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Celebrate Biodiversity !

and the

Photo courtesy of David Liebman, Lubee Bat Conservancy

Biodiversity itself is a celebration of the diversity among life forms. Volant and
Non-Volant mammals are the most speciose taxa of all mammals with
approximately 123 bat and 185 rodent, insectivore & scandens taxa occurring in
South Asia.

Platacanthomys
lasiurus

Pteropus hypomelanus.

by Sanjay Molur

WAZA is an official partner of UN Decade of Biodiversity and
the Year of the Bat.
ZOO and SAZARC are Associate and
Affiliate Members (respectively) of WAZA. We will cooperate &
collaborate with WAZA’s campaigns on Bats and the Decade.
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Editorial : We MUST end our National Disgrace in India in UN Decade of
Biodiversity and Year of the Bat, … this year, sooner rather than later
Fruit Bats have been listed as Vermin on Schedule V of the
Wildlife Protection Act since its inception in 1972. Rodents
also are cited as Vermin on Schedule V, “all rats and mice”.
Bat and rodent researchers and conservationists have been
lobbying for their removal from Schedule V with research
evidence that
i. Fruit bats do more good than harm by agricultural crops in the long term;
ii. Rodents (mice and rats) also have a bad name yet only
18 of the 128 rodent spp. occurring in India have been
classified as pests by the government;
iii.Both bats and rodents are pollinators and seed dispersers
so new plants come up as a result of their existence;
iv.Insectivorous bats and rodent consume large quantities
of insects, doing huge service for farmers;
v. Some bats and rodents are threatened with extinction;
An aggressive campaign has been waged against
misinformation and superstition over the last 2-3 decades
by individuals and institutions who understand the
important role of fruit bats and also rodents in nature.
The Ministry of Agriculture, the Department of Environment
and Forests and later Ministry of Environment and Forests
have been addressed on multiple occasions to remove all
Fruit Bats and most rodents from Schedule V, the Vermin
category of the Wildlife Protection Act. So far, only two
bats, assessed as threatened, have been placed in a
protection category.
Dr. G. Marimuthu, Professor & Head, Department of Animal
Behaviour & Physiology, Center for Excellence in Genomic
Sciences, School of Biological Sciences, Madurai Kamaraj
University, Madurai, a bat researcher throughout his
academic career has been the primary energy behind the
campaign. The Chiroptera Conservation and Information
Network of South Asia CCINSA inducted him as Chairman of
CCINSA where he continued his lobbying with help of Dr.
Paul Racey, Co-Chair of the IUCN SSC Bat Specialist Group
and CCINSA.
As mentioned above, a couple of fruit bats had been
declared threatened by IUCN and listed in the IUCN Red
List, and delisted from the Act but leaving over a dozen still
classified in Schedule V, Vermin. Section 2-"Vermin" means
any wild animal specified in Schedule V. Section: 62Declaration of certain wild animals to be vermin-The Central
Government may, by notification, declare any wild animal
other than those specified in Schedhle 1 and part II of
Schedule II to be vermin for any area and for such period as
may be specified therein and so long as such notification is
in force, such wild animal shall be deemed to have been
included in Schedule V. WILD LIFE (PROTECTION) ACT, 1972
SCHEDULE V (Sections 2, 8, 61 and 62)
1. Common crow
2
{2. •••]
3. Fruit bats
2
[4. ••*]
5. Mice
6. Rats
3
(7. •••]
1
Inserted vide Noti. No. 1-4/95, dt. 5-12-2001 & corrected
vide corrigendum Noti. No. 1-95/WL-l, dt. 19-2-2002.
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2

Vide Notification No. FJ 11012/31/76 FRY(WL) dated 5th
October 1997
3
Vide Notifcation No F1-28/78 FRY(WL), dated 9th
September, 1980
The primary reason fruit bats were listed as vermin in the
first instant is that farmers complained that they were
destroying crops. Chiroptera specialists from different
countries throughout the world, who had studied fruit bats
have proven that the amount of salable fruit taken was not
significant. A government officer from the Ministry of
Environment and Forests informed CCINSA several years
ago that government would pay more attention if hard
evidence in the form of research carried out in India was
produced proving the same in India.
Exactly one year ago, July 2010, Dr. Paul Racey and Dr. G.
Marimuthu, speaking on behalf of the IUCN SSC Bat
Specialist Group of which Dr. Racey is Chair and Dr.
Marimuthu is a long term member, wrote a letter to the
Joint Secretary, Ministry of Environment and Forests, again
calling attention to the fact of ecologically useful animals
being classified as vermin and a succinct summing up of
research, funded by Government of India itself, proving that
ten of the 13 species of fruit bats so listed live in forests and
feed on wild fruits without even visiting commercial fruit
orchards. Moreover fruit bats disperse the seeds of wild
fruit aiding in regeneration of forests. Of the three species
that visit commercial orchards, it has been shown that they
prefer non-commercial varieties of fruit and can be lured
away from commercial fruits if farmers plant “trap crops”;
they also pollinate and disburse seeds of commercially
important plants. These facts are backed up by published
articles that are listed along with abstracts below.
Thus far, the government is unresponsive. In fact,
government drafted amendments to the Wildlife Act recently
which have not yet been incorporated, but these did not
mention the Schedules at all so no progress on this issue
has been made. A good opportunity missed, so far.
A similar conundrum is the case with rodents. In 1994 the
National Institute of Rodent Control conducted a study of
crop depredation and rodents and found that out of the 128
rodent species which occur in India, only 18 are pests (B.D.
Rana, A.P. Jain and R.S. Tripathi 1994). In the Decade of
Biodiversity, it is a travesty to ignore this anomaly,
particularly since many rodents also serve as pollinators and
seed disbursers.
Reprinted on the following page is the letter sent to the
Ministry one year ago. It is reproduced here on exactly one
year later to remind our readers that more people from our
small mammal group need to approach government to help
address this unfortunate situation. Editor.

"The failure of the Indian government to
respond to evidence absolving most fruit bat
species from eating commercial fruit, and
continuing to designate them all as vermin,
will result in them following the tiger
ineluctably into Extinction.” Paul Racey,
Co-Chair, Bat Specialist Group, SSC IUCN
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Surely, THIS year, Year of the Bat 2011-2012 and Decade of Biodiversity
2011-2020, the Indian Ministry of Environment will remove bats and
rodents from the Vermin category of the Indian Wildlife Protection Act ...
!

!

!

Species Survival Commission
The Innovation Centre
University of Bath
Carpenter House, First Floor
Broad Quay, Bath, BA1 1UD
United Kingdom

Tel: ++44 (1225) 388 501
simon.stuart@iucn.org
www.iucn.org/species
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  July	
  05,	
  2010

Mr	
  Hem	
  Pande, Joint	
  Secretary,
Ministry	
  of	
  Environment	
  and	
  Forests,
Government	
  of	
  India,	
  Paryavaran	
  Bhavan,
CGO	
  Complex,	
  New	
  Delhi	
  -‐110003,	
  India
Subject: Request to remove the designation of “vermin” from fruit bats
Dear	
  Mr	
  Pande	
  	
  
With	
  a	
  single	
  excepMon,	
  all	
  13	
  species	
  of	
  fruit	
  bats	
  living	
  in	
  India,	
  are	
  classiﬁed	
  in	
  the	
  Wildlife	
  (ProtecMon)	
  Act	
  as	
  
“vermin”.	
  	
  However,	
  research	
  funded	
  by	
  the	
  Government	
  of	
  India	
  has	
  revealed	
  that	
  ten	
  of	
  these	
  species	
  are	
  
forest	
  dwellers,	
  feeding	
  on	
  wild	
  fruits,	
  dispersing	
  their	
  seed	
  widely	
  and	
  thus	
  making	
  a	
  signiﬁcant	
  contribuMon	
  to	
  
forest	
  regeneraMon.	
  They	
  do	
  not	
  visit	
  commercial	
  fruit	
  orchards.	
  
The	
  research	
  has	
  also	
  shown	
  that	
  only	
  three	
  species	
  of	
  fruit	
  bats	
  do	
  so,	
  but	
  that	
  they	
  actually	
  prefer	
  non-‐
commercial	
  fruit!	
  These	
  species	
  are	
  Pteropus	
  giganteus,	
  Rouse0us	
  leschenaul4i	
  and	
  Cynopterus	
  sphinx	
  and	
  they	
  
can	
  be	
  aYracted	
  away	
  from	
  commercial	
  fruits	
  by	
  planMng	
  trap	
  crops	
  (a	
  paper	
  published	
  during	
  the	
  year	
  2006	
  in	
  
Acta	
  Chiropterologica	
  is	
  enclosed).	
  Moreover,	
  they	
  pollinate	
  and	
  disperse	
  the	
  seeds	
  of	
  commercially	
  important	
  
plants	
  such	
  as	
  peYai,	
  mahua	
  and	
  kapok.
We	
  have	
  reviewed	
  the	
  evidence	
  upon	
  which	
  our	
  statements	
  are	
  based	
  in	
  a	
  paper	
  (enclosed)	
  published	
  last	
  year	
  
in	
  the	
  internaMonal	
  conservaMon	
  journal	
  Oryx.
India	
  is	
  the	
  only	
  country	
  in	
  the	
  world	
  which	
  conMnues	
  to	
  refer	
  to	
  its	
  fruit	
  bats	
  as	
  vermin.	
  The	
  Year	
  of	
  Biodiversity	
  
is	
  an	
  appropriate	
  Mme	
  for	
  the	
  Government	
  of	
  India	
  to	
  consider	
  removing	
  the	
  designaMon	
  of	
  “vermin”	
  from	
  fruit	
  
bats	
  in	
  general,	
  allowing	
  the	
  possibility	
  of	
  a	
  derogaMon	
  for	
  fruit	
  farmers	
  experiencing	
  the	
  occasional	
  instance	
  of	
  
serious	
  damage	
  to	
  their	
  commercial	
  fruit.
We	
  look	
  forward	
  to	
  your	
  reply	
  and	
  Mmely	
  acMon
Yours	
  sincerely

Prof	
  G.	
  Marimuthu,	
  Head	
  &	
  Chairperson,	
  Department	
  of	
  Animal	
  Behaviour	
  &	
  Physiology,	
  School	
  of	
  Biological	
  
Sciences,	
  Madurai	
  Kamaraj	
  University,	
  Madurai	
  625	
  021,	
  Tamil	
  Nadu,	
  India.	
  	
  mailbox_gm@rediﬀmail.com

Prof	
  P.	
  A.	
  Racey,	
  Co-‐Chair,	
  Bat	
  Specialist	
  Group,	
  IUCN	
  Species	
  Survival	
  Commission;	
  Vice-‐Chairman,	
  Fauna	
  &	
  
Flora	
  InternaMonal;School	
  of	
  Biological	
  Sciences,	
  University	
  of	
  Aberdeen,	
  Tillydrone	
  Avenue,	
  Aberdeen	
  AB24	
  
2TZ,	
  U.K.	
  	
  p.racey@abdn.ac.uk
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Do fruit bats deserve to be listed as vermin
in the Indian Wildlife (Protection) &
Amended Acts? A critical review
Abstract
Of the 13 species of fruit bats occurring in India, the Indian
flying fox Pteropus giganteus, the dog-faced fruit bat
Rousettus leschenaultii and the greater short-nosed fruit bat
Cynopterus sphinx are distributed throughout the country.
They usually live in trees (P. giganteus), temples and caves
(R. leschenaultii) and foliage (C. sphinx) and feed on fruits
such as fig Ficus spp., Singapore cherry Muntingia calabura,
Indian almond Terminalia catappa, mango Mangifera indica,
guava Psidium guajava as well as leaves, nectar and pollen.
The other 10 species live at sea level and at altitudes of .
2,000 m and their distribution and foraging
activities may be restricted mainly to forests. Two of them,
the Nicobar flying fox Pteropus faunulus and Salim Ali’s fruit
bat Latidens salimalii are endemic. Although details of their
foraging activity are poorly known, there is no evidence that
they visit commercial fruit orchards. They feed on wild fruits
and disperse seeds widely, contributing to forest
regeneration. Although P. giganteus, R. leschenaultii and C.
sphinx feed on commercial fruits, their role in pollination
and seed dispersal of economically important plants such as
kapok Ceiba pentandra, mahua Bassia latifolia and petai
Parkia spp. is important. Sacrificial crops such as M.
calabura can be used at orchards to reduce the damage
bats cause to commercial fruit. Because the ecological
services provided by bats are not appreciated by the public
and conservation planners, all fruit bat species with one
exception are still categorized as vermin and included as
such in Schedule V of the Indian Wildlife (Protection) Act,
1972 and amended Acts. It is now appropriate for the
Government of India to revisit this issue and remove these
pollinators and seed dispersers from the list of vermin in the
Wildlife (Protection) Act.
Natarajan Singaravelan, Ganapathy Marimuthu and Paul A.
Racey. 2009 Fauna & Flora International, Oryx, 43(4), 608–
613

Muntingia calabura — an attractive food
plant of Cynopterus sphinx — deserves
planting to lessen orchard damage

Cynopterus sphinx
Abstract
Of the 14 species of pteropodid bats that are found in India,
Cynopterus sphinx receives most of the blame for causing
damage to commercial fruit crops. We observed the number
of visits made by C. sphinx to four species of commercial
fruits in orchards (Mangifera indica, Achras sapota, Psidium
guajava and Vitis vinifera), and four species of wild/noncommercial fruits (Muntingia calabura, Ficus bengalensis, F.
religiosa and Bassia latifolia) in suburban areas. The total
number of bat visits to M. calabura was significantly greater
than to all other fruit species. The range of percentages of
total nightly bat visits was from as low as 5% (V. vinifera)
to 47% (F. religiosa), in comparison to the total nightly
visits made to M. calabura. In addition, the number of mistnetted individuals of C. sphinx per hour near M. calabura
was also significantly higher than near other fruit species.
We suggest that if M. calabura is grown in and around
orchards, damage caused by C. sphinx to commercial fruit
crops may be decreased and therefore would serve as a
non-destructive method for managing removal of
commercial fruits by bats.
Natarajan Singaravelen and Ganapathy Marimuthu
Acta Chiropterologica, 8(1): 239–245, 2006
PL ISSN 1508-1109 © Museum and Institute of Zoology
PAS.

