gmail.com (corresponding author)

Abstract
Cantor’s leaf-nosed bat is distributed in the South Asian and Southeast Asian region and recorded 
from few localities of India including one locality record from Bihar in Eastern India.  Here we report 
its range extension in Eastern India and first record from Odisha.  We recommend that the 
chiropteran diversity of Odisha need to be assessed for further inventories, particularly in the Eastern 
Ghats range.

Published in Journal of Threatened Taxa, ISSN 0974-7907, Volume 7 Issue 8 (2015) Pp. 7477–
7479. Website: http://dx.doi.org/10.11609/JoTT.o4247.7477-9 

The diet of the Indian Flying Fox Pteropus giganteus (Brünnich. 1782) 
(Chiroptera: Pteropodidae) in Myanmar - conflicts with local people?
Sein Sein Win1 & Khin Mya Mya2

1Department of Zoology, University of Kyaukse, Kyaukse Township, Mandalay Division, Myanmar
2Department of Zoology, University of Mandalay, Mandalay, Myanmar
Email:1seinseinwin11@gmail.com (corresponding author)

Abstract
The diet of Pteropus giganteus from three roosts in Mandalay Region, central Myanmar was 
investigated for over two years by examining feeding remains in and around two villages.  It consists 
of 24 species of fruits, six species of flowers and three of leaves. Of these, 13 species of fruits are 
eaten by the local people, three of which are also marketed.  Two are used in traditional medicine and 
one for stuffing pillows.  Most dietary plants are native, mangoes are seasonally superabundant and 
are eaten in large numbers.  Interviews revealed no evidence of conflict between bats and villagers

Published in Journal of Threatened Taxa, ISSN 0974-7907, Volume 7 Issue 9 (2015) Pp. 7568–
7572. Website: http://dx.doi.org/10.11609/JoTT.o4178.7568-72
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First record of Ratanaworabhans’s Fruit Bat Megaerops niphanae Yenbutra & 
Felten, 1983 (Chiroptera: Pteropodidae) from Bangladesh
Mohammad Nurul Islam1, Amir Hossan Shaikat2, Kazi Muhammad Fakhrul Islam3, Subrata Kumar 
Shil4, Sazeda Akter5, Mohammad Mizanur Rahman6, Mohammad Mahmudul Hassan7, Ariful 
Islam8, Shahneaz Ali Khan9 & Neil Furey10

1,2,3,4,5,6,7,9Faculty of Veterinary Medicine, Chittagong Veterinary and Animal Sciences University, Bangladesh
8EcoHealth Alliance, 460 West 34th Street, 17th Floor, New York, NY 10001-2320, USA
10Fauna & Flora International, Cambodia Programme, PO Box 1380, #19, Street 360, Boeng Keng Kong 1, Chamkarmon, 
Phnom Penh 12000, Cambodia
Email: 1nurul.dvm@gmail.com (corresponding author)

Abstract
This note provides a morphological confirmation of the occurrence of Ratanaworabhans’s Fruit Bat 
Megaerops niphanae in Bangladesh.  Although previously recorded in neighbouring territories in 
India, this constitutes the first country record for the taxon and highlights the current incompleteness  
of faunal knowledge and potential for future discoveries in the country.  Greater survey effort and 
sustained investments into developing taxonomic capacity and museum collections in Bangladesh are 
required to realize this potential however.

Published in Journal of Threatened Taxa, ISSN 0974-7907, Volume 7 Issue 11 (2015) Pp. 7821–
7824. Website: http://dx.doi.org/10.11609/JoTT.o4387.7821-4

First record of Scotophilus kuhlii Leach, 1821 (Chiroptera: Vespertilionidae) 
from Nepal
Dibya Dahal1, Sanjan Thapa2 & Khadga Basnet3

1,3 Central Department of Zoology, Tribhuvan University, Kathmandu, Nepal
2 Small Mammals Conservation and Research Foundation, New Baneshwor, Kathmandu, Nepal
2 thapasanjan@gmail.com (corresponding author)

Abstract
Occurrence of Scotophilus kuhlii was speculated throughout the southern plain (Tarai) of Nepal. 
However, there was no record of voucher specimen of the species from Nepal.  We collected a 
specimen from the Tikulia tole, Pakali Village Development Committee, Sunsari District of 
southeastern Nepal and deposited at Central Department of Zoology (CDZ) Museum, Tribhuvan 
University, Kathmandu.  The specimen was identified as S. kuhlii based on measurement of external 
body, cranial, dental parts and detail description of the species.  This is the first specific locality 
record of the species from Nepal that confirms its presence in the country.

Published in Journal of Threatened Taxa, ISSN 0974-7907, Volume 8 Issue 1 (2016) Pp. 
8365-8368. Website: http://dx.doi.org/10.11609/jott.2164.8.1.8365-8368

Note on the Giant Woolly Gliding Squirrel Eupetaurus cinereus (Mammalia: 
Rodentia: Sciuridae) in northern Pakistan
Jaffar Ud Din1, Mayoor Khan2, Mehmood Ghaznavi3, Khurshid Ali Shah4 & Muhammad Younus5

 
1,5 Snow Leopard Foundation (SLF), Hussain Abad colony, Jutial Cantt, Gilgit, Gilgit-Baltistan, Pakistan
2,4 Wildlife Conservation Society (WCS), Hussain Abad Colony, Jutial Cantt, Gilgit, Gilgit-Baltistan, Pakistan
3 Parks and Wildlife Department (PWD), Gilgit-Baltistan (GB), Forest Complex, Jutial, Gilgit, Pakistan
1 jaffar@slf.org.pk (corresponding author)

Abstract
The Woolly Gliding Squirrel Eupetaurus cinereus is an extremely rare, localized, and endangered 
mammal and may constitute one of the endemic species of Pakistan.  The species was rediscovered in  
northern Pakistan in the mid-1990s after a 70-year absence of records.  All the previous information 
regarding this giant squirrel was limited to museum specimens, collected mostly from areas presently 
in northern Pakistan in the late 1800s.  Sighting of the species is extremely challenging owing to its 
nocturnal behavior, low densities and the inhospitable terrain it is reported from.  Here we report 
detailed information about the species collected during the rescue of a young male individual from 
Gilgit City followed by its successful release in its natural habitat.  We report that the species is still 
facing human-induced threats and may disappear from the mountains of northern Pakistan if 
informed management measures are not taken.  Moreover, the occurrence of the species outside its 
core distribution range, i.e., districts Gilgit and Diamer, still remains questionable; therefore, it is 
recommended that further in-depth research studies be undertaken to determine the status of the 
species across the entire reported range.

Published in Journal of Threatened Taxa, ISSN 0974-7907, Volume 7 Issue 9 (2015) 
Pp. 7602-7604. Website: http://dx.doi.org/10.11609/JoTT.o4171.7602-4
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3rd International Southeast Asian Bat Conference, 14-17 August, 2015, 
Kuching, Sarawak, Malaysia - A report
Rajlakshmi Mishra* 

Bats make a substantial 
contribution to the Southeast Asia 
biodiversity, comprising about 
30% of mammal regions.  Sadly, 
many bat species around 
Southeast Asia are threatened 
due to factors ranging from loss 
and fragmentation of habitat, 
diminished food supply, 
destruction of roosts, disease and 
hunting or killing of bats.  Lack of 
knowledge is recognized as one of 
the major threats to bats.  These 
factors led to the 1st International 
Southeast Asian Bat Conference 
(SEABCO) which was held in 
Phuket, Thailand (2007) and four 
years later the 2nd  International 
Southeast Asian Bat Conference 
in Bogor, Java (2011).  SEABCO 
aspires to engage all the people 
interested in bat research and 
conservation to collaborate and 
evaluate knowledge gaps for bat 
conservation in the Southeast 
Asia and together identify several 
priority areas where new research 
is needed.