Econycteris spelaea - Long tounged dawn fruit bat
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MORE ON YEAR OF THE BAT
2011-2012

2011 Year of the Bat - Press release from UN CMS and EUROBATS
The United Nations Convention on Migratory Species (CMS) and the Agreement on the
Conservation of Populations of European Bats (EUROBATS) have joined together to celebrate the
Year of the Bat. Bats may be mysterious and misunderstood, but the earth's only flying mammals
are essential to our global environment. Discover how bats contribute to our rich biodiversity and
well-being, through pollination, seed dispersal, insect control and other eco-services in rainforests,
woodlands, wetlands, grasslands, deserts and cities. For further information, please visit
www.yearofthebat.org. WAZA World Association of Zoos and Aquariums of which ZOO and
SAZARC are members is an official partner of Year of the Bat. See the press release below
on the launch of this species and awareness-raising campaign.
‘Year of the Bat’ gives wings to world’s only flying mammals, Prague (Czech Republic),
22/09/2010
They save the farming industry millions of dollars each year, help sustain the world’s forests and, in
some countries, are a major tourist attraction. Bats – described as ‘one of the planet’s most
misunderstood and persecuted mammals’ – are now flying out of the night and into the spotlight
for a two-year-long celebration. The UNEP-backed ‘Year of the Bat’ will promote conservation,
research and education on the world’s only flying mammals. There will be a special focus on the
ecological benefits that bats provide, such as pest control and seed dispersal. The joint campaign,
led by the UN’s Convention on the Conservation of Migratory Species of Wild Animals (CMS) and
the Agreement on the Conservation of Populations of European Bats (EUROBATS), will draw
attention to the world’s 1100 bat species – around half of which are currently at risk.
“Compared to animals like tigers and elephants, bats receive little positive attention,” said
Andreas Streit, Executive Secretary of EUROBATS. “But they are fascinating mammals and play
an indispensable role in maintaining our environment.” From insect-eating bats that provide
important pest control throughout the world to seed-dispersing bats in the tropics that help sustain
rainforests, bats deliver vital ecosystem services across a wide range of environments. Bat populations in large urban areas can consume up to 30,000 pounds of insects in a single night. Besides
the Arctic, Antarctic and a few isolated oceanic regions, bats are found everywhere on Earth.
Having inhabited the planet for the last 50 million years, bats today make up nearly a quarter of
the global mammal population. More than 1,100 bat species are now documented but bat species
are still being discovered in places as varied as Madagascar, the United Kingdom, the Philippines,
the Democratic Republic of the Congo and the Comoros islands.
The Year of the Bat in 2011-12 will coincide with the United Nations’ International Year of
Forests and the UN Decade on Biodiversity. Bat species disperse seeds and aid pollination in
temperate and tropical forests, helping to regenerate and sustain almost a third of the Earth’s land
area. Sustainable forestry management is essential for maintaining healthy bat populations as well
as balanced ecosystems in forests and woodland areas.
Bat populations have declined alarmingly in recent decades. Despite intensified conservation
efforts, over half of all bats species are now classified by the International Union for Conservation
as threatened or near threatened. Habitat loss and destruction, human disturbance at hibernation
sites, increasing urbanisation and epidemics such as White-nose Syndrome – which has killed
more than half a million bats in the United States since 2006 – are putting bats increasingly in
danger.
Bat species throughout the world need continued protection. Most people are unaware that bats
provide invaluable services to the environment. Fruit agriculture, central to tropical economies,
depends to a large extent on the ecological contributions of fruit bats. An estimated 134 plants
that yield products used by humans are partially or entirely reliant on bats for seed dispersal or
pollination.
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New research announced has shown that bat species
in Europe are the only species to have met the United
Nations’ 2010 targets for achieving a significant
reduction in the rate of ecosystem and species loss.
Yet this success does not eliminate the need for bat
conservation and awareness-raising there. Many
governments and organisations have indicated their
enthusiasm to participate in the Year of the Bat,
including the World Association of Zoos and
Aquariums (WAZA) agreeing to be a partner for the
campaign.
Environmental experts increasingly regard bats as
indicators of biodiversity and healthy ecosystems.
With biodiversity as an integral part of the campaign,
the Year of the Bat will encourage people across the
world to get involved in bat conservation efforts, so
that these fascinating “masters of the night sky” can
continue to delight us and perform their invaluable
services to the global environment.
For more information, please contact:
Andreas Streit, Executive Secretary, UNEP/
EUROBATS, or e-mail astreit@eurobats.org
Bryan Coll, UNEP/Nairobi, e-mail Bryan Coll
bryan.coll@unep.org or Sally Walker or Sanjay Molur
at zooreach@zooreach.org

Welcome to BCIdeas! of

Get inspired!
Looking for ideas to celebrate Year of the Bat in your
community? Follow in thee footsteps of our inventive
partner organizations and find inspiration for your
own event or activity!
BAT BIKING -- Into sports?! Why not organize a
sporting event, like a “Bike for Bats” or a “Midnight
Bat Run” right around the time bats fly? The Monfort
Bat Camp in the Philippines successfully organized
such a Midnight Bat Run in January showing that
athletic events are always great way to have a batty
time while contributing to an important cause.
BAT WALKING -- If you live near a landscape where
bat colonies are frequently spied in the twilight skies,
a local Evening Bat Walk is educative and fun. Expert
bat conservationist advice and the right location may
mean you have the makings for an exotic Eco-Bat
Tour.

7

BAT BAKING -- You can also organize a bat shaped
cookie baking session or bake sale at your
kindergarten or school! Or try a fun hour of finger
painting with a bat-tastic theme.
BAT FAMILY -- Family or group activities such as
planting trees to benefit both bats and forests, is a
good opportunity to spend the day in a stimulating
environment of informal learning. Or ask your local
hardware store and or bat group, to sponsor a family
bat box-building day at a nearby zoo or public park.
BAT NEWS -- And don’t forget to notify your local
media. Television, radio or newspaper coverage can
raise interest in your Year of the Bat event, while
increasing public awareness in your community for
bat conservation.
BAT CAMERA COMPETITION -- Year of the Bat
Photo Contest! It's time for the Year of the Bat photo
competition! Go on the hunt for bat pictures this
summer and get the chance to have your photo
published on the new Year of the Bat Poster!
This is an opportunity for non-professional photographers from all over the world to reach a global
audience and to help raise awareness on the Year of
the Bat. We kindly request that bats are not
disturbed while on the look-out for your picture.
So get ready and submit the bat-tastic pictures!
For terms and conditions, see on BCI website
www.batcon.org/
© Merlin D. Tuttle, Bat Conservation International
BAT WOODS
International Year of Forests 2011
Did you know that 2011 is also the International Year
of Forests (www.un.org/en/events/iyof2011/. During
this United Nations Decade on Biodiversity (2011 –
2020), forests are being celebrated in 2011 in an
effort to encourage actions to manage the world’s
forests sustainably. The main theme for the
celebrations is “Forests and People” and the links
between Year of the Bat and International Year of the
Forests are plentiful.
Forests are home to 300 million people around the
world and over 1.6 billion people earn their livelihood
from forests. Forests cover 31% of total global land
area and store more than 1 trillion tons of carbon,
while trade in forest products is estimated at over
$327 billion. From the microorganisms, dead wood
and moss on the forest bed to the many birds and
mammals in the canopy, the protection of forests
ensure that biodiversity is maintained.
And forests are also key habitats and foraging areas
for bats that play a key part in keeping our forests
healthy through their essential eco-services including
seed dispersal, insect control and pollination. Bats
function as seed dispersers and pollinators, ensure
new plant life and thus maintain a high level of plant
biodiversity. Essentially they can be thought of as
“gardeners” of our forests! Besides this, their
appetite for critters means they are excellent pest
controllers and thereby again positively contributing
to a healthy forest.
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Year of the Bat encourages partner
organizations, communities, schools and local
governments to combine “Year of the Bat” and
“International Year of Forests” activities
whenever possible.
Join up with other organizations celebrating forests –
show your support for bat conservation and
sustainable forests by organizing a bat/forest themed
event.
Year of the Bat regional initiatives and events
Year of the Bat regional initiatives are likely to
include a vampire bats/rabies educational outreach
campaign in South America, an eco-bat box initiative
in Europe and story-telling sessions in Australia.
In Asia, upcoming Year of the Bat activities include
several springtime “Bat Nanny” workshops in Taiwan
and a unique animal protection celebration on
Mother’s Day, May 8, at the local zoo. The event,
which last year attracted 10,000 participants, is coorganized by Bat Conservation Society of Taipei
(BCST) and the Animal Protection Society of Taiwan.
What will India do. Send you ideas so we can report
and share with others.

Bats LIVE
United States Forest Service BatsLIVE coming soon
Some educational outreach for Year of the Bat will be
implemented through a collaborative distance
learning adventure, spearheaded by the United
States Forest Service. The BatsLIVE website will
include teaching resources available in English and
Spanish, electronic field trips, webcasts and a bat
web cam. All BatsLIVE teaching aids and information
on bat conservation will be available free of charge to
students, teachers etc. anywhere in the world.
The US Forest Service is at the forefront of using
technology to deliver conservation education to both
children and adults. Along with educational provider
Prince William Network and a core bat conservation
team including Year of the Bat, Bat Conservation
International and the Lubee Bat Conservancy, the US
Forest Service is laying the foundation for an amazing
BatsLIVE launch later this year. Building on the
success of distance learning adventures BatsLIVE is
a dynamic collaborative effort that will bring bat
conservation and education for the first time to
hundreds of thousands of children and adults.
The BatsLIVE website will be online early 2012. Visit
the official Year of the Bat website, on Facebook or email us at info@yearofthebat.org.

What ZOO & ZEN can do 4 YOB & You
Zoo Outreach Organisation and ZEN (ZOO’s Educator Network) will prepare educational
material on Year of the Bat. Printed material will be available to India and electronic to
other countries. We have bat scientists, field biologists, educators in every country of this
region. We need for you to start preparation early so you can deliver our materials to your
public in a dynamic manner. Using world wide resources we will prepare our usual packets
which enable educators to lead children of all ages in a variety of “bactivities” which help
them to remember the facts and figures of bat life. We will prepare you to teach them the
importance of bats as consumers of harmful insects, as pollinators to help our crops grow,
and as a necessary and useful component of biodiversity. In our materials we will try and
cover all the year’s many themes which apply to bats ...e.g.