Upon the success of these 
conferences, the 3rd International 
Southeast Asian Bat Conference 
2015 (SEABCO2015) was held in 
Grand Margherita Hotel, Kuching 
from 14 to 17 August 2015, 
hosted by Faculty of Resource 
Science and Technology, Universiti 
Malaysia Sarawak (UNIMAS).  The 
conference was officiated by Yang 
Berhormat Datu Haji Len Talif 
Salleh. Assistant Minister in the 
Chief Minister’s Office (Promotion 
of Technical Education) and 
Assistant Minister for Environment 
Sarawak.  A total of 62 talks and 
28 posters were presented in the 
conference by the participants 
from 18 different countries. 
Various topics on bat research 

were covered during the 4 days of 
the conference.  These included 
sessions on 1) Community 
ecology and land use change 2) 
Bat-plant interaction and flying 
fox conservation 3) Taxonomy, 
phylogeography, speciation and 
evolution 4) Cave-bat ecology and 
conservation, 5) Integrated 
framework–disease, diet and 
ecology, 6) Acoustic techniques, 
and finally 7) Bat conservation on 

the ground and on the map.  The 
diverse topics surrounding bats, 
suggested how important this 
fauna is to the ecosystem.  Many 
bat species around Southeast Asia 
are vulnerable or endangered due 
to factors ranging from loss and 

*Research Scholar, University School of 
Environment Management, Guru 
Gobind Singh Indraprastha University, 
New Delhi. Email: 
rajlakshmi.jha@gmail.com

Cave bat field work at Wind Cave

Organizers from SEABCRU (Southeast Asian Bat Conservation and Research 
Unit)
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fragmentation of habitat, diminished food supply, 
destruction of roosts, disease and hunting or killing 
of bats.  During the four days of the conference, lack 
of knowledge was recognized as one of the major 
threats to the conservation of bats.  This conference 
also promoted collaboration among in country and 
foreign researchers.  The organizing committee of 
the conference was chaired by 
Dr. Faisalali Anwarali Khan from Universiti Malaysia 
Sarawak.  The main sponsors of the conference were 
Southeast Asian Bat Research and Conservation Unit 
(SEABCRU) led by Dr. Tigga Kingston and Bat 
Conservation International represented by 
Dr. Dave Waldien.

Day 1, 14 August 2015
The conference was inaugurated by the Minister of 
Environment, Sarawak,Malaysia; Vice-chancellor of 
Universiti Malaysia Sarawak and the Dean (Faculty 
of  Resource Science and Technology, UNIMAS).  The 
conference opened with the first session on the 
theme ‘Community Ecology and land use changes in 
Bat Research’.  The plenary talk was given on the 
topic ‘Role of Academic Institutions in Bat Research 
in Malaysia’.  After the plenary talk the oral 
presentations followed wherein each invited speaker 
was given a maximum time limit of 15 minutes.  The 
major talks on the first day focused on forest bat 
communities.  Posters were presented on a wide 
range of topics and the poster sessions were 
scheduled in the tea/coffee breaks on each day.

Day 2, 15 August 2015
The day’s session started with the theme ‘Bat-plant 
interactions and flying fox conservation’.  The day 
saw talks on bat induced plant pollination, diet of 
flying foxes and their conservation.  In the later half 
of the day, the organizers and participants headed 
for field work at Wind Cave Nature Reserve.  It is a 
natural limestone cave with huge bat populations of 
Penthetor lucasi, a megabat commonly called Dusky 
Fruit bat.  The cave was surveyed for bats and later 
in the night mist netting was done and 8 species of 
forest bats were captured, studied and released.

Day 3, 16 August 2015
The day was divided in two sessions.  The theme of 
the first session was ‘Taxonomy, phylogeography, 
speciation and evolution of bats.’  The major talks 
were on species distribution and phylogenetic 
studies on bats of Southeast Asia.  The second 
session after lunch was based on the theme of ‘Cave 
bat ecology and conservation’ where researchers 
talked about diversity of bats in caves and also 
prioritizing caves to conserve bats.  A workshop was 
also conducted in the evening, co-ordinated by Dr. 
Tigga Kingston where Southeast Asian Bat 
Conservation and Research Unit (SEABCRU) 
database and research priority settings were 
discussed.  A cultural dinner organized in the 
evening ended the third day.

Group photo at Wind Cave
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Day 4, 17 August 2015
The concluding day was divided in three sessions.  
The first session was on the theme ‘Integrated 
framework- disease, diet and ecology of bats’.  The 
second session was dedicated to ‘Acoustic 
techniques to study bats’.  The final session was 
based on the theme ‘Bat Conservation on the ground 
and on the map’.  The conference ended with the 
student award ceremony.

Indian bat research scenario presented at the 
SEABCO, 2015:

1. Bats in Ancient Temples: Influence of Micro 
Habitats and Landscape Features on Bat 
Occupancy and Abundance
M. Mathivanan, Moresmau Marie-Noëlle, A. 
Saravanan, and T. Ganesh, ATREE-Agasthyamalai 
Community-based Conservation Centre (ACCC), 
Tirunelveli, Tamil Nadu, India.

2. Status of Indian Flying Fox, Pteropus 
giganteus, Brunnich, 1782 in National Capital 
Territory of Delhi, India
Rajlakshmi Mishra, Sumit Dookia and  Prodyut 
Bhattacharya
University School of Environment Management, Guru 
Gobind Singh Indraprastha University, NewDelhi, 
India.

3. An Assessment Conservation Status of Bats 
in India and the Impacts of Bats on Public 
Health
D. Pilot Dovih, Reeta S. Mani, M. A. Ashwini, Balaji 
Chattopadhyay, Kritika Garg, Uma Ramakrishnan, 
and S.N. Madhusudana, Department of Ecology and 
Evolution, National Centre for Biological Sciences, 
and NIMHANS, Bangalore, India. 

4. Batting Trekkers – A Unique Citizen Science 
Initiative Documenting Bat Diversity and 
Roosts in Maharashtra, India
Rahul Prabhukhanolkar, Saili Palande-Datar, Anvith 
K.S. and Avishkar Munje, Indian Bat Conservation 
Research Unit, Mhadei Research Centre, Belgaum, 
India.

5. Gene Flow in Species of Bats Differing in 
Ecology and Morphology: A Comparative Study 
from the Andaman Islands
Rohit Chakravarty , Balaji Chattopadhyay and Arjun 
Sivasundar, National Centre for Biological Sciences, 
Bangalore, India. 

6. Echolocation Calls and Diet Analysis of 
Michrochiropteran Species from Northern 
Western Ghats of Maharashtra
Kranti Yardi and Swapnil Girade
Institute of Environment Education and Research 
Bharati Vidyapeeth University, Pune, India.
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New Distributional Record of Pouch-bearing Bat 
Saccolaimus saccolaimus Temminck, 1838 from Assam, India
Azad Ali*

On 04.06.2015 as an occasional observation, I 
recorded a specimen of Pouch-bearing Bat 
Saccolaimus saccolaimus Temminck, 1838 for the 
first time from the State of Assam, India.  This 
species belongs to the Family-Emballonuridae: 
Sheath-tailed bats.  Tail is the characteristic feature 
of the sheath-tailed bats.  It loosely enclosed in the 
interfemoral membrane and the tip projects from 
the upper surface of the membrane at about the 
midpoint. 