Year of the Bat (2011-12)
International Year of Forests 2011
United Nations Decade on Biodiversity and
Indian Wildlife Week (October 1-7, 2011)
In addition to packets, we will try for an outstanding poster, and a range of special items
(possibly caps, t-shirts, pins, etc.) that you can use as prizes for your various
competitions. We will include a drama kit with lots of bat masks so participants can
organise bat dramas in their neighbourhood before taking people on a tour of a bat tree.
We will include a lesson bats in bat trees, etc. so any educator can teach their audience.
We will write to our “regular” educators and put this announcement in ZOOS’ PRINT but
our Bat Network can get a head start by writing and conveying their desire to conduct bat
education programmes during Wildlife Week. You know what to do ... write to us at
zooreach@zooreach.org and sign up so when we have our materials ready, we can contact
you. Happy Bat Year to us all. Sally, Sanjay and the ZOO Crew and CCINSA.
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Small Mammal Field Techniques Training
In honour of Year of the Bat, Decade on Biodiversity and
International Year of Forests
For a variety of reasons, the Small Mammal Network was not able to conduct its Annual Field
Techniques Training in 2010. This year, we will be conducting field techniques training with some
additional themes and objectives.
The training will take place 16-20 November 2011 at College of Forestry, Kerala Agricultural University,
Thrissur. A group of College of Forestry, Kerala Agricultural University students will be involved in the
training along with experienced small mammal field researchers. The training has been organised by
ZOO and WILD and in collaboration with the College of Forestry, Kerala Agricultural University on behalf
of CCINSA and RISCINSA
Trainers will be (for bats) Dr. Paul Racey, Chair of the Bat Specialist Group and (for rodents, etc.) Dr.
Mike Jordan, Sr. Conservation Advisor, National Zoo of South Africa and (for both) Sanjay Molur,
Executive Director, Zoo Outreach Organisation who recently acquired his Ph.D. studying bats and
rodents. Sponsors of the workshop are Chester Zoo, Knowsley Safari Park and Columbus Zoo.
Workshop topics
• practical field techniques for use in ecological studies
• mammal pollinators
• animal handling and welfare
• field and lab techniques for scientific studies
• techniques for survey in degraded environments
• Teaching tips for public awareness
Workshop conditions
• ZOO will support your stay inclusive of registration, accommodation, meals and workshop
handouts. It is not possible to support travel or expenses incurred during travel.
• Participants must arrive at the Venue on 15 November and stay throughout the workshop
• Participants will adhere to good field practice as per the workshop direction and the legislation
of the country
Application
If you are interested in attending the training and agree to accept our conditions please send us an
email and we will send you an application form. After selection, we will inform you if you have been
selected.
Sripathi Kandula, Scientific Chair, CCINSA & Professor, Madurai Kamaraj University
Sally Walker, Founder Trustee/ Director, ZOO, Convener & Administrative Chair, CCINSA & RISCINSA
Sanjay Molur, Executive Director, ZOO, WILD, Chair, RSG South Asia
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2011-2012

Year of the Bat
Message on Year of
the Bat Celebration:
Statement by Dr.
Merlin Tuttle,

Dr. Merlin Tuttle, Founder of
Bat Conservation International has been named
the Honorary Ambassador
for 2011-2012. Dr. Tuttle is
the Founder of BCI Bat
Conservation International
and until last year the
Director. He has officially
retired but is certainly not
inactive.
Bat Conservation International has become a
2011-2012 International
Year of the Bat lead
partner and has extended
an invitation to batters all to
participate in the global
celebration.
BCI invites your organization
to become a Year of the Bat
Partner. You could, for
instance, work with zoos,
nature centers and other
conservation organizations,
agencies and community
groups in your area to
develop and promote a Year
of the Bat Day, Weekend,
Week – or even a Year of the
Bat Month!
See www.batcon.org
about becoming a partner
and make your own YOB
celebration. BCI is ready to
help anyone who wishes to
organize their own Year of
the Bat event.

ZOO - Zoo Outreach
Organisation, WILD Wildlife Information
Liaison Development,
and their educator
network ZEN invites you:
CCINSA members and other
batters and educators to
celebrate Year of the Bat in
South Asia during the time
of Indian Wildlife Week, 1-7
October 2011. Not all South
Asian countries have a
national wildlife week but
October is a good time as
any to celebrate. Thanks to
donors Chester Zoo,
Columbus Zoo, CBSG we will
be developing new materials
for Year of the Bat and also
for the theme of mammal
pollinators, such as bats,
rodents, etc.
Contact us if you are
interested to conduct a
programme with our
matierials. Send email of
interest to this address:
zooreach@zooreach.org.

Hon. Ambassador
for 2011-2012 YOB
I’m delighted to serve as
Honorary Ambassador for
the 2011-2012 Year of the
Bat campaign and wish the
very best of success to all
who participate. Education
regarding the essential roles
of bats in maintaining
healthy ecosystems and
human economies has never
been more important. Bats
are found nearly everywhere
and approximately 1,200
species account for almost a
quarter of all mammals.
Nevertheless, in recent
decades their populations
have declined alarmingly.
Many are now endangered,
though they provide
invaluable services that we
cannot afford to lose.
Simply because they are
active only at night and
difficult to observe and
understand, bats rank
among our planet’s most
misunderstood and intensely
persecuted mammals. Those
that eat insects are primary
predators of the vast
numbers that fly at night,
including ones that cost
farmers and foresters
billions of dollars in losses
annually. As such bats
decline, demands for
dangerous pesticides grow,
as does the cost of growing
crops like rice, corn and
cotton.
Fruit and nectar-eating bats
are equally important in
maintaining whole
ecosystems of plant life. In
fact, their seed dispersal and
pollination services are
crucial to the regeneration
of rain forests which are the
lungs and rain makers of our
planet.
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Many of the plants which
depend on such bats are
additionally of great
economic value, their
ranging from timber and
tequila to fruits, spices, nuts
and even natural pesticides.
Scary media stories
notwithstanding, bats are
remarkably safe allies.
Where I live, in Austin,
Texas, 1.5 million bats live
in crevices beneath a single
downtown bridge. When
they began moving in, public
health officials warned that
they were diseased and
dangerous--potential
attackers of humans. Yet,
through Bat Conservation
International, we educated
people to simply not handle
them, and 30 years later,
not a single person has been
attacked or contracted a
disease. Fear has been
replaced by love as these
bats catch 15 metric tons of
insects nightly and attract
12 million tourist dollars
each summer.
It is now well demonstrated
that people and bats can
share even our cities at
great mutual benefit. As we
will show through varied
Year of the Bat activities,
bats are much more than
essential. They’re incredibly
fascinating, delightfully
likeable masters of our night
skies.

A great bat campaign:
your tasks - your
opportunities - your
satisfaction !
• find out about the global
campaign or the one in
your region
• collect resources
• check out links and
downloads in different
websites
• get in touch with
Year of the Bat c/o UNEP/
EUROBATS, United Nations
Campus, Bonn, Germany
and other partners.
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Felicitation of Mrs. Geetha Shrestha by SMCRF, Conservation
Award 2011

Small Mammals Conservation and Research Foundation awarded its
very first Conservation Award to Mrs. Geeta Shreshta

Small Mammals Conservation
and Research Foundation
felicitated the very first “SMCRF
Conservation Award” to Mrs.
Geeta Shrestha during Second
Seminar on Small Mammals
Conservation Issues. The event
was organized on May 15, 2011
at National Trust for Nature
Conservation (NTNC) Seminar
Hall. Mrs. Geeta Shrestha was
awarded in recognition of
initiation and continuous tireless
contribution for creating
awareness on bats through a
novel approach of bat club
formation in Nepal and
encouraging students and bat
researchers for bat conservation
activities. In the seminar Mr.
Fadindra Kharel, Acting Director
General, Department of National

11

Parks and Wildlife Conservation
presented a certificate of honour
and Ms. Anita Shrestha,
Chairperson of SMCRF felicitated
her with shawl.
Mrs. Geeta Shrestha established
Nepal Action Trust for Utility of
Resource and Education
(NATURE) in Banijya Marga,
Bijuli Bazar, New Baneshwor,
Kathmandu and initiated school
bats club in Kathmandu Valley
since early 2000. She is pioneer
of bat conservation activities in
Nepal. She coordinated “Training
in Field Techniques for Survey of
Volant and Non-volant Small
Mammals Conservation
Workshop” organized by Zoo
Outreach Organization in 2007
from which we were motivated.

Again, she coordinated “Bat
Conservation Educator Skills
Training” organized by Zoo
Outreach Organization in 2008.
She donated a bat detector to
SMCRF. We are proud to have
Mrs. Geeta Shrestha as one of
our Advisors. She has been
recommending different bat
projects of SMCRF and has
always inspired us for bat
Conservation.
The Small Mammals Training in
Conservation Award is given to
conservationists for their
devotion to Small Mammal
Conservation Issues. This award
will be presented every three
years to Nepalese nationals.
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Field training workshop for capturing and handling of bats
Muhammad Mahmood-ul-Hassan*
A field training workshop was
held at Islamabad on 22 March
2011, to provide a hands on
training to the post-graduate
students of the Department of
Zoology, PMAS University of Arid
Agriculture, Rawalpindi. Mr.
Arshad Javid also accompanied
this team.
Prior to taking them to the field,
Dr. Mahmood delivered a lecture
to the students about the need
for studying bats. He
emphasized the ecological role
and economic benefits of the
bats. The students were also told

Participants setting up mist nets

about the dearth of knowledge
about bats and lack of actual
field studies on the abundance
and distribution on bats in
Pakistan. He used his three
years' field data to convince
them that the netting index for
most of vesper bats was low.
Many of the bat species that
were thought to be abundant in
Pakistan (Molur et al., 2002)
actually showed considerably low
population density (netting
index) (Unpublished).
He also mentioned that
distribution ranges of almost all
the bat species have changed
within the 50 years and there is
a need to redefine their spatial

Unfolding mist nets for netting

distribution in Pakistan. He could
not capture many of the bat
species from Punjab that were
mentioned in the literature to be
found in this region. The
students were amazed to see
that certain bat species had
extended their ranges either
southwards or northwards in
Pakistan. The IUCN species map
shows Pteropus giganteus to be
absent from Khyber
Pakhtunkhwa whereas this bat

12

Removing the entangled bat from the net
*
Associate Professor, Dept. of Wildlife and Ecology, University of Vety.
and Animal Sciences, Lahore, Pakistan. drmmhassan@gmail.com
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Plan (C.A.M.P.) Workshop
Report, 2002. Zoo Outreach
Organisation, CBSG South Asia
and Wild, Coimbatore, India, vii
+141pp+CD-Rom.

Students handling captured bat

Participants and the Resource people

roosts frequently in Peshawar,
Charsadda, Mardan, Malakand

Pakistan. The students were
then taken to the field and

and Dargai districts of Pakistan.

taught how to unfold mist net
and fix them on poles. The
students also folded mist nets at
the end of the session.

The students also heard bat calls
recorded in the field. Bat
sonograms and variations in the

13

call structure of various bats
was also shown to the
students. The students took
great interest and asked many
questions about the secrets of

Reference:
Molur, S., G. Marimuthu, C.
Srinivasulu, S. Mistry, A.M.
Hutson, P.J.J. Bates, S.
Walker, K. Padma Priya and

bats. Dr. Mahmood gave them
very convincing answers and
that motivated the students to
work for bat conservation in

A.R. Binu Priya (Editors)
(2002). Status of South Asian
Chiroptera: Conservation
Assessment and Management
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BATS IN CAPTIVITY
Book Review for captive managers of Chiroptera
Volume 3: Diet and Feeding — Environment and Housing
The third volume of Bats in
Captivity is now available.
Readers may remember reviews
of the first and second volumes
in Small Mammal Mail over the
last two years. This series is a
unique and comprehensive
project aimed at any
organisation, institution or
individual keeping bats, whether
a welfare society, a zoo, a
research facility, rescue center,
farmer, etc. It is unique in its
detail of captive care of bats
from all regions of the world.
This volume focuses on two
major topics, e.g. Diet and
Feeding and Environment and
Housing. Edited by Ms Susan
Barnard, this volume contains 26
articles by 22 author selected for
their expertise on nutrition and
housing for bats. The Diet and
Feeding topic includes
information on the whole range
of food preference of
carnivorous, frugivorous,
insectivorous, piscivorous, and
sanguinivorous bats. There are
articles also on procurement of
food items for captive bats such
as how to produce food on site
such as rearing or collecting
insects, presentation of food etc.
The Environment and Housing
issues are well covered with
enrichment methods, roosting
ecology, enclosure design, etc. A
list of chapter contents is below.
Some chapters have multiple
articles indicated in parentheses.
Contents : 1) "Food" For
Thought, 2) Diet and Feeding (11
papers), 3) Rearing Insects for
Bat Food, 4) Collecting Wild
Insects for Bat Food, 5)
Environmental Enrichment for
Long-term Captive Bats, 6)
Roosting Ecology and the Captive
Environment, 7) An Inexpensive
Humidifying Device for Captive

14

Bat Colonies, 8) The Laboratory
Environment for Maintaining and
Breeding Some Bats in the
Family Phyllostomidae, 9)
Environment and Housing (8
papers).

will do this in next issue. Be sure
and pass these articles on to any
zoo or other captive bat carer
that you know. Instead of these
articles, we have included the
very interesting Preface.

Susan Barnard and her publisher
Yali Friedman have given
permission for us to reprint a
couple of articles in Small
Mammal Mail to give our readers
a taste of the book. Due to
space and time constraint, we

Readers may forgive the author
of this review for a digression
about the book editor, Susan M.
Barnard. Susan is my old friend
and mentor for many zoo
subjects. She was a zookeeper
in the herptile section of Zoo
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Atlanta when we first became acquainted but was
deeply involved in bat rescue and research. She
inspired me in a variety of ways which set me up
to start a bat network (CCINSA) in India when I
learned how many bats there were in India and
how few researchers and resources. Susan
sponsored a zookeeper friend of mine in Mysore
Zoo to take the Animal Management
Correspondence Course and then convinced her
zookeeper association to sponsor Pundrika Rao to
visit the USA as their guest. She has done many
acts of kindness over the years, including putting
me up when I visited Atlanta. I should mention
that at the time I was dubious about her kindness
because I slept in a room surrounded by an
enormous python and other snakes, a tarantula or
two, some bats, and a variety of other animals
that you would not particularly want to cuddle. In
addition to being my dear friend an mentor, Susan
holds a Bachelor of Science degree from the
University of the State of New York. She founded
Basically Bats - Wildlife Conservation Society, Inc.
in 1993, and served as Executive Director until
2008. Currently retired from her position as
Assistant Curator of Herpetology at Zoo Atlanta,
Ms. Barnard has authored over 25 scientific
papers in refereed journals and 2 book chapters.
She also co-authored books on reptilian parasites
and reptilian husbandry, and has appeared in
numerous magazines and on television, including
the National Geographic special, "Keepers of the
Wild".
Information about Volume III : First Edition, April
2011. 434 Pages. Perfect Bound, US$67.95 ISBN:
978-1-934899-07-6. Hard Cover, US
$89.95. ISBN: 978-1-934899-06-9. To order
Volume 3: http://logos-press.com/books/bats-incaptivity-diet-feeding-environment-housing.php
Preface
Although it is unknown how long people have held
bats in captivity, in his 1767 Natural History of
Selborne, Gilbert White reported on a tame bat
that took flies from the hand. Since then, both
the popular and scientific literature have
abounded with accounts of bats in captivity,
increasing the pressure to improve all aspects of
captive maintenance. Books written on the
management of captive animals are generally
written from the points of view and experiences of
the authors. Because bats from around the world
are being maintained in facilities outside their
country of origin, I thought it would be in the best
interest of these animals to produce a work that
was cosmopolitan in ideas, thereby giving the
reader choices in developing captive-management
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protocols. To this end, I solicited papers from
knowledgeable bat workers around the world. The
response was over whelming; I received over 100
contributed papers. Therefore, I decided to divide
the material into four volumes. This third volume
contains comprehensive information necessary for
the successful feeding and housing of bats.
Authors were allowed broad latitude on material
and style of presentation. Each contribution was
later re-formatted for consistency and subjected
to peer review.
There is much controversy surrounding the
higher-level classification within the Chiroptera,
including the traditional Megachiroptera and
Microchiroptera suborders. Several recent
molecular studies have suggested that the
suborder Microchiroptera may not be
monophyletic, and that six genera traditionally
classified in the Microchiroptera (Rhinolophus,
Hipposiacros, Megaderma, Macroderma,
Craseonycteris, and Rhinopoma) may actually be
more closely related to the Old World fruit bats.
Based on these molecular results, Teeling et al.
(2005) proposed to reclassify bats into the
suborders Yinpterochiroptera (the Pteropodidae
plus the above six genera) and Yangochiroptera
(the rest of the microchiropterans). However,
these higher-level relationships have yet to be
completely resolved, and therefore I have decided
to follow the traditional classification system and
the use the two suborders, Megachiroptera and
Microchiroptera, throughout this series.
May photographs were taken when digital imaging
was new, and some reproductions in this volume
lack the quality of digital photos taken today.
Unfortunately, the older images can not be
replaced. I am of the opinion that the value of a
poor image is better than no image at all. In such
cases where reproductions are of poor quality, I
apologize.
This monumental task could not have been
achieved without the assistance of many
dedicated individuals, including the biologists who
reviewed the many manuscripts appearing in the
volume. I thank the photo and manuscript
contributors for sharing their talents and
expertise, exercising great patience, and being
generous with their valuable time. I thank C.
Dietrich Schaaf for his incredible endurance in
editing the many manuscripts appearing in the
multiple volumes of bats in Captivity.
Susan M. Barnard
Hawthorne, Florida
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For ordering the other volumes see below.

BATS IN CAPTIVITY
Volume 1: Biological and Medical Aspects
http://www.logos-press.com/books/
bats_in_captivity_biological_and_medical_a
spects.php

BATS IN CAPTIVITY
Volume 2: Aspects of Rehabilitation
http://www.logos-press.com/books/
bats_in_captivity_aspects_of_rehabilitation.
php

A comprehensive book intended for anyone
maintaining bats in captivity. It comprises 44
papers by 22 contributing authors. Bats in
Captivity is the only book of its kind, detailing the
care of captive bats worldwide. This volume,
Biological and Medical Aspects, includes a drug
formulary, information on public health, anatomy
and physiology, controlling reproduction,
parasitology, and veterinary medicine and surgery,
plus many other related subjects.

A comprehensive book intended for anyone
maintaining bats in captivity. Bats in Captivity is
the only book of its kind, detailing the captive care
of bats worldwide. This volume comprises 38
papers by 41 contributing authors. It contains a
user-friendly guide to bat identification, subjects
on reproductive patterns and parental care, social
organization and communication, capturing and
handling, releasing bats into the wild, marking
bats for individual identification, torpor and
hibernation, lactation and postnatal growth,
simulating mother's milk and hand rearing pups of
all bat groups, plus much more.

Contents
Health Precautions for Bat Workers
Anatomy and Physiology
Controlling Reproduction
Clinic Environment and Physical Examination
Common Injuries
Common Health Disorders
Bat Vision and Ophthalmology
Oral Findings
Chemical Restraint and Anesthesia
Small Bat Surgery
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Contents
What are Bats and Why Save Them?
Identifying Bats
Reproductive Patterns and Parental Care
Social Organization and Communication
Aging Bats
Longevity in Bats
Capturing and Handling
Aspects of Rehabilitation
Marking Bats for Individual Identification
Methods for Marking Bats
Torpor and Hibernation
Lactation and Postnatal Growth
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Roost of Indian Flying Fox Pteropus giganteus in Government
Museum Campus, Chennai, Tamil Nadu, India
S. Sivakumar1, Rachel Pearlin2 and J. R. Asokan3
The flying foxes are animals of
extraordinary ecological and
economic importance throughout
forests of the Old World tropics
(Fujita and Tuttle 1991).
Frugivorous Indian Flying Fox
Pteropus giganteus play a major
role in pollination and seed
dispersal (Walker and Molur
2003, Singaravelan et al. 2004,
Goveas et al. 2006). They need
huge trees to roost. Removal of
old trees in urban areas for
development pose a serious
threat to the flying fox population
(Srinivasulu and Srinivasulu
2003). Hence, identifying
potential roost sites and
protection of such roosting areas
are very important for the
conservation of Flying fox bats.
We came to know a roost in the
Government Museum campus,
Chennai, through the local dailies
(The Hindu, dated 6th February
2008; Dinamalar, dated 19th May
2010). Some baseline data such
as number of bat, roost tree
species, roost tree number, roost
tree characteristics, and other
parameters of the roost site was
collected on 8th and 10th June
2010 to suggest conservation
measures to concerned
authorities.
The State Government Museum,
spread over an area of 16.25
acres, is located in Egmore, in
the heart of Chennai. The
present study patch is about 2
acres of land, located close to the
south-west compound wall (back
end) of the Museum. Hence,
visitor movement in this area is
comparatively less. The major
tree species in the study site
were Tamarind Tamarindus
indica, Indian Mast tree
Polyalthia longifolia, Rain tree
Albizia saman and undergrowth
of native herbs and shrubs.
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Indian Flying Fox Pteropus giganteus

There is a small pond (c. 50m X
50m) in the vicinity.
During the study 2767 flying
foxes were recorded. The bats
used thirty six trees of nine
different species to roost in the
area. Tamarindus indica was
used the most (> 60%) followed
by Polyalthia longifolia (Table 1).

The number of bats per tree
varied between three to four
hundred. Ezil Vendan et al.
(2008) have reported details of
10 multiple tree roost in different
parts of Tamil Nadu, where the
maximum of 3204 bats were
reported in only one site. Other
sites had around 1000 bats. The

1,2

World Wide Fund for Nature-India, New Delhi. 3Government
Museum, Chennai. 1Present address: Chennai Snake Park, Chennai.
1
wildlifessiva2050@gmail.com; 3 zoo.sec.curator@gmail.com
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present study site thus has one of the largest flying
fox colonies.
More than 70% of the roost trees were above 40
feet height and about 67% of the trees had GBH
(girth at breast height) more than 100cm (Table 2).
The height of the roost trees were between 20 and
90 feet (χ2 56.25; ± 18.3; n=36). Top of the small
trees, which were used by bats, touching lower
canopies of large trees or those trees were found
close to huge trees. This complex vegetation
structure provides safe shelters for the bats.
However, the number of bats preferring such small
trees were less. One Polyalthia longifolia with 4
bats had the lowest GBH of 49cm and an Albizia
saman had the maximum GBH of 433cm (χ2
173cm; ± 104cm; n=36).
There were many old and tall trees found in the
area. Hence, the canopy contiguity is maintained
almost in the entire study patch. Moreover, the
patch had secondary growth and undergrowth
vegetation. Apart from these, there were climbers
and lianas that covered entire canopy of some of
the trees. This makes the area dense and act as
very good roost site for bats. The area also
posseses many fruit yielding trees such as
Mangifera indica, Achras sapota, Peltophorum
pterocarpum, Psidium guajava, and these fruits are
not harvested for human use.
Chennai is one of the fast growing cities and rapid
urbanization is underway around the city. There are
only a few flying fox colonies known in Chennai.
The past studies in different parts of India shows
that the flying fox population is decreasing due to
various threats such as hunting, removal of large
trees, lack of legal protection, etc., (Walker and
Molur 2003, Saikia 2007). Hence, presence of such
a huge flying fox colony in Government Museum
campus in the city is very significant, considering
rapid population decline throughout its distribution
range. The concern departments should take
necessary steps to preserve the area for survival of
the species in the city.
Besides bats, the old growth of native vegetation
supports many other wildlife. The species richness
of an area is indicative of the environmental quality
of the place. The small vegetation patches act as
corridor to link considerably big patches left in the
city. Preserving such patches is important to
maintain the biodiversity of the region (Rudd et al.
2002).

Table 1. Roost tree details of Indian Flying Fox
recorded in Government Museum, Chennai

Tree
Species
Tamarindus indica

Number of
Bats
Number
14

1687

Peltophorum
pterocarpum
Albizia saman

4

382

4

263

Mimusops elengi

1

15

Azadirachta indica

1

200

Polyalthia longifolia

8

124

Limonia acidissima

2

76

Couroupita
guianensis
Achras sapota

1

10

1

10

Table 2. Tree height and Girth at Breast
Height (GBH) distribution of roost trees
Tree
height
(in feet)
20-30

No. of
trees

GBH range
(in cm)

No. of
trees

3

0-50

2

31-40

7

51-100

10

41-50

9

101-150

4

51-60

6

151-200

10

61-70

1

201-250

3

71-80

8

251-300

3

81-90

2

301-350

1

351-400

1

401-450

2

Huge trees, thick undergrowth, presence of holes
and crevices on trees, plant species diversity,
presence of many fruit yielding plants, thick leaf
litter on ground, presence of a pond, etc. provide
perfect feeding and breeding place for many
wildlife. The past history shows that considerably
large green cover was last in the name of
development, ignoring importance of the patch and
its inhabitants in the campus. Hence, the present
study will throw some light on biodiversity and
importance of the site and its essential that such
details be considered before any developmental
activity is undertaken.