The species was originally collected from the 
Nathpara area of Dhubri Head Quarters (26° 02'N, 
89° 58'E), Dhubri District, Assam.

The Nathpara area is exclusively a human habitation 
with lots of planted trees. There are a few man 
made ponds/fishery in the area. Open low lands are 
also available near the Nathpara roadside. During 
summer, these areas are inundated with rain waters  
and it persists for about six months.

Previously the Genus of the species was known as 
Taphozous (Bates and Harrison, 1997) but currently 
genus has been changed as Saccolaimus (Bates 
pers. comm.).  If we consider the distributional 
records of Saccolaimus saccolaimus in entire North-
East India (a Biodiversity Hotspot), prior to this 
discovery, the species was only known from the 
Meghalaya State of the region (Bates and Harrison, 
1997)

Acknowledgement 
I convey my heartfelt gratitude to Dr. Paul J.J. Bates  
of Harrison Institute of United Kingdom for his help 
in identifying the species.

*North East Indian representative for CCINSA and Assistant 
Professor and Head, Department of  Zoology, B.N. College, 
Dhubri, Assam. Email: azadali58@yahoo.in 

Map of Dhubri District of Assam showing the District 
Head Quarters to mark the new distributional area 

Pouch-bearing bat with its characteristic sheath-tail

External morphology and taxonomical characteristics of 
Pouch-bearing bat
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Brief Observations of Natural Behaviour for Indian Five Striped Squirrel 
Funambulus pennantii, Telangana, India
Pedro G. Méndez-Carvajal, Prasad K.D. Mallikarjun, Sashi Kumar Pagadala, Inés Martín, Diana 
Marsilio-Apostoli and Ivelisse Ruiz-Bernard  

Abstract
This study reports activity 
patterns related to Funambulus 
pennantii in an urban landscape 
with native remnant vegetation.  
Also describe diversity of birds 
and fruit trees associated with 
their activities.  After 52 hrs of 
Ad-libitum observations, we found 
nine general behaviour of 
Funambulus pennantii, being 
eating, leking, sunbathing and 
resting, their main expenditure for 
activity budget.  Depending on 
abundance of food resources and 
temperatures, this could extend 
until the dusk.  We identified 12 
species of birds within the habitat 
studied, but only Cacomantis 
sonneratii interacted with the 
squirrels.  These observations 
could be helpful to better 
understand the behaviour pattern 
of this mammals living in an 
urban landscape in Hyderabad.

Keywords
Telangana, five striped squirrel, 
India, Funambulus pennantii

Resumen
Este estudio describe algunos 
patrones de actividad de F. 
pennantii en un paisaje urbano 
con reducto de vegetación nativa. 
También describe la diversidad de 
aves y árboles asociados con  sus 
actividades.  Después de 52 horas  
de observación ad-libitum, 
clasificamos nueve tipos de 
comportamientos, siendo la 
alimentación, “arena”, exposición 
al sol, y descanso, las actividades 
más comunes en un día, y 
dependiendo de la abundancia de 
alimentos y la temperatura podrá 
extenderse su actividad hasta el 
ocaso.  Identificamos 12 especies 
de aves dentro del hábitat de 
estudio, donde solo Cacomantis 
sonneratii interactuó con la 

ardilla.  Estos resultados pueden 
ser de importancia para conocer 
mejor el patrón de 
comportamiento de estos 
mamíferos viviendo en un paisaje 
urbano en Hyderabad.

Palabras Claves 
Telangana, Ardilla de cinco 
bandas, India, Funambulus 
pennantii 

Introduction
The five striped squirrel is a small 
rodent from the Sciuridae family, 
considered as Least Concern by 
the International Union for 
Conservation of Nature, with 
natural distribution covering south 
India, Bangladesh, Nepal, 
Pakistan and Iran (Nameer and 
Molur 2008).  According to 
biomedical studies they could be 
useful in the understanding of the 
pineal and melatonine control in 
the human body: Funambulus 

pennantii has further studies 
referring to its circadian activity 
(Rajaratnam and Redman 1969), 
and photoperiodic exposures 
during the gestation in females 
(Bishnupuri and Haldar 2000).  
Squirrels from this genus has 
been described as one of the few 
rodents that has gametes 
maturation and estrus cycle 
related with light exposition (Elliot 
1976).  In some regions 
individuals from Funambulus spp., 
are considered as a plague 
mammal by farmers (Chandrahas 
1978, Parshad 1999), as well as a 
biological controller for 
Lepidoptera larvae Helicoperma 
armigera (Malhi and Kaur 1994, 
1995).  However there has been 
only few studies about their 
natural behaviour in the wild 

Fundación Pro-Conservación de los 
Primates Panameños (FCPP), 
0816-07905, Panamá. Email: 
fcprimatespanama@gmail.com

Fig 1. Funambulus pennantii male and female
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(Marsh 1986, Prakash and Ghosh 1992).  The 
objective of this study was to collect basic 
information about Funambulus pennantii behaviour 
and recognize plants and bird’s species within this 
urban environment in Hyderabad.

Methods
Fieldwork were carried out Ad-libitum observations 
(Altman 1974), in the Central Institute of English 
and Foreign Languages (CIEFL), Hyderabad, 
Telangana, India.  The habitat was a little patch of 
dry forest near to CIEFL’s campus.  The study 
habitat is a deciduous dry forest (Krishna-Raju et al. 
1987), with dominant tree species were Annona 
squamosa, Azadirachta indica, Andira spp., and 
Mangifera indica (Prasanna et al. 2012). Nest were 
mostly over the top of Hyphaene spp., (8-10 high),  
a palm tree common at Hyderabad (Khan et al. 
2014).  The observations were carried between 
September to November 2003, these dates coincide 
with the monsoon weather and is also second 
breeding season for the squirrel (Haldar et al. 2001) 
and pregnancy for other squirrel’s species 
(Bishnupuri and Haldar 2000).  Thirty individuals of 
Funambulus pennantii were observed; 12 adult 
males, 10 adult females and eight babies into 40 m² 
of vegetation.  Observations were made directly 
using binoculars Bushnell 10x40, during the morning 
(07:00-12:00 hrs); and afternoon (16:00-18:00 
hrs), with 52 hrs effort (28 hrs. in the morning and 
24 hrs. in the afternoon).  Birds interacting in the 
same habitat with squirrels were identified using the 
field guide (Dillon-Ripley et al. 1987, Kazmierczak 
and Singh 1998).

Results
Individuals of Funambulus pennantii were seen 
feeding on A. squamosa and Andira spp., fruits.  The 
Andira spp. were used as an extra source of food.  
Sometimes males and females feed on A. indica 
licking the axial buds of the leaves, testing the fruits  
or leaking parts of the leaves, this behaviour is also 
reported for F. pennantii for species of Ficus spp. 
and could be repetitive in order to obtain the latex 
or nectar of the tree, which they use as an extra 
resource of sugar (Sharma and Koli 2015).  The A. 
squamosa and A. indica could be considered as an 
important source of sugar while this squirrel eat and 
at the same time help opening the fruit making it 
available for other dispersers.  In about two days, 
two squirrels were eating in the same fruit and using 
it to support their own body, changing their position 
while eating to be prepared for defense.  Territorial 
behaviour was observed when squirrels found fruit 
or when some adult males were around leking.  The 
territorial defense depends on the amount of 
individuals surrounded.  Regular defense posture are 
as follow: head down, body up and tail along the 

tree waiting without movement.  If other individual 
were bigger, the male ran away and emitted alert 
calls.  If the reason was to compete for the female, 
the male can confront and bite the adversary, 
keeping out other males who were emitting lek’s 
mattings.  To obtain female’s attention, males went 
to the top of the branches where they could be 
visible and emitted repetitive calls, moving the tail 
up and down while rotating the body in the same 
axis, these movements were sometimes 
accompanied with the exposition of testicles.

Behaviour Description 
Home range were calculated observing the 
individuals into the nests as a reference, and how 
far they could be from it.  Twenty individuals were 
registered to have territories within (15-30) m 
around from the nest location and moving to find 
food resources, sometimes overlaying territories 
(sometimes using the ground to communicate to 
other trees).  This home range was similar with 
those calculated by Bhatt (1992) and Prakash et al. 
(1992).  We classified nine different categories of 
behaviour: eating, leking, sunbath, resting, 
grooming, copulating, nesting, fighting and playing.

Eating: Spending most of the morning time over, 
investing between 10-30 minutes on A. squamosa 
trees and adopting different positions to prevent 
attacks (head down and tail up) with all their body 
in the fruit pending for the fruit stem, griping their 
bodies with their rear legs on the fruit and handling 
the fruit to eat. 

Leking: Two kinds of calls were used at least for 
territoriality or to attract females.  Leks are made by 
the tongue and palate side, in a repetitive way, 
similar to a Morse code, divided in intervals of 4-6, 
one stop and then others 4-8 emissions, for about 
120 continuous emissions for 30 minutes.  We saw 
some squirrels lactating and calling but we did not 
determined the reason, could be some calls related 
to stablish connection with their sibling.  The most 
frequent position for calls were going at a high level 
of a tree, spotting a gap, and turning its body inside 
with the head up and the body flat with the legs 
back aside and the tail along to the branch, the tail 
moving up and down in coordination with the call.

Sunbathing: This behaviour was important and 
were made only for adult males.  This implicated the 
exposition of the scrotal of the adult males to the 
sun and then all the body, changing the body 
position around in the same axis.  The squirrel 
adopted four different positions to get sunlight. 
Those are I: The front of the head exposed directly 
to the sunlight and the tail down, then after two 
minutes (at least), they moved to the position II: 
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Where the squirrel turn 
completely the head back side 
and exposure the testicles with 
the tail relaxed, and after two or 
three minutes change to III: The 
squirrel fixed its body to adopt 
the best position to get sunlight in 
the belly, IV: The squirrel tried to 
expose his back and then return 
to the first position like a cycle 
that usually took about 15-20 
minutes. This behaviour could be 
related to the pineal gland control 
according to in-vitro observations 
by Bishnupuri and Haldar (2000, 
2001).

Resting: We considered the 
squirrel in resting behaviour if the 
squirrels are keeps the same 
position for at least five minutes.  
This behavior was made mostly 
for adults in the middle of the 
day, after the feeding time 
(7:00-8:30 am), during the day 
and last for four hours, while the 
youngsters (normally two or three 
per female) were running and 
playing around to the nest (not 
far than three meters from it).

Grooming: The grooming was 
shared by the adult pairs (males 
and female), when foraging 
together, (based on our 
observations, the squirrels pairs 
could be monogamous).  The 
activities started early in the 
morning, running and playing, 
adopting alert positions, and 
touching several times their snout 
each other.  Often the adult 
females and males were seen 
lying down in opposite direction 
each other along their body, with 
their heads inside to the other 
legs.

Copulation: The adult males ran 
after the adult females, trying to 
secure them by their hips. 
Normally, the first three or four 
attempts were avoided by the 
females which escaped, but after 
several attempts, the males finally  
achieved to copulate with them.  
Once the females have been 
grabbed, they hug the male and 

grip him by his backside.  Mostly 
this activity is preceded by quick 
movements with the tail of the 
male and their calls.

Nesting: The females were 
observed carrying pieces of grass 
in their snout, sometimes directly 
to the nest, or to other places 
where they can find nest’s 
materials.  We recorded about 
three different nests and all of 
them were built with leaves of 

palm of Hyphaene spp.  For other 
part, some nests were located at 
the internal part of the top of the 
palm itself.

Fighting: Between adult males 
only, sometimes when the 
territory area were overpassed by 
other adult male.  The way to 
repel the foreigner includes some 
contacts, bites and fast escape.

Fig 2. Birds observed in the study area: CIEFL, Hyderabad, India. A) 
Clamator jacobinus B) Eudynamys scolopaceus C) Centropus sinensis D) 
Terpsiphone paradisi E) Dicrurus caerulecens F) Otus bakkamoena or G) 
Otus sunia H) Merops orientalis I) Dendrocitta vagabunda J) Halcyon 
smyrnensis K) Corvus splendens L) Cacomantis sonneratii M) Caprimulgus 
spp.
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Playing: This activity was practiced not only by 
younger squirrels but also between subadult male 
and female (pair), including false copulation and 
contacts with their snouts.  Playing was mostly 
making first contact and running away after each 
other.  Youngsters were also playing and eventually 
combined this activity with a break to lick the water 
or fluids from the axial buds of the leaves.  We 
observed this activity mostly early in the morning 
and several times during the day.  

Related Bird Species: We found twelve species of 
birds interacting around the studied habitat: 
Clamator jacobinus (Pied Crested Cuckoo), 
Eudynamys scolopaceus (Koel), Centropus sinensis 
(Crow-Pheasant), Otus bakkamoena (Indian Scops 
Owl), Caprimulgus spp. (Nightjar), Merops orientalis 
(Green Bee-Eater), Dicrurus caerulecens (White-
belled Drongo), Dendrocitta vagabunda (Rufous tree 
pie), Corvus splendens (house crow), Terpsiphone 
paradisi (Indian Paradise Flycatcher), Cacomantis 
sonneratii (Banded Bay Cuckoo) and Halcyon 
smyrnensis (White-breasted Kingfisher).  These 
birds were near to the squirrel’s nests eating insects, 
and flying.  We observed only one interaction with F. 
pennantii 1) when protecting itself from an 
individual of Cacomantis sonneratii who was 
attacking the squirrel to eat the fruit of A. 
squamosa.  In this time the bird displaced the 
squirrel getting the opportunity to eat the fruit and 
the squirrel escape far from the tree, however, 
squirrels are not always scared and sometimes 
attacks back the birds to defend its fruits, or 
territory (Bhatt 1992, Prakash et al.1992).  