We could record about 15 bird species, eight
reptiles and three species of mammals in this small
area during this short study period (Appendix I).
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APPENDIX I
Reptiles
1. Pond Terrapin Melanochelys trijuga
2. Asian House Gecko Hemidactylus frenatus
3. Brook’s Gecko Hemidactylus brookii
4. Garden Lizard Calotes versicolor
5. Spotted Supple Skink Lygosoma punctatus
6. White-spotted Supple Skink Lygosoma
albopunctata
7. Common Wolf Snake Lycodon aulicus
8. Green Vine Snake Ahaetulla nasutus
Birds
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

House Crow Corvus splendens
Large-billed Crow Corvus macrorhynchos
Rufous Treepie Dendrocitta vagabunda
Shikra Accipiter badius
Black Kite Milvus migrans
Rock Pigeon Columba livia
Rose-ringed Parakeet Psittacula krameri
Asian Koel Eudynamys scolopacea
White-throated Kingfisher Halcyon
smyrnensis
Black-rumped Flameback Dinopium
benghalense
Common Myna Acridotheres tristis
Spotted Owlet Athene brama
Barn Owl Tyto alba
Purple Sunbird Nectarinia asiatica
Purple-rumped Sunbird Nectarinia
zeylonica

Rudd, H., J. Vala and V. Schaefer (2002).
Importance of backyard habitat in a comprehensive
biodiversity conservation strategy: A connectivity
analysis of urban green spaces. Restoration
Ecology 10(2): 368-375.
Saikia, U. (2007). Wings of the night: The natural
history of bats. Resonance 12(11):63-76.
Singaravelan, N., G. Marimuthu and T. J.
O’Shea (2004). Nectar feeding and pollen
carrying from Ceiba pentandra by pteropodid bats.
Journal of Mammalogy 85(1): 1-7.
Srinivasulu, C. and B. Srinivasulu (2003).
Highway development affects the population of the
Indian flying fox Pteropus giganteus (Brunnich,
1782). Zoos’ Print Journal 19(1): 1329.
Walker, S. and S. Molur (compilers) (2003).
Summary of the status of South Asian Chiroptera.
Extracted from the CAMP 2002 Report. Zoo
Outreach Organization, CBSG, South Asia and
WILD, Coimbatore, India. iv+24 pp.
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Bat Monitoring in Tanahun District, Western Nepal
Rameshwor Ghimire1, 2, Sudeep Acharya1, 2 and Sanjan Thapa1*
Abstract
We carried out three days bat
monitoring survey in Tanahun
distict, Western Nepal from 12th
to 14th March, 2010 with an
objective to update the recent
information on the chiropteran
species diversity, population and
distribution in western Nepal. We
deployed mist netting and roost
survey and recorded nine
species which were belonged to
common status. Unfortunately,
Ia io, reported earlier from this
locality which is Critically
Endangered nationally could not
be retrieved. We suggest that a
detailed monitoring study has to
be undertaken at Tanahun
District.
Introduction
Chiroptera ranks most speciose
among the orders of mammals
in Nepal accounting 51 species
(Hutson et al. 2001). From
Western Nepal, Verheugt et al.
1995 recorded 15 species
followed that 16 species by
Bates and Harrison (1997) and
18 species by Baral and Shah
(2008). In western Nepal bat
studies had been focused to
Syangja and Tanahun Districts,
Pokhara city and Annapurna
Conservation Area (ACA).
Chiropteran study was seized for
11 years after Csorba et al.
1999. Then the expedition team
collected specimens of nineteen
species from the Western Nepal
which is deposited at Hungarian
Natural History Museum, HNHM
and Zoological Museum of
Moscow State University ZMMU.
Monitoring of Myotis csorbai,
Miniopterus schreibersii and
Hipposideros armiger has been
recently recorded (Thapa and
Thapa 2009) from Kailash Cave,
Syangja. Giri (2009) monitored
seven species of bats among
seventeen reported from Kaski
District (Bates and Harrison
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1997, Phuyal and Dhoubhadel
2006). Eight species have been
reported from Palpa, Butwal and
Pokhara (Adhikari 2010).
Csorba et al. 1999 reported
seven species from Tanahun
District. Three adult male and
one adult female Rhinolophus
affinis were collected at 670m
a.s.l. from Chun Pahad, 10 Km
west of Dulegounda. One adult
male Rhinolophus pusillus was
collected from Bimalnagar at
750m a.s.l. One adult male
Rhinolophus macrotis was
collected at 670m a.s.l. from
Chun Pahad, 10 km west of
Dulegounda. From Bimalnagar
one adult male and one adult
female Rhinolophus pearsonii,

one adult male H. armiger, four
adult males and two adult
females of Ia io had been
reported with cranio-dental
diagrams (Bates and Harrison
1997) and two adult males and
one adult female Miniopterus
schreibersii.
The main objective of this study
was to monitor the chiropteran
species diversity, population, and
distribution in Tanahun District,
Western Nepal and update the
recent information and access
the species status.
Materials and Methods
Three days monitoring was
carried out at the study area

Fig. 1. Map of Nepal showing
Tanahun District (red colored),
map of Tanahun District showing
monitoring site (red dots).
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Monitoring site (excluding Vyas Cave, Damauli)

!

Fig. 2. Map showing monitoring site (excluding Vyas Cave, Damauli) and site of bat record
in present study (Source: Google Earth, 2010).

from 12th to 14th March, 2010.
Tanahun District (Latitude: 27°
55' 0 N, Longitude: 84° 15' 0 E)
was selected as a study site.
Tanahun District lies on Gandaki
zone of western development
region, covers an area of
1,546 km² and has a population
(2001) of 315,237, with Damauli
as its District headquarters. The
study was focused on the
Bimalnagar area which is about
29 km from Mungling. Six sites
namely: Siddha Cave at
Bimalnagar of Bandipur V.D.C,
Patal Dwar, Lohi Cave, Andhimul
Cave within Bandipur V.D.C.;
Kera Ghari at Satra Saya in
Prithvi highway; and Vyas cave
at Damauli municipality were the
field spots.
Siddha Cave (27°56'55.24"N,
84°25'13.49"E) is at an altitude
of about 588m a.s.l. The cave is
the largest in dimension among
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Site of bat record in present study

caves throughout Nepal although
it’s only 400m in length. This
Cave lies on Bandipur VDC ward
no.6 about 2 km distance (40
minutes hiking) from the
Bimalnagar at Prithivi highway.
The vegetation near by the cave
area is dominated by Schima
wallichi (Chilaune), Shorea
robusta (Sal) etc. Patal Dwar
(27°56'45.2"N,
84°25'48.2"E) was site which
about 2-3 km from the highway
and east from the Siddha Cave.
It is located at the altitude of
456 m. The Cave goes deep
down. The cave is surrounded by
open agricultural fields. Lohi
Cave (27° 56'23.9"N,
84°25'42.7"E) is located at the
altitude of 1130 m. Chestnut
Castanopsis indica (Dhale Katus)
dominates the surrounding
vegetation. Aandimul Cave (27°
55'47.6"N, 84°26'34.2"E) is
located at the altitude of 636 m.

There is a dead simal tree just
ahead of the cave and forest
above and nearby cave is
dominated by Castanopsis
indica. Keraghari (27°
56'45.2"N, 84°25'48.6"E) is
located at Satra saya of Prithivi
highway. Banana plantation is
one of the major and newest
agriculture practices. It is
located at the altitude of 344 m.
Vyas Cave (27°58'13.91"N,
84°16'1.99"E) at an altitude of
322m a.s.l. is located in Damauli
municipality (headquarter of
Tanahun district). The site is at
the bank of merge of Maadi and
Seti River (dovan). It is a
religiously important place for
Hindus. Indian Rosewood
Dalbergia sissoo (Sisso) is the
main vegetation.
Diurnal roosts like caves and
banana leaves shelter were
searched at the day time. Bat
was captured using scoop net.
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Mist netting was done randomly in each study site.
Mist net was deployed at the cave entrance before
early evening to 22:00hr. The following external
measurements were taken with the help of
millimeter graded steel scale to the nearest 1 mm.
T- Tail length (from the anus to last vertebra); FA –
Forearm Length, E – Ear length from the lower
border of the external auditory meatus (posterior
to tragus to the tip of pinna), TIB - Tibia length,
HF- hind foot length (excluding claws). HB-Head
body, 5mt-Fifth metacarpal, 4mt-Fourth
metacarpal, 3mt-Third metacarpal, 1ph5mt-First
Phalange Fifth metacarpal, 1ph4mt- First Phalange
Fourth metacarpal, 1ph3mt- First Phalange Third
metacarpal, 2ph5mt- Second Phalange Fifth
metacarpal, 2ph4mt- Second Phalange Fourth
metacarpal, 2ph3mt- Second Phalange Third
metacarpal, Thumb, WSP-Wingspan, NL (H)-Nose
leaf height and NL (B)-Nose leaf breadth. The body
weight was measured with the help of simple
spring balance graded with gram. After capturing
the bats, spot identification was made with the
help of the standard taxonomic keys obtained from
the IUCN/SSC experts and other references (Bates
and Harrison 1997, Csorba et al. 1999). We
released the bats without giving any stress. All
bats were photographed digitally. Additionally, the
reproductive stage of them was noted by observing
their genitalia/nipples. Magenta Bat Mkllb
heterodyne bat detector (Magenta Electronics, UK)
was used during the roost search, mist netting to
record the frequency of bats flying.
Results
A colony of bats was observed at the height of
200m inside the Siddha Cave. However, the species
assemblage couldn’t be distinguished. Netted bat
species might be the colonized bats except Myotis
nipalensis and Miniopterus schreibersii. The
population of species couldn’t be estimated.
However, the total population of bats in the cave
has decreased according to the key informants
(guide and local cave visitors). Fire camping
(Andhimul Cave), killing for medicinal belief (at
Satrasaya, Andhimul) are major threats pertaining
to the bats in Tanahun. Also, the presence of bat
guano but absence of bats inside the cave (Lohi
Cave) indicates bat migration.
Ten and 15 individuals were mist netted on 12th
and 14th march, 2010 at Siddha Cave, whereas
four individuals were mist netted on 13th march,
2010 at Patal Dwar (Cave). An adult male
Cynopterus sphinx was scoop netted from the Kera
Ghari of Satrasaya. Very few bats were sighted at
Andhimul Cave, while bat droppings were seen
without the presence of any bat at Lohi Cave
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during the day on 13th March. Altogether, nine
species were recorded from the monitoring.
Species recorded are:
Family: Pteropodidae
Cynopterus sphinx Vahl 1797
Common Name: Greater Short Nosed fruit Bat
(IUCN 2010)
Nepali Name: Nepte Chamero (Baral and Shah
2008)
Conservation Status in Nepal: LC (Walker and
Molur 2003)
Collection: An adult male was scoop netted.
Habit and Habitat: Roosting on the underside
mid rib of banana leaf at banana plantation (Kera
ghari). When captured it produces sounds like baby
toys. Generally found in small colonies, but it was
solitary/isolated.
External Characters: It is a medium sized fruit
bat. The FA measured was 70mm. White stripe
along metacarpals as well as white margin along
external pinnae were observed. The body has
grayish black coloured dorsal and ventral pelages,
with russet brown at the neck and shoulders. The
ventral pelage is paler to dorsal. The hair roots are
darker and tips are paler.