Discussion and Conclusion
The behaviour of F. pennantii demonstrated 
preference for A. squamosa, which fed on the same 
fruit for several hours and some times during two 
days, once opened.  According to the literature 
individuals from this genus can prefer insects as 
protein resource more than fruits, and nuts when 
the fruits and vegetal resources are in same 
proportions (Prater 1971, Barnett and Prakash 1975, 
Tiwari 1990, Balasubramanian 1995, Parasara et al. 
1997).  F. pennantii showed strict diurnal activity, 
overall for early hours on morning (07:00-09:00). 
The squirrel sunbaths occur early in the morning, 
following by long period of resting hidden at their 
nest.  The squirrels moves to other hideaways places 
(they do not use the same places to sleep during the 
night or during the day), this could be related with 
the presence of a natural predator in the study area.  
F. pennantii hided at the doom palms lives 
Hyphaene spp., and depends on temperature and 
food availability they could change their activity 
budget (Hansen and Johnson 1976).  The F. 

pennantii could be good pollinators, but not effective 
seed dispersers for big fruits. However they could 
facilitate open fruits to others animals.  The 
territoriality is not a frequent behaviour for this 
species (Casey and Casey 2003), and measuring this  
activity in the wild could be important as indicator of 
overcrowded population or scarce food availability. 
We recommend more studies of ecology and 
diversity as could be useful to understand the 
population dynamic of this species in order to 
evaluate with more accuracy their actual 
conservation status.
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Traditional uses of the Indian Crested Porcupine (Hystrix indica Kerr, 
1792) by Birhor tribe of Purulia district, West Bengal
Sagari Chaudhury1 and Harish Singh2

In India, nearly 15-20% of the 
Ayurvedic medicines are based on 
animal derived substance.  
Compared to the plants 
(Pushpangadan et al., 2014), the 
studies on therapeutic uses of 
animals and their parts have been 
neglected.  Various tribal 
communities of India are highly 
knowledgeable about the 
traditional use of animals and 
their by-products.  In West 
Bengal, Birhor (‘Bir’ means Forest 
and ‘Hor’ means Man or the man 
of Forest) tribe, who has been 
declared as Particularly 
Vulnerable Tribal Groups (PVTGs) 
(earlier called Primitive Tribal 
Group or PTGs) also hunted and  
utilizethed flora and fauna of the 
foothill of Ajodhya hill of Purulia 
district.  They largely captured 
the small animals like hare, 
peacock, pig, monkey, porcupine 
etc. for their food and the by-
products for various purposes.  
The Birhor community are using 
the net which is made from the 
fiber of Bauhinia vahlii (plant is 
locally known as ‘chihor’) to trap 
porcupine.  They dug the soil and 
trap with the net to catch the 
animal. 

This study has been conducted at 
the Bhupatipalli village of 
Baghmundi Block of Purulia 
district (23°09'42.0" N and 
086°03'05.8"E) during 2014-2015  
to explore the traditional 
knowledge among the Birhors.
Indian Crested Porcupine, Hystrix 
indica Kerr, 1792 (‘Sojaru’ -
Bengali; ‘Jik’-Birhor) is medium 
size rodent with quills on dorsal 
surface of the body.  This small 
mammal belong to order Rodentia 
and classified as Least Concern by 
the IUCN (Amori et al., 2008).  
Quills vary in length, 15-24 cm 
and blackish brown in colour, with 
altering white bands. 

As the flesh of H. indica is very 
soft, it is considered as one of the 
preferred dishes among them. 
After the flesh is used for cooking, 
the intestine of the animal is 
dried and kept for medicinal 
preparations.

As dried intestine is very bitter, a 

pinch of dried intestine is taken 
orally two times a day to cure 
persistent stomach pain.

1&2Central Botanical Laboratory, 
Botanical Survey of India, AJCB Indian 
Botanic Garden, Botanic Garden, P.O., 
Howrah, West Bengal. Email: 
1chaudhury.sagari@gmail.com

Fig 1. Quills of Porcupine inserted in the paddy sowing basket

Fig 2. Tribal showing the basket attached with quills
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The Birhor tribal and the nontribal 
people of plain area near 
Ajyodhya hills used to insert the 
quills of the Porcupine on the 
basket (Fig 1&2) that is used to 
for sowing.  It is believed that if 
they insert the porcupine quill on 
the outer side of the basket 
straightly, the seedlings will start 
to grow straight and healthy.  

Porcupine quills are also used 
during the process of paddy 
threshing.  They also mix some 
quills with the seeds to protect it 

from the pest and insects during 
storage.  Quills are also used as 
bio pesticide by the Birhors of 
Purulia.

The quills of H. indica are sold by 
Birhors to the non-tribal people 
for making various handicrafts 
and magico-religious purposes. 
Porcupine quills are also kept in 
their houses for generations for 
good luck. 

It is found that due to lack of 
vegetation and unavailability of 

fauna, presently they are mostly 
depending upon agriculture for 
their livelihood.  It is also 
observed that due to rarity of 
porcupine and strict 
implementation of Wildlife Act, 
the younger generation are less 
interested in the age old hunting 
practices and cooperating with 
forest department towards 
conservation of this rare animal in 
this area.
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Distribution and population size of Indian Flying Fox (Pteropus 
giganteus Brunnich, 1782) in and around the Fakiragram area of Assam 
Arifa Khatun1 and Azad Ali2

Introduction
The Indian flying fox (Pteropus giganteus) belongs 
to Pteropodidae family.  It is one of the largest fruit 
bat species found in the Indian subcontinent (Bates 
and Harrison, 1997).  Interestingly we do not know 
much about Assam’s bat fauna yet; though Indian 
flying fox has been studied in details at certain 
districts of Assam by Ali (2013).  So, as a part of 
the Fruit Bat Survey in the Bodoland area, an 
untouched belt, we tried to search out the Indian 
flying fox colonies available in and around the 
Fakiragram area which fall under the Kokrajhar 
District of Assam.

Study area and Climate
Study was conducted in and around the 
Fakiragram area (26.4°N; 90.27°E) which falls 
under the Kokrajhar districts of Bodoland 
Territorial Area Districts (BTAD) of Assam.  The 
area under the Bodoland Territorial Council (BTC) 
jurisdiction is called the Bodoland Territorial Area 
District.  BTC constitutes 70% of marginalised Tribal 
groups like Bodos, Rabhas, Garos, etc. BTAD 
consists of four contiguous districts Kokrajhar, 
Baska, Udalguri and Chirang.  Total area under BTAD 
is 8,795 km2 with a population of 2.92 lakhs.  
Density is 326/km2.  
 
The forest areas of the district are the meeting 
grounds of Indo-Tibetan and Burmese flora and 
fauna.  The luxuriant evergreen and deciduous 
forests of the state abound in a variety of valuable 
timber species.  In certain parts of the state 
extensive bamboo forests also exist.  Extensive Sal 
forest could be seen though current status has been 
degraded because of large scale deforestation 
practices with special reference to illegal 
encroachment for human settlement.  Fakiragram 
roosting sites are located at the northern bank of 
the River Brahmaputra. 

On the day of survey average maximum and 
minimum temperature was recorded as 30.9°C and 
21.7°C respectively.
  
Materials and Method
Prior to the study, information on the existence of 
the roosting sites were collected through interviews 
with the local people. For ecological data collection 
Ali’s (2013) methodologies were followed. 
Populations were counted in between 11.00 am and 
1.30 PM on 10.04.2015.  “Direct roost count” 
method was followed to estimate the population size 
of the colony (Barlow, 1999). Observations were 

mostly done with the naked eyes.  Binocular was also 
used.

Results and Discussion
All together three roosting sites could be identified 
in and around the Fakiragram area of Kockrajhar 
district (BTAD) of Assam.  Ten roosting colonies 
were observed in the study, one roosting on 
Eucalyptus sp., Shorea robusta and Ficus 
bengalensis.  In Doctor’s colony roosting site entire 
bat colony was found in seven Eucalyptus trees.  In 
Taphapara two Sal trees (Shorea robusta) and 
finally Singimari roost was found on a single Bo tree 
(Ficus bengalensis).  All the three roosting sites 
were found around 30sq km radius.  First colony 
was named as Doctor’s colony roosting site which is 
about 150 meter away from the Fakiragram Railway 
Junction.  Fakiragram Railway Bengali School is 
placed very near to the site.  Total population of the 
site was about 404.

Second roosting site was spotted at Thapapara area 
of Fakiragram. Site was about 5 km away from the 
Fakiragram Railway Junction towards Northwest 
direction.  The site is located near to Shaltari L.P. 
School. Another landmark of the area was a temple 
locally known as Raykhuwa Kali Mandir.  Total 
population of the site was recorded at 436.

“Doctor’s Colony” roosting site

1Department of Zoology, B.N. College, Dhubri, Assam. Email: 
azadali58@yahoo.in (Corresponding author) 
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Third and final roosting site- “Singimari 
(Bairagipara)” was located at about 4.5km away 
from the Fakiragram Railway Junction towards west 
direction. Internal distance between Doctor’s colony 
roosting site and Singimari (Bairagipara) roosting 
site was about 5-10 kms.  A temple namely “Samaji 
Mandir” was present at the vicinity of the site. 
Population of the site was 283.   

Generally internal distances of roosting sites were 
found far between in the previous studies conducted 
by Ali (2013) in nearby Dhubri district.  Highest 
population was recorded in the Taphapara roosting 
site with 436 individuals followed by Doctor’s Colony 
roosting site with 404 and lowest was recorded at 
Singimari roosting site which was recorded at 283 

individuals of Indian flying foxes.  
So it can be summed up that population size of  
Indian flying foxes at BTAD area are below 500.  
Public interview reports revealed that there were 
huge colony previously but as forest degradation in 
the last two decades in the BTAD areas gone up to 
the alarming levels so population came down.  So 
awareness programme on fruit bats and its 
importance are needed for the conservation of the 
existing habitat with their remaining population. 
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Name of the tree Total no. of 
roosting trees 

No bats/tree Tree 
Height
(Feet)

GBH
(inches)

Canopy Cover
Scientific Name

Total no. of 
roosting trees 

No bats/tree Tree 
Height
(Feet)

GBH
(inches)

Canopy Cover

Eucalyptus sp.

7

79 50 69.6 Dense
Eucalyptus sp.

7

119 57 87.6 Dense
Eucalyptus sp.

7

28 50 61.2 Dense
Eucalyptus sp. 7 71 47 54.0 Dense
Eucalyptus sp.

7
48 55 54.0 Dense

Eucalyptus sp.

7

54 50 73.2 Dense
Eucalyptus sp.

7

5 50 87.6 Dense

Table 1. Ecological observation on the “Doctor’s Colony” roosting site

Name of the tree Total no. of 
roosting trees

No of bats/tree Tree Height
(Feet)

GBH
(inches)

Canopy 
CoverScientific Name

Total no. of 
roosting trees

No of bats/tree Tree Height
(Feet)

GBH
(inches)

Canopy 
Cover

Shorea robusta (Sal tree)
2

240 75 132 Dense
Shorea robusta (Sal tree) 2 196 70 139 Dense

Table 2. Ecological observations on the “Taphapara” roosting site

“Taphapara” roosting site

Name of the treeName of the tree Total no. of 
roosting tree

No of bats/
tree

Tree 
Height
(Feet)

GBH
(inches)

Canopy 
CoverLocal Name Scientific Name

Total no. of 
roosting tree

No of bats/
tree

Tree 
Height
(Feet)

GBH
(inches)

Canopy 
Cover

Bot/ Bor gos Ficus bengalensis 1 283 45 210 Dense

Table 3. Ecological observation on the “Singimari (Bairagipara)” roosting site

“Singimari (Bairagipara)” roosting site
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Report of Indian Giant Flying Squirrel (Petaurista philippensis Elliot, 
1839) from Jambughoda Wildlife Sanctuary, Panchmahal district, 
Gujarat
Singh Nisha1, Dharaiya Nishith2 and Vora U.V.3

Abstract
In present article, we report 
about the presence of (Petaurista 
philippensis Elliot, 1839) in 
Jambughoda Wildlife Sanctuary, 
Central Gujarat for the first time. 
The presence of this species was 
identified through indirect 
evidences such as feeding signs 
like fallen twigs, pith eaten by 
flying squirrels with markings and 
the pellets found under the trees.  

Background
The Indian giant flying 
squirrel (Petaurista philippensis 
Elliot, 1839) is a species 
of rodent belonging to family 
Sciuridae.  As the name suggest, 
it is significantly larger than the 
common squirrels measuring 
about 45 cm (excluding tail) and 
weighing 1.25 to 1.50 kg. 
Although known as flying squirrel, 
it cannot truly fly but can glide 
through the air, due to the 
presence of translucent 
membrane connecting limbs, 
forming a parachute like structure 
covering wide gaps between 
trees.  The Indian giant flying 
squirrel is an arboreal species.  It 
is found to occupy tree canopies 
and holes or prepare large leaf 
nests (Molur et al. 2005).  As 
Indian giant flying squirrels are 
solitary and nocturnal animals, 
they predominately show 
crepuscular activity patterns, with 
increased activity around dawn 
and dusk (Kuo and Lee, 2012).

Current status in Gujarat
A very few study has been carried 
out on the species in Gujarat state 
and therefore no such data are 
available which will provide the 

specific geographical distribution 
in the state to locate them. 
Different researchers (Broach 
Gazetteer, 1961; Singh, 2013; 
Koli, et al., 2011 etc.) have 
mentioned different regions 
(Sabarkantha, Vadodara, Dangs, 
Ratanmahal etc.) of their 
sighting. Presence of a good 
number of Mahua (Madhuca 
indica) trees in the forest with 

minimum human presence is a 
typical habitat for this squirrel in 
Gujarat.

1&2Wildlife and Conservation Biology 
Lab, Department of Life Sciences, HNG 
University, Patan, Gujarat. Email:
nishanicky1210@gmail.com and 
nadharaiya@gmail.com
3Conservator of Forest and Principal, 
Gujarat Forest Rangers College, 
Rajpipla, Gujarat. Email: 
udayvora1957@gmail.com 

Fig 1. Forest patch of Jambughoda Wildlife Sanctuary 

Fig 2. Fallen twigs and branches of Mahua tree, a typical feeding sign of 
Flying Squirrel
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Gazetteer of Gujarat state, (Anon. 
1961) described that the species 
was restricted in well wooded 
forest of Dangs (South Gujarat), 
Vansada National Park (South-
East Gujarat), Ratanmahal 
Sanctuary (Central Gujarat), 
Sabarkantha (Vijaynagar and Polo 
forest range in North Gujarat) and 
Kewadi forests.  It still survives in 
Pimpri-Dangs and other areas in 
South Gujarat but no direct 
encounter was recorded during 
biodiversity study in Vansda 
carried out by Singh (2013). 
Although distribution of the flying 
squirrel is largely limited to 
mature deciduous woodlands, the 
species is quite specific to forests 
dominated by Mahua trees.

McDonald et al. (2006) suggested 
that some small mammal species 
go undetected due to low 
abundance, narrow habitat 
preferences, cyclic population 
dynamics, and seasonal shifts in 
behaviour.  A few noteworthy 
studies on the group have been 
already carried out from different 
parts of Gujarat and few of them 
are published as stray note or 
article (Chauhan, 2015).  Due to 
their secretive nocturnal habits, 
flying squirrels often go unnoticed 
and thus Gujarat’s distributional 
records may be incomplete. 
Provided here is a new Gujarat 
record for the Central part of the 
state.