Family: Rhinolophidae
Rhinolophus affinis Horsfield 1823
Common Name: Intermediate Horseshoe Bat
(IUCN 2010)
Nepali Name: Majhaula Ghodnaale Chamero
(Baral and Shah 2008)
Conservation Status in Nepal: LC (Walker and
Molur 2003)
Collection: Four adult male and three adult female
were mist netted. All individuals were inundated by
numerous ecto-parasites. Common in present
study.
Habit and Habitat: They roost in colonies inside
caves. They are early flier and mistnetted at 6: 38
pm. Bat detector detected the frequency of
echolocation call at 70 KHz.
External Characters: It is a medium sized
rhinolophid bat. The average FA measured is
54.7mm (53-56, n=7). 3mt is 9.02%
(7.3%-10.8%, n=7) smaller than 5mt and 4.71%
(2.3%-6.9%, n=7) smaller than 4mt in average
respectively.2ph3mt is 69.14% (63.4%-75%, n=7)
to the 3mt in average. The nose leaf measured
13mm in height and 9mm in breadth in Ra1. The
body has rusty brown to buffy brown colored dorsal
and ventral pelages. The ventral pelage is paler to
dorsal.
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Rhinolophus ferrumequinum Schreiber 1774
Common Name: Greater Horseshoe Bat (IUCN
2010)
Nepali Name: Thulo Ghodnaale Chamero (Baral
and Shah 2008)
Conservation Status in Nepal: LC (Walker and
Molur 2003)
Collection: A single adult male was mist netted
and was inundated by numerous ecto-parasites.
Habit and Habitat: They roost in colonies inside
caves. They are late evening flier mistnetted at 8:
18 pm.
External Characters: It is a medium sized
rhinolophid bat. The FA measured was 57mm. 3mt
is 13.04% smaller than 5mt and 9.09% smaller
than 4mt respectively. 1ph3mt slightly exceeds half
the length of the 3mt. The nose leaf measured was
14mm in height and 8mm in breadth. The body has
light buffy brown colored dorsal pelage and fresh
ginger colored ventral pelage. Pelages are long and
soft.
Rhinolophus luctus Temminck 1834
Common Name: Great Wooly Horseshoe Bat
(IUCN 2010)
Nepali Name: Makhamali Ghodnaale Chamero
(Baral and Shah 2008)
Conservation Status in Nepal: NT (Walker and
Molur 2003)
Collection: A single adult male was mist netted.
Uncommon in present study.
Habit and Habitat: Roosting solitary inside caves.
They are early evening flier mist netted at 6:10pm.
Feeds on moth. Its flight is low and rests at higher
places inside the cave.
External Characters: It is a large sized
rhinolophid bat. The FA measured was 73mm. The
nose leaf is characteristic with pronounced basal
lappets on either side of sella. The nose leaf
measured 33mm in height and 18mm (horseshoe)
in breadth. The horseshoe is clearly divided into
two equal halves by a distinct median margination.
3mt measured 13.79% smaller than 4mt and 9%
smaller than 5mt respectively. Total length of
1ph3mt and 2ph3mt measured 138% of the 3mt.
The body has dark black coloured dorsal and
ventral pelages. The hair tip is pale in comparison
to base. Pelages are long and wooly in texture.
Rhinolophus macrotis Blyth 1844
Common Name: Big-eared Horseshoe Bat (IUCN
2010)
Nepali Name: Laamkaane Ghodnaale Chamero
(Baral and Shah 2008)
Conservation Status in Nepal: NT (Walker and
Molur 2003)
Collection: Four adult males and two adult
females were mist netted. Ecto-parasite was
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absent in all except one bat found in Rm2.
Common in present study.
Habit and Habitat: They roost in colonies inside
caves. They are mid evening flier mist netted
during 6:30- 8:30pm. Feeds on moths. Bat
detector detected the frequency of echolocation call
at 60 KHz. Its fast flight was observed.
External Characters: It is a small sized
rhinolophid bat. The FA measured 43.33mm
(41mm-46mm, n=6) in average. The nose leaf is
distinctly different with broad inferior surface of
sella. The nose leaf measured 15mm in height and
8mm in breadth in Rm1. The ear are large
measuring 23.6mm (21mm-25mm, n=5) in
average. The combined length of 1ph3mt and
2ph3mt is slightly deficient to the length of 3mt in
average. Total length of 1ph3mt and 2ph3mt
measured 98.37% in average (88.88%-109.67%,
n=5) of the length of 3mt. The body has buffy
brown coloured dorsal and paler to whitish ventral
pelages. The hair tip is pale in comparison to base.
Pelages are medium in size, dense and soft.
Rhinolophus pusillus Temminck 1834
Common Name: Least Horseshoe Bat (IUCN
2010)
Nepali Name: Saano Ghodnaale Chamero (Baral
and Shah 2008)
Conservation Status in Nepal: LC (Walker and
Molur 2003)
Collection: Four adult female, one adult male and
one young male were mist netted. Ecto-parasite
was absent. Common in present study.
Habit and Habitat: They roost in colonies inside
caves. They are mid evening flier mistnetted after
6:20 PM. Bat detector detected the frequency of
echolocation calls at the range of 40-65 KHz.
External Characters: It is a small sized
rhinolophid bat. The FA measured 36.33mm
(35mm-38mm, n=6) in average. The nose leaf is
distinctly different with bifurcated sella (lateral
view). The nose leaf measured 10mm in height and
6mm in breadth in Rp1. The combined length of
1ph3mt and 2ph3mt is slightly deficient to the
length of 3mt in average. Total length of 1ph3mt
and 2ph3mt measured 96.5% in average
(88.88%-107.4%, n=6) of the length of 3mt.
Tibiae averages 14.5mm (13mm-16mm, n=6). The
body has light ash coloured dorsal and ventral
pelages, the latter being paler, shining at the
shoulder. The hair tip is pale in comparison to base.
Pelages are fine and soft.
Family: Hipposideridae
Hipposideros armiger Hodgson 1835
Common Name: Great Himalayan Leaf-nosed Bat
(IUCN 2010)
Nepali Name: Thulo Golopattre Chamero (Baral
and Shah 2008)
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Conservation Status in Nepal: LC (Walker and
Molur 2003)
Collection: Two adult males and a female was
mist netted. In one individual ecto-parasite was
present in Ha1. Common in present study.
Habit and Habitat: They roost in colonies inside
caves. They are mid evening flier mist netted at
6:56pm (Ha1). Its flight is low.
External Characters: It is a large sized leaf nosed
bat. Male is larger than female. The FA measured
91mm in average (90-92, n=2). The nose leaf is
characteristic,having four supplementary leaflets
among which the outermost is shorter relatively.
Nose leaf has greater breadth than length,
measuring 12mm (Ha2) in height and 13mm
(12-14, n=2) in breadth. 5mt; 60mm (n=2) in
average measured 5.5% smaller than 4mt;
63.5mm in average, (62-65, n=2) and 1.6%
smaller than 3mt; 61mm in average (60-62, n=2)
respectively. Total length of 1ph3mt and 2ph3mt
measured 97.5% in average (96.6%-98.4%, n=2)
of the length of 3mt. The body has dark brown
coloured dorsal and paler ventral pelages. The hair
tip is dark and base is whitish. Pelages are long
and soft.
Family: Vespertilionidae
Myotis nipalensis Dobson 1871
Common Name: Nepal Myotis (IUCN 2010)
Nepali Name: Nepali Musakaane Chamero (Baral
and Shah 2008)
Status: Three adult males and two adult females
were mist netted. Lice like tiny ecto-parasite/s
were present in all. Mn2 had swollen testis.
Common in present study.
Habit and Habitat: They roost in colonies inside
caves holes and crevices. They are late evening
flier mist netted at 7:56 pm (Mn1). Bat detector
detected the frequency of echolocation call at 65
KHz. Its flight is fast.
External Characters: The naked part of face and
muzzle is light pinkish red in colour. The eyes are
partly concealed by numerous fine hairs and upper
lip has hairy fringe. The tragus is short and
narrowly pointed. The tragus length is slightly
deficient to pinna length. The former measured
45% (41.66%-53.84%, n=4) to the latter in
average. The FA measured 36.8mm in average
(35-38, n=5). The HF measured 40.62%
(31.6%-43.75%, n=5) to TIB in average. 3mt
measured in average, 101.98% (96.9%-109.7%,
n=5) to 4mt and 106.1% (96.9%-113.33%, n=5)
to 5mt. The body has russet brown coloured dorsal
and creamy ventral pelages. The hair tip is dark
and base is grayish and creamy. Pelages are fine
and soft. The wing membranes and interfemoral
membranes are clear and dark black, each wing is
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attached to the distal end of outer metatarsal of
the foot.
Minopterus schreibersii Kuhl 1817
Common Name: Schreiber’s Long-fingered Bat,
Schreiber’s Bent-winged Bat (IUCN 2010)
Nepali Name: Baange Chamero (Baral and Shah
2008)
Conservation Status in Nepal: LC (Walker and
Molur 2002)
Collection: An adult male was mist netted. It was
inundated by numerous ecto-parasites and swollen
penis was observed.
Habit and Habitat: They roost in colonies inside
caves holes and crevices. They are late evening
flier mist netted at 7:50 pm. Bat detector detected
the frequency of echolocation call at 70 KHz. Its
flight is fast.
External Characters: It is a medium sized
vespertilionid with FA 50mm. The naked part of
face and muzzle is brownish in color. The eyes are
partly concealed by numerous fine hairs which
covers the forehead and extends to the nostrils.
The tail, interfemoral membrane and tibia are
significantly long. 2ph3mt is characteristically
developed and nearly equal to 3mt where as more
than three times to 1ph3mt. The tragus is short,
blunt, narrow and curved. The tragus length is
nearly half to pinna length. The body has dark
brown coloured dorsal and paler ventral pelages.
Pelages are fine and dense. The wing membranes
and interfemoral membranes are clear and dark
black, each wing is attached to the distal end of the
hind foot.
Discussion and Conclusions
Re-recording of nine species from Bimalnagar and
adjacent areas proves the area to be potential
habitat for bat assemblage. The monitoring has
exceeded the species diversity previously recorded
as in Csorba et al. 1999. Four species namely
Rhinolophus luctus, R. ferrumequinum, Myotis
nipalensis, Cynopterus sphinx are first time
reported from Tanahun. R. ferrumequinum and M.
nipalensis are added to the list of bats species
recorded from Siddha Cave. However, the Critically
Endangered species Ia io, and R. pearsonii could
not be recorded from Siddha Cave mentioned
before in Csorba et al. 1999. Absence of Ia io has
raised the demand of status review to the species
as the cave at Bimalnagar was the home place for
the stable colony of the species. The Miniopterus
schreibersii was not netted on second mist netting.
The individuals netted in first mist netting may
have been included during second mist netting.
Patal Dwar another cave at adjacent area to
Bimalnagar and banana plantation were first time
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searched during the monitoring. The cave at Chun
Pahad, 10 Km west from Doulegounda remained.
Siddha Cave is one of the most potential bat
roosting sites. Species of Rhinolophus was found
maximum. Miniopterus schreibersii, Rhinolophus
luctus, R. ferrumequinum, Cynopterus sphinx were
least caught whereas Hipposideros armiger, R.
Pusillus, R. macrotis, R. affinis and Myotis
nipalensis were frequently netted respectively.
Detailed monitoring at Tanahun District should be
carried.
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Conservation status of Bats in Bikaner District of Rajasthan
Dau Lal Bohra*
Field survey
Bat Conservation is not possible
if the present generation is not
aware of its importance and the
need for conservation. With an
objective to give awareness to
the local people about bats, a
survey was conducted in Bikaner,
Rajasthan. A series of activities
were conducted in Bikaner
District of North-West part of
Rajasthan state to conserve
roosting sites of some of the bat
species.
Bikaner district lies in hot desert
region with elevation range 100
m above sea level. The center
part of this district has good
number of bats in big and small
old house’s like ‘Hawalis’ thought
illegal mining is reported out
side of old city. Small mammals

Rhinopoma microphyllum kinneari with new neutral baby

like bat had been ignored even
by the government authorities
and wildlife department because
of want of information. So an
attempt was made to know the
species richness, roosting sites,
distribution and identify threats
in and around their territory.
People had many misconception
regarding bats. They used to
think that they are symbol of
evil, or that all bats had rabies
virus, and they attack the eyes
of human beings, eat all the
fruits from orchard, and are
dirty. People now realize that the
bats that had been roosting in
their locality are doing positive
things for them.
Rhinopoma microphyllum
kinneari is the most common
among microchiropterans
followed by Rhinopoma
hardwickii, Taphozous
perforatus, and Pipistrellus
tenuis prevailing respectively;
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A colony of Rhinopoma microphyllum kinneari before mating

but, Pteropus giganteus was
found only in certain areas.

either overcome the effect of
seasonal changes in micro-

Taphozous perforatus
populations declined gradually
from winter to summer. It shows
that some of the
microchiropteran species

climatic parameters of their
roosts. Surveys of as many
roosting sites of these bats as
possible were carried out in our
survey. Every roosting site was

performs local migration to

visited four times in a month to

*

(Animal Microbiology & Wildlife). Email: daulalbohra@yahoo.com
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the food that bat consumes and
to identify any human induced
and natural threats (less
population of insect’s and
pollination problems). Data on
roosting sites were collected
using surveys format, structured
questionnaires, direct field visits,
locality mapping, and interviews.
Scientific information about bats
was conveyed to the lay people
in simple terms. To minimize
conservation problems of bats
and to promote conservation,
and to inculcate sense of
appreciation about bats among
younger and future generations
Protective features showing by aggressive mother

to achieve wider objectives of
conservation of bats in the North
West part of Rajasthan. With
local community effort, needed
for conservation, the programme
was quite successful and a
proven tool to protect various
wildlife species in this region.
Our target group was prominent
community leaders who in turn
helped to impart the message of
conservation to their community
fellows.