During the present study on the 
Sloth bear (Melursus ursinus) 
habitat survey in Jambughoda 
Wildlife Sanctuary (WLS), 
interestingly a described species, 
Petaurista philippensis was found 
to occur in Jambughoda WLS 
(22.45152º N, 073.65123º E and 
22.45158º N, 073.65106º E) also.  
The survey was being conducted 
as a part of training programme 
organized by the Gujarat Forest 

Fig 3 & 4. The pith eaten twigs and branches of Mahua, by Flying Squirrels

Fig 5. Pellets of Flying Squirrel found beneath the tree
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Department and WCB lab on the habitat study of 
Sloth Bear in Gujarat.  During the sign survey for 
Sloth bears, we came across a Mahua tree where 
twigs and branches were fallen (Fig 1). Going close 
to the tree we found the branches of Mahua with 
eaten piths (having marks of incisors on the leftover 
branches) (Fig. 2-4).  This is a peculiar behaviour of 
Flying Squirrel, as they prefer to eat the pith of 
branches of Mahua (Koli, Bhatnagar, & Sharma, 
2013).  We also able to find the pellets of the 
species just beneath the tree (Fig 5).  All these 
evidences lead to confirmation about their presence 
in the forest of Jambugoda in Panchmahal district of 
Gujarat.  Their peculiar feeding habit make their 
presence more noticeable. Its diet consists of fruits, 
leaves and twigs of Mahua (M. indica), Arjun sadad 
(Terminalia arjuna) and Umaro (Ficus racemosa). 
 
After checking the past records from the forest 
department we came to know about the lack of 
documentation of their presence in the area.  The 
present article is a report of this interesting case, 
where striking first evidence has been found 
confirming the presence of elusive species Indian 
Giant Flying Squirrel (P. philipensis), in Jambughoda 
Wildlife sanctuary, which happens to be one of the 
good forests of Gujarat situated in Panchmahal’s 
district of central-east part of the state.  Presence of 
flying squirrel was mostly heard from Ratanmahal 
WLS, Kevdi Forests, Polo Forests of Sabarkantha; 
however it has not been recorded so far from the 
Jambughoda WLS. Their signs of presence in the 
forest were a matter of concern and a pleasant 
surprise for researchers as until now, documentation 
of their presence was lacking from the area. 

This sample adds to our understanding of flying 
squirrel distribution in Gujarat by adding a new 
count record, and provides important information in 
relation to its distribution between Jambughoda and 
Ratanmahal WLS. Focused research efforts might 
further confirm flying squirrels in previously 
undocumented localities in Gujarat and help to 
better understand the distributional pattern and 
local populations in the state.  It is also be 
suggested that an extensive survey should be made 
in similar habitats in Gujarat, which can unveil the 
presence of this species in other areas as well.  
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Understanding Indian Pangolin (Manis crasicaudata) status and threats 
in Western Ghats, Tamil Nadu
R. Marimuthu

Mohammed bin Zayed Conservation Fund sponsored 
a field project on “Survey on species threats and 
Conservation Outreach Programmes for Indian 
Pangolin (Manis crassicaudata) in Western Ghats of 
Tamil Nadu, India”. 

There are eight pangolin species found globally in 
which four of them occur across Asia.  The IUCN 
Red List categorised them as: the Indian pangolin-
Manis crassicaudata (Endangered), the Chinese or 
Formosan pangolin-Manis pentadactyla (Critically 
Endangered), the Malayan or Sunda pangolin 
(Critically Endangered), and the Philippine or 
Palawan pangolin (Endangered).  The Indian 
Pangolin is distributed in South Asia from parts of 
eastern Pakistan through much of India, south of 
the Himalayas (excluding north-eastern portions of 
the country), Southern Nepal, Bangladesh and Sri 
Lanka.  But the overall status of this species is not 
well known.  This species is included in Schedule I, 
Part 1 of the Indian Wildlife (Protection) Act 1972 
and Appendix I of CITES (The Convention on 
International Trade in Endangered Species of Wild 
Fauna and Flora).

There is virtually no information available on 
population levels of any species of Asian pangolin. 
There is lack of research on population densities and 
on local, national and global populations.  In India, 
the overall status of this species is not well known.  
The Indian pangolin is primarily threatened by 
hunting and poaching, for both its meat and scales 
at the local, subsistence level, but increasingly for 
illegal international trade.

To understand the status and threats of this species, 
the author is undertaking a yearlong project to do a 
survey and to promote species conservation 
awareness programmes.  The objectives of the 
projects are: conducting a random survey to 
understand species distribution and map them; 
Understanding the ongoing threats such as poaching 
for trade or consumption or ethnic use through the 
survey in nine (9) Western Ghats districts of Tamil 
Nadu; Based on the survey results a database will 
be developed and it will be shared with Forest 
Department and other conservation agencies to 
promote species conservation and conservation 
awareness education materials will be developed 
and distributed these outreach materials (booklet, 
brochure, poster, stickers and placards) to local 
communities and the forest department staff in 
order to create awareness on the benefits of 
Pangolin Conservation and encourage local 
communities involve in species conservation.
The methodology includes survey, analysis of survey 
and awareness programmes.  For the survey 
detailed questionnaire will be developed and random 
survey will be conducted in selected areas of 9 

Western Ghats districts of Tamil Nadu.  Mostly 
interviews will be conducted in villages in or around 
forest areas and villages will be selected with the 
help of coordinating institutions.  The awareness 
programmes will be carried out by Zoo Outreach 
Organisation and its Education Network ZEN 
members during World Environment Day.  Twenty 
such awareness programmes will be planned.  The 
materials will be supplied to other non-
governmental organisations, forest departments, 
education institutions and volunteers belongs to the 
WG region and encourage them to conduct Pangolin 
conservation awareness programmes.

To achieve this the following institutions will be 
coordinated throughout the project period, viz., 
Ayya Nadar Janaki Ammal College, Sivakasi; 
Paramakalyani College, Alwarkurichi; St. Xavier’s 
College, Palayamkottai; Vanam Trust, Theni; WAR, 
Rajapalayam; Govt. Arts College, Ooty Kongunadu 
Arts College, Coimbatore and SEWA, Erode.
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Indian Pangolin (Manis crassicaudata). Photo: Rajesh 
Kumar Mohapatra
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Volunteering for awareness on Pangolin conservation in Madi, 
Sankhuwasabha District, Eastern Nepal
Sanjan Thapa*

Fund is a limitation for the conservation of certain 
wildlife like pangolin in spite of overarching threats 
to it.  The species is one of the most trafficked 
mammals in the world including Nepal.  Affiliated 
with Small Mammals Conservation and Research 
Foundation, the author has been involved with 
mammal research and conservation besides bats 
research and conservation.                

During author’s volunteering initiative “Living with 
villagers for bat conservation” at Madi, Madi-
Rambeni Village Development Committee (V.D.C.), 
Sankhuwasabha District in between the August, 
2012-June, 2013, an extent self funded volunteering 
project for pangolin conservation was undertaken. 
                              
Survey on burrow distribution
Distribution pattern of pangolin burrows were 
randomly surveyed within two kilometers along five 
streams flowing east-west in the hills with western 
slope and within elevation ranging approximately. 
1100-1300m a.s.l. During the study eight fresh 
burrows and 22 old burrows were traced out. 

Trade
Local people’s perception about Pangolin, its trade 
and conservation was collected deploying 
questionnaire survey.  Twenty questionnaire samples  
were taken and the data was analysed.  
Respondents revealed that most of the people can 
identify the animal.  They also know well about its 
habitat and habit.  They say pangolin lives in 
burrows and are nocturnal.  They have occasionally 
seen the animal during night and rarely in daylight 
(especially during monsoon).  Local people were 
reluctant to provide the authentic information on 
pangolin killing and trade.  As, the author was then 
positioned as Biology and Chemistry teacher at Madi 
Higher Secondary School, schoolchildren helped as 
mediators and villagers were finally convinced and  
started to provide information.  A few witnessed an 
encounter with a pangolin and they said that the 
animal rolled up immediately when encountered.  
Generally, the rolled up animal are caught with an 
intension to kill it for meat and scales which fetch 
high price in illegal wildlife trade.  The rolled up 
animal is put in boiling water, not only to kill it but 
to separate their scales easily.  Unsurprisingly, 
12.3% respondents have said they tasted pangolin 

*Small Mammals Conservation and Research Foundation, 
Kathmandu, Nepal. Email: sanjan@smcrf.org; 
thapasanjan@gmail.com

Fresh burrow at Dhunge, Madi-Rambeni ward # 2  

Close-up of the fresh burrow at Dhunge

Chinese Pangolin (Manis pentadactyla) at Ghaderi. 
Photo: Madan Dahal
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bush meat. In evidence to the taste, most of them 
expressed the meat odours like soil. 
Despite, 16% of the respondents are aware of legal 
status of the species, they anonymously disclosed 
pangolin trade exists in the area.  About 20% of the 
respondents speculated the decreasing trend of 
species’ population.  Overall, 7.5% reported 
poachers catch the animal using traps. According to 
them, there are buyers at local level who visit 
households of villagers to collect the scales and 
dead animals.  These buyers also visit local markets 
(hatt) and disguise as vendors showing pangolin 
scales with them, which is an idea or way to make 
contact with villagers and poachers to get scales and 
even dead animals.  There is a chain of network 
from these buyers to traders in District and country 
borders to China.  From the informal talks regarding 
trade of pangolins with 37 villagers (including 
students), the route of pangolin trade from Madi was  
speculated, as follows;

Overall 90% of the respondents had no idea about 
medicinal value of pangolin scales but they wear 
utter ring made from pangolin scale in a belief that 
it protects from danger. The households were 
searched for pangolin scales. However the local 
people sell the scales as soon as possible they get it, 
the author was lucky enough to find one pangolin 
skin and a tail with scale. Besides Mr. Tanka Dahal 
provided a photograph of a dead pangolin, killed by 
villagers on 26 March 2012 at Nayadhara, Madi-
Rambeni ward # 2. 

Conservation awareness
Pangolin conservation awareness programmes were 
conducted throughout Madi-Rambeni V.D.C. ward 
no. 1, 2, 3, 5, 8, 9; Madi-Mulkharkha; Manglabare 
Chauki (in Tinjure-Milke-Jaljala area) and Umling 
V.D.C which are as follows; 

a. Poster dissemination
Altogether 50 posters were disseminated to 
schoolchildren of Madi Higher Secondary School and 
Narayan Secondary School.  Some posters were also 
distributed to head teachers of 35 schools under 
Madi H.S.S. Resource center during a meeting at the 
resource center.  Some of them were put up and 
displayed at houses, school buildings and shops.  
These posters were provided by Himalayan Nature.

Pangolin skin with scales

A pangolin killed at Nayadhara, Madi. Photo: Tanka 
Dahal)

Madi           Chainpur          Tumlingtar               Khandbari

Kimathanka (Nepal-China border)        Chepuwa       Hattia
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b. Leaflets and greeting cards distribution
About 200 leaflets with detailed description on facts 
about species and its conservation issues as well as 
100 greeting cards with photograph of Chinese 
Pangolin and its conservation status were 

disseminated to schoolchildren and teachers. 
Leaflets were also put up and displayed at houses, 
school buildings and shops.  The leaflets and 
greeting cards were provided by SMCRF.

The author stayed for 11 months in the area but 
was unfortunate to encounter any live pangolin. 
However, Mr. Madan Dahal shared a photograph of a 
pangolin which was taken at Ghaderi, Madi-Rambeni 
ward # 2 during June, 2013. 
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SMALL MAMMAL NETWORKS

Chiroptera Conservation and Information
Network of South Asia (CCINSA)

CCINSA is a network of South Asian Chiroptera
specialists, educators and enthusiasts. The
network aims to enhance communication,
cooperation and collaboration among
chiroptera specialists of this region and thereby
create a chiroptera conservation “community”
for better biodiversity conservation.

Chair: Sripathi Kandula
Convenor and Administrator: Sally Walker
Red List and Technical Advisor: Sanjay Molur

Rodentia, Insectivora, and Scandentia
Conservation & Information Network of
South Asia (RISCINSA)

RISCINSA network of South Asia was
suggested by interested biodiversity
conservation specialists and the purpose of this
network, then is to link together rodent field
researchers and their field knowledge
throughout South Asia (Afghanistan,
Bangladesh, Bhutan, India, Nepal, Maldives,
Pakistan and Sri Lanka) so the pooling of 
information can lead to conservation action.

Scientific Chair: Sujit Chakraborty
Convenor and Administrator: Sally Walker
Red List and Technical Advisor: Sanjay Molur

SMALL MAMMAL NETWORKS
2015 Donors and Partners

Chester Zoo, North of England Zoological 
Society Chester Zoo Conservation Fund has 
been supporting ZOO/CCINSA office, BAT NET 
newsletter and field techniquest training for the 
last decade.  www.chesterzoo.org

IUCN SSC Bat Specialist Group
CCINSA represents the IUCN SSC Bat 
Specialist Group in South Asia. BSG 
utilises  the CCINSA Network to 
locate specialists in different 
subject areas, to organise training 
as well as conservation 
assessment workshops and other 
activities to assist the CSG in 
their mission. Contact : Chair 
Paul Racey: 
p.racey@abdn.ac.uk

See Website:  www.iucnbsg.org/

Small Mammal Mail
SMM is a web-based bi-annual Newsletter celebrating the most useful yet most 
neglected Mammals for both CCINSA & RISCINSA -- Chiroptera, Rodent, 
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Editor: Sally Walker; Technical Advisors: Sanjay Molur, B.A. Daniel, R. Marimuthu; 
and Publication Assistants: Latha Ravikumar and Radhika Suresh.

CCINSA and RISCINSA are an activity of Zoo Outreach Organization (ZOO) and 
Wildlife Information Liaison Development (WILD) in association with CBSG, South 
Asia and RSG, South Asia.

Note: ZOO’s PRINT Magazine, Journal of Threatened Taxa, Newsletters and a 
variety of reports can be found on our websites: www.zooreach.org and 
www.zoosprint.org.

Small Mammal Mail, C/o Zoo Outreach Organization
96 Kumudham Nagar, Villankurichi Road, Coimbatore 641035 TN INDIA
Phone: 91 422 2665298, 2665450; Fax 2665472; Email: zooreach@zooreach.org
Websites: www.zooreach.org, www.threatenedtaxa.org, www.zoosprint.org; 
www.pterocount.org; www.southasiantaxa.org., www.southasianprimatenetwork.org
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