Attacking behavior of male Rhinopoma hardwickii

account for the maximum
diversity, bat field identification

observed the co-existence of
Rhinopoma microphyllum

and to know the average
population at each locality.

kinneari, Rhinopoma hardwickii
and Taphozous perforatus at
some of the roosts. We also
recorded temperature, humidity
and light intensity at every

Population composition at
microchiropteran roosts varied
significantly from prevailing
congregation of Greater
Mousetailed bat, Rhinopoma
microphyllum kinneari and
Lesser Mouse-tailed bat,
Rhinopoma hardwickii to solitary
roosts of each species. We

27

fortnight intervals along with
their behaviour changing.
Captured bats were measured
and noted. Threats were
identified by direct observation.
We carried out among local
people to assess the decline in
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Local Bat Trade at Chitwan and Dhading Districts of Nepal
Dibya Dahal, Rameshwor Ghimire, Madhu Nepal and Sanjan Thapa*

We at Small Mammals
Conservation and Research
Foundation set a two days
(December 28-29, 2010) short
trip to Saktikhor bazaar with an
objective to verify and to access
the extent of bat killings in the
place and create awareness
among locals on the importance
of bats’ and the need for
conservation.
Shaktikhor bazaar is a small
market at foothills of Chitwan
District on the bank of Shakti
River. It is surrounded by hills
from three sides. After a four
hour journey we got down at
Tandi, Ratnanagar Municipality,
Chitwan district on Mahendra
Highway from Kathmandu and
finally reached the destination.
We searched for bat meat in a
few shops and restaurants and
we got a reply that “it costs 45
Rupees” for a single fried bat.
But, hardly could we find a
single cooked bat. The shop
owner said he bought 8 boiled
bats that morning from Chepang
of Siddhi V.D.C. for 30 Rupees
each. He added “it’s very tasty
and his family consumed seven
for every meal, we are in
shortage to meet the demand”.
We identified the species as
Rousettus leschenaulti,
photographed it and left. We
gave bat conservation posters
and delivered short speeches on
importance of bats for healthy
ecosystem, environment, pest
control as well as for
themselves. We finally requested
them not to kill bats and not to
buy anymore. We stayed at UPs
and DOWNs hotel at the bazaar,
where we got a lot of
information about the Chepangs
and bat killings which we had
heard earlier. We were amazed
when an information said that a

28

Boiled Rousettus leschenaulti for sale in a hotel

Chepang woman holding killed bats

Chepang Museum at Saktikhor bazaar

*Small Mammals Conservation and Research Foundation, SMCRF, New
Baneshwor, Kathmandu, Nepal. sanjan_thapa@yahoo.com
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cancer patient from Bharatpur
Cancer Hospital tasted fresh
blood of bats but could not say
the impact of it.

Chiuri flower

Demonstration of netting

Informant at UPs and DOWNs Hotel
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Chepangs are in minority in this
area intermingle with other
castes. Before, only Chepangs
used to hunt bats for bush meat.
From a few years, Chepangs
started selling killed bats and
other castes started to consume
them. Now it has become a
delicacy in demand. We waited
for the bat visits to three
flowering Chiuri plants (Bassia
butyracea) nearby the bazaar till
2 am in the morning but were
not lucky to sight them.
Chepangs walk in the uphills
forest to capture bats. Male
Chepangs leave their home at 3
pm in the afternoon and return
back next day after 8 in the
morning.
Dil Bahadur Praja, a local
resident of Shaktikhor V.D.C.
Ward No. 9 demonstrated
netting. They net around
flowered and fruit bearing Chiuri.
The net used to be made of a
local grass but nowadays are
being made from parachute
strings (Nylon strings). They call
them “Bhua”. The Bhua is tied on
a branch of the tree by a
parachute rope called as
“Gyangjun”, which is used to
stretch the net vertically. The
stretched net is again tied to tall
grasses at the ground by
another rope called “Duuring”.
Then, the net is stretched
horizontally by means of a stand
(a long thin bamboo) called as
“Tangopotte”. After the net is
ready in the forest they leave
and wait for bats to visit chiuri
plant. Then they start whistling
and make sounds of toys which
matches the sound of the bats.
When bats arrive near to the net
they move the bamboo stand
(Tangopotte) towards the
direction from where bats
arrived and capture the bats in
the net. Sometime they also use
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mobile traps. Nowadays,
youngsters use the toys to
produce sound that matches
with bat sound. Before, they
used to net around Chiuri trees
only, however, nowadays, they
net along a hill pass
(Bhanjyang). Dil Bahadur says
“At Bhanjyang bats are trapped
between 7:00 in the evening to
midnight and 3:00-4:00 in the
morning”. After they catch bats
they tightly hold on its head and
press very hard at the chest to
damage the heart. Ramji Maya
Chepang, his neighbour comes
out of house with two sub-adult
males and one adult female
Rousettus leschenaulti carrying
in her two hands hearing our
conversation for a long time.
They said the capturing is
sometimes unsuccessful as the
bat populations have decreased.
In their language (Chepang
language) Chiuri is called as
“Yo”, “Winn” for bats and
“Winnmai” for bat meat. They
not only kill bats for bush meat
but also for medicinal purpose.
They believe that bat meat cures
tuberculosis, ulcers, asthma and
rheumatoid arthritis etc. They
pointed out “Bat meat is poison
during fever, so should not eat
bat meat during fever”.

in the market, the importance of
bats for pollination and seed
dispersal of Chiuri. We explained
that the bats are important
indirectly to them as they sell
the products of Chiuri, such as,
fruits and seeds, ghee and cake
to generate some income. We
requested them not to kill bats
anymore and stop the local
trade. We distributed some bat
conservation posters and leaflets
to them.

During our return to Kathmandu
we dropped at Charaudi Bazaar,
Dhading District a small bazaar
on Prithvi Highway. We found
Jitendra Chepang’s hotel which
had gained popularity for bat
flesh during Dhading Festival a
few years ago. However,
nowadays he is not selling bat
meat. He says “Bats numbers
are decreasing day by day and
when there is scarcity for us,
how can we sell?”

A hut of Chepang

They have good understanding
of bats species. According to
them there are four bat species
in their area which they call as:
Winn- those bats which visits
Chiuri (as they describe those
species as Rousettus leschenaulti
and may be Eonycteris spelaea).
Dhangaichha- those bats
roosting inside banana leaves as
well as inside sheds. SyamjuliInsectivorous bats and those
which roosts in bamboo. Rendofrugivorous and other cave
roosting bats. Among these only
Winn are preferred for bush
meat.
We spoke to them and also other
Chepangs at Chepang Museum
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A flowering Bassia butyracea tree
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Sites and Roosting Ecology of Bats of Udaipur District,
Rajasthan
C. Bhatnagar and R. Salvi
Abstract
The roosting sites and patterns of bats were
observed in Udaipur district, which comprises of
eleven tehsils (administrative division of a district).
Nine species of bats were found to occur in the
district out of which two belonged to
Megachiroptera while seven were
Microchiropterans. Maximum diversity occurred in
Girva and Kotra tehsils indicating them to be the
most suitable habitats. Minimum number of bats
was observed in Gogunda, Mavli, Vallabhnagar,
Kherwada and Rishabhdev tehsils all of which have
given refuge to or shelters two species of bats
each. The roosting patterns of these bats are
discussed.

roosting behaviour of Mega and Microchiroptera in
Udaipur district.

Introduction
Bats need a shelter to rest or to avoid extremes of
weather conditions like temperature, rain, winds
etc. They generally try to find a shelter that is also
inaccessible to possible predators. Most bat
roosting sites include crevices, cavities, and caves,
hollow of trees, old buildings, walls, cellars, tombs,
and temples etc. where they can rest in safety. It is
seen that generally microbats choose dark sites
such as those mentioned above while fruit bats
roost in the open on the trees. It has also been
observed that the bats have preferences for
roosting sites. Many bats hibernate during winter
and undergo daily torpor to conserve energy.
Clustering together while roosting can further
reduce heat loss. Some bat species migrate to
hibernation sites or to follow a food source (Wund
and Myers, 2005). Most bat species are not known
to defend their foraging areas. This behaviour
though was reported in tropical species (Wund and
Myers, 2005).

Material and Method
The study was carried out for a period of about
fifteen months, i.e., from November, 2007 to
February, 2009. The sites were visited twice a
week. Identification of bats was carried out by
morphometric studies on each species by catching
the specimen with net and releasing them after the
study. The identification was carried out by
consulting relevant literature and where in doubts
the specimen was sent to BNHS, Mumbai, for
identification.

The roosting pattern and behaviour of bats have
also been a point of interest among many bat
workers (Fleming et al. 1998; Hall, 1982; Brooke et
al., 2000; Campbell et al. 2006). In India,
significant contributions have been made by Das
(1986), Balasingh et al. (1995, 1999) and Bates
and Harrison (1997). The bats of Rajasthan have
been studied by Senacha et al. (2006), Advani
(1982) and Sinha (1980). A good number of bats
are found in Udaipur district due to the presence of
suitable roosting sites. Fruit bats, especially
Pteropus giganteus, are abundant in Southern
Aravallis owing to availability of food and shelter.
The present study was carried out to observe the
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Study area
Udaipur, famous as Lake City, is located at the foot
hills of Aravalli ranges. Geographically, Udaipur
district is located between 73˚E- 74˚35’E Latitude
and 23˚46’N-26˚20’N Longitude. This district
comprises of 11 tehsils (administrative division of a
district) namely Mavli, Vallabhnagar, Kherwada,
Sarada, Jhadol, Kotra, Rishabhdev, Lasadia, Girva,
Salumber and Gogunda. Various roosting sites like
large trees, caves, crevices among rocks and
ceilings, ruins, palaces, temples etc. in these tehsils
were surveyed and studied.

Observations were carried out between 5.30 PM to
8.00 PM on every visit. Bats were observed by
direct sighting with the help of binoculars. Since
the bats are active at early hours of the evening
the pre-identified species were observed in the
evening hours to note their behaviour at the time
of emergence.
Result and Discussion
In India, a total of 110 species of bats belonging to
36 genera and 6 families have been recorded
(Agrawal, 1998). This was raised to 112 species
belonging to 33 genera and eight families within
Indian limits (Srinivasulu and Srinivasulu, 2001).
Simmons (2005) revised the checklist which now
includes 117 species and 100 subspecies under 39
genera belonging to 8 families. Sinha (1980) and
Bates et al., (1994) have reported the occurrence
of 22 species of bats in Rajasthan. Out of these, 9
Aquatic Toxicology and Wildlife Research
Laboratory, Department of Zoology, University
College of Science, Mohanlal Sukhadia University,
Udaipur. bhatnagarchhaya@yahoo.co.in
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bats species belonging to two sub-orders and
seven families have been observed in the district
during the present study. Among these, two fruit
bats and seven insectivorous bats were identified
using Prater (2005) and other relevant literature
like Srinivasulu and Srinivasulu (2001). Many old
buildings, palaces, forts and large trees are found
in Udaipur district, which form favourable sites for
bat roosting. Observations showed bats to prefer
different types of roosting sites namely tree and
buildings, caves, dark rooms, crevices, temples,
behind banners and in tree hollows. Such
preferences for roosting sites depend on various
physical parameters like favourable temperature,
light intensity and humidity. The number of bats
observed is higher in summer months. In winters,
some bats may be found on corner of the ceiling in
small numbers while some are seen in sites such
as caves, mines and cellars. Favourite roosting
sites for Megachiropterans are trees while that of
Microchiropterans are on ceilings in abandoned
and old buildings. The roosting sites of bats in
Udaipur district are recorded in Table 1. The
roosting patterns of some bats observed in
present study are discussed.
1. Indian Flying Fox (Pteropus giganteus)
Indian Flying Fox prefers trees such as Cassia
fistula (Amaltas), Azadirachta indica (Neem),
Acacia nilotica (Babool), Ficus benghalensis
(Bargad), Ficus glomerata (Gulmohar), Ficus
religiosa (Peepal), Ficus virens (Pilkhan), Phoenix
sylvestris (Date Palm), Pongamia pinnata (Karanj),
Prosopis juliflora (Vilayati Babool), Terminalia
bellirica (Baheda), Polyalthia longifolia (Ashoka),
Tamarindus indicus (Tamarind), Mangifera indica
(Mango), Syzigium cumini (Jamun) and Albizia
lebbeck (Siras) to roost. During hottest period of
the year they prefer to roost on the underside of
branch with dense leaves to escape high
temperature. In coolest months they were found
roosting on the top branches where they could get
maximum sunlight. In slightly colder months like
November, December and March they preferred to
roost on the mid branches. In the rainy season,
they roosted on the underside of the branches to
protect themselves from rain. This bat is observed
in all the eleven tehsils of the district.
2. Short-nosed Fruit Bat (Cynopterus sphinx)
This megachiropteran was observed in Kotra and
Jhadol tehsils and occasionally during the
monsoon season in Girva tehsil. Cynopterus
sphinx roost singly or in small groups beneath the
dry leaves of Phoenix sylvestris in Phulwari
(Kotra). This species was also seen hanging
beneath the leaves of Toddy Palm (Borassus
flabellifer) in Jhadol tehsil.
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3. Greater Mouse-tailed Bat (Rhinopoma
microphyllum)
The roost of this bat was observed in all tehsils of
the district. The number of individuals increased in
caves when temperature was low and were found
clustered together in the cave. It was observed
that the number of individuals in caves decreased
during the hot season. They were found to have
migrated elsewhere (probably Sajjangarh) during
summers. In Sajjangarh, the number of
individuals was very high (400 to 600 individuals)
in summers (as compared to rest of the year).
Only three specimens were encountered in
January and fifteen in February. Starting in
February the number gradually increased till June,
falling thereafter and hitting the lowest in January
of the consequent year.
4. Free-tailed Bat (Tadarida aegyptiaca)
Free- tailed bat was observed in the basement of a
rest house in Jai Samand Wildlife Sanctuary,
Sarada tehsil. It was seen in dark and cool portion
of a house in Phulwari Wildlife Sanctuary (Kotra
tehsil) and was also observed in the basement of
the monsoon palace in Sajjangarh Wild Life
Sanctuary (Girva tehsil) Udaipur. Only two
individuals were present in March in Kotra tehsil
while they were not seen in rest of the year.
5. Naked-rumped Tomb Bat (Taphozous
nudiventris)
Naked-rumped tomb bat was observed in forest
rest house at Kotra in a room that was not in use.
This bat was also observed in Sajjangarh Wild Life
Sanctuary, Udaipur in the monsoon palace. They
were observed to roost behind the window and left
the site on approach. Only one individual was
present in April, May, June, August and September
months in the Monsoon Palace. This bat is
reported to occur in large colonies but it was
surprising to find a single individual. Occurrence of
such a single (or isolated individual) could be due
to roost disturbing factors.
6. Least pipistrelle (Pipistrellus tenuis)
Least pipistrelle was observed as a tree dweller,
seen hiding under tree bark and also seen in old
buildings below uprooted plaster, behind meter
boxes, cracks of wooden structure in Phulwari
Wildlife Sanctuary, in crevices of rocks site of
Bakal river in Kotra tehsil. They were observed to
roost behind the plaster on the wall in Sajjangarh
Wildlife Sanctuary in the monsoon palace caps.
Their presence was noted by their dropping on the
ground and by their habit of early rising. They are
the first of all the bats to leave their roosts in the
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evening and are the smallest bat of all in relation
to size.
7. Black-beard Tomb Bat (Taphozous
melanopogon)
These bats were observed in Sajjangarh Wildlife
Sanctuary in the monsoon palace. They were
found to roost on the ceiling in deserted rooms.
This species occupied the corner of the room and
ceiling. Their number was maximum (n=15)
during monsoon and was minimal (n=3) during
autumn and spring. No bats were observed during
winter (December, January, and February).
8. Indian False Vampire Bat (Megaderma
lyra)
It was observed in Girva, Kotra, Lasadia and
Salumber tehsils. The day roost comprised of 8
individuals in Lasadia and 1500 individuals in
Salumber tehsil where this bat was observed on
peripheral wall of a ruin. It is a big sized
insectivorous bat. Droppings of this bat were seen
lying on the floor below their roosting sites.
9. Blyth’s Horse-shoe Bat (Rhinolophus
lepidus)
This bat was observed in small group on the
ceiling of a deserted building in Kotra tehsil in the
month of June but one individual was discovered
from behind a framed picture, displayed on a wall.
This single bat left the site on approach.
Thus, it is observed that maximum diversity
occurs in Girva and Kotra tehsils of the district.
Four tehsils namely Sarada, Jhadol, Lasardia and
Salumber harbour three species each while
Gogunda, Mavli, Vallabhnagar, Kherwada and
Rishabhdev give refuge to two species of bats
each. Girva and Kotra have many caves, ruins,
temples, old buildings and a good number of bat
trees thus accounting for the maximum diversity
of bats in these tehsils.
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Table – 1: Mega and Microchiropteran roosts in Udaipur district
S. Tehsil
No.
1 Girva

Common Name

Rhinopoma microphyllum

Greater Mouse-tailed Bat

Roosting site

Rhinopoma microphyllum

In caves, basement of
Monsoon Palace
Least Pipistrelle
Behind plaster in walls
and in crevices among
rocks
Naked-rumped Tomb Bat
Behind window in
basement room of
Monsoon Palace
Black-bearded Tomb Bat
Outer room of monsoon
palace
Egyptian Free-tailed Bat
Basement of monsoon
palace*
Greater False Vampire Bat Found flying at sunset
near Bari lake
Indian Flying Fox
Azadirachta indica,
Mangifera indica,
Tamarindus indica,
Cassia fistula, Polyalthia
longifolia
Greater Short-nosed Fruit Cassia fistula
Bat
Greater Mouse-tailed Bat Behind Hawa Mahal

2.

Tadarida aegyptiaca

Egyptian Free- tailed Bat

3.

Pteropus giganteus

Indian Flying Fox

Rhinopoma microphyllum

Greater Mouse-tailed Bat

Pteropus giganteus

Indian Flying Fox

Rhinopoma microphyllum

Greater Mouse-tailed Bat

Pteropus giganteus

Indian Flying Fox

Rhinopoma microphyllum
Pteropus giganteus

Greater Mouse-tailed Bat
Indian Flying Fox

Cynopterus sphinx

Greater Short-nosed Fruit
Bat
Greater Mouse-tailed Bat

2.

Pipistrellus tenuis

3.

Taphozous nudiventris

4.

Taphozous melanopogon

5.

Tadarida aegyptiaca

6.

Megaderma lyra

7.

Pteropus giganteus

8.

Cynopterus sphinx

1.

1.

Sarada

Mavli

2.

1.

Vallabhnagar

2.

1.
2.

Jhadol

3.
1.

Lasadia

Rhinopoma microphyllum

2.

Megaderma lyra

3.

Pteropus giganteus

1.
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Scientific Name

Rishabhdev

Rhinopoma microphyllum

Approx.
no. of bats
50 – 700
2

1

5
2

3000

4
1500

Basement of rest
1
house*
Syzygium cumini, Acacia 250 – 300
nilotica
Rathani Temple
50
Ficus benghalensis,
Syzygium cumini, Ficus
relegiosa, Azadirachta
indica
Small spaces between
wall and pipelines
Syzygium cumini,
Azadirachta indica,
Mangifera indica, Ficus
benghalensis
Deserted kuchcha house
Tamarindus indica,
Syzygium cumini, Ficus
religiosa, Acacia nilotica,
Eucalyptus sp., Phoenix
sylvestris, Pithecelobium
dulce, Ficus virens
Borassus flabellifer

200 – 500

In old house

20

2
100 – 800

100
115 – 5000

3

Greater False Vampire Bat Basement of Lasadia
10
garh
Indian Flying Fox
Mangifera indica
150 – 400
Tamarindus indica
Mangifera indica,
Syzygium cumini,
Azadirachta indica, Ficus
benghalensis
Greater Mouse-tailed Bat Keshariya ji temple
15
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2.

Pteropus giganteus

Indian Flying Fox

Tamarindus indica,
300 – 500
Mangifera indica,
Azadirachta indica, Ficus
virens, Ficus
benghalensis

Rhinopoma microphyllum

Greater Mouse-tailed Bat

Cave

2.

Pipistrellus tenius

Least pipistrelle

3.

Taphozous nudiventris

4.

Rhinolophus lepidus

5.

Tadarida aegyptiaca

6.

Megaderma lyra

7.

Pteropus giganteus

8.

Cynopterus sphinx

1.

Kotra

150
30

Rhinopoma microphyllum

In crevice of rock, also
seen hiding under bark,
below uprooted plaster
of walls, behind meter
boxes, cracks in wooden
structures and roof
Naked-rumped Tomb Bat
Abandoned rooms of
rest house
Blyth’s Horse-shoe Bat
Behind framed picture
displayed on a wall*
Egyptian Free- tailed Bat
Seen in dark and cool
portion of old houses
Greater False Vampire Bat Caves, seen in dark and
cool portion of old house
Indian Flying Fox
Albizia procera, Ficus
religiosa, Phoenix
sylvestris, Ficus
benghalensis, Pongamia
pinnata, Prosopis
juliflora, Tamarindus
indica, Terminalia
bellirica, Acacia nilotica,
Azadirachta indica, Ficus
glomerata
Greater Short-nosed Fruit Phoenix sylvestris
Bat
Greater Mouse-tailed Bat Abandoned portions of
buildings
Indian Flying Fox
Tamarindus indica,
Azadirachta indica,
Mangifera indica, Ficus
benghalensis
Greater Mouse-tailed Bat Old room

2.

Megaderma lyra

Greater False Vampire Bat Old room

1500

3.

Pteropus giganteus

Indian Flying Fox

Tamarindus indica,
Holoptelea integrifolia,
Albizia procera, Acacia
nilotica, Azadirachta
indica, Mangifera indica,
Ficus virens

40 – 1500

Rhinopoma microphyllum
Pteropus giganteus

Greater Mouse-tailed Bat
Indian Flying Fox

Deserted kuchcha house 35
Ficus religiosa, Albizia
200 – 5000
odoratissima, Madhuca
indica, Albizia lebbeck,
Phoenix silvestris, Ficus
benghalensis, Syzygium
cumini, Mangifera indica

1.

Kherwada

2.

1.

1.
2.

Rhinopoma microphyllum
Pteropus giganteus

Salumber

Gogunda

3
1
2
5
150 – 7000

5
150
100 – 1000

40

* Bats seen only once during the study period
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Pallas’s Squirrel (Callosciurus erythraeus) in Dudpukuria – Dhopachari
Wildlife Sanctuary, Bangladesh
Md. Kamrul Hasan1, Padma Kumar Tongchangya2, Md. Ibrahim Khalilullah3, Mominul Islam
Nahid3 and Mohammed Mostafa Feeroz 4
Pallas’s Squirrel or Red-bellied
Tree Squirrel Callosciurus
erythraeus is a medium-sized
squirrel with a head body length
of about 20 cm and tail length of
22 cm (Blanford 1891). Pallas’s
Squirrel can be easily recognized
by its reddish belly, olive-brown
upperparts and bushy tail which
is longer than the length of headbody (Menon 2003). Blackish
hairs at the base of the tail
continue up to the tip. Under part
of the tail is reddish-brown as
the belly colour.
Distribution of Pallas’s Squirrel is
ranged from Southern China,
Malay Peninsula to Taiwan and
also found in Arunachal Pradesh,
Assam, Manipur, Meghalaya,
Mizoram, Nagaland, Sikkim and
Tripura of India, Bhutan,
Myanmar and Thailand
(Srinivasulu et al. 2004, Menon
2003, Asmat and Hannan 2007).
Occurrence of this species in
Bangladesh has been reported by
many researchers (Khan 1982,
1985, 2010; IUCN 2000, Molur et
al. 2005, Asmat and Hannan
2007, Khan 2008 and Ahmed et
al. 2009) but none of these
confirmed any specific locality
while some of the authors were
doubtful about the occurrence of
this species (Khan 2008). This
note is first report of this species
presence in Bangladesh based on
recent sighting and photograph.
During the wildlife survey in
Dudpukuria-Dhopachari Wildlife
Sanctuary (22º18.700΄ N
92º09.160΄E), Chittagong (Fig.
1), a few individuals were
sighted on the bushes over a
water stream inside the forest in
March 2011. We sighted three
individuals of Pallas’s Squirrel
Callosciurus erythraeus (Image

36

Image 1. Photograph of Pallas’s Squirrel in Dudpukuria-Dhopachari
Wildlife Sanctuary (Photo: M.K. Hasan).

1). The forest is mixed evergreen
type with dominating tree
species of Dipterocarpus
turbinatus (vern. Garzan),
Artocarpus sp. (Chapalish),
Dilenia pentagyna (Hargaza),
Syzygium sp. (Jam), Swintonia
floribunda (Civit), Ficus sp. (Bot),
Bombax sp. (Shimul), Wild
Mango Mangifera longipes (Uryaam) and different species of
bamboo (Bambusa sp.,
Melocanna sp., etc.).
The present sighting of this
species is of significance since for
the first time it confirms the
exact locality as well as the
occurrence of this species in
Bangladesh. Pallas’s Squirrel is a
Least Concern species globally
(Duckworth et al. 2008), while in
Bangladesh it has been listed as

Data Deficient (IUCN Bangladesh
2000). Hunting for consumption
has depleted some South Asian
populations (Molur et al. 2005),
but in Bangladesh rapid habitat
destruction is the major threat to
this species.
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Fig. 1 Sighting location of Pallas’s Squirrel in
Dudpukuria-Dhopachari Wildlife Sanctuary,
Chittagong, Bangladesh.
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Study on Ecology of Pika (Ochotona sps) at Langtang National
Park as an Indicator of Climate Change
Narayan Koju*
Copenhagen and Cancuns hotly
discussed on climate change.
Kalapathar was set as meeting
spot of cabinet to highlight on
the effect of climate change.
Though it is not the topics of
butter and bread, climate
change can effect bread and
butter of mankind and even of
any tiny animal. It clicks in me
that what about pika, a small,
temperature sensitive mammal
found in high mountain region. I
am interested to study the
ecology of pikas (Ochotona sps),
as an indicator of climate change
and its impact in biodiversity of
Himalayan ecosystem. I selected
Langtang National Park as it is
the best place to be studied.

Pika at 4300m in Langtang NP

Pikas are small mammals related
to rabbit and hare that inhabit
rocky talus field in alpine area.
These animals are absolutely
restricted to Himalayas of
Hindukush Himalayas (HKH) and
the mountains of Western North
America. Nepal has six species
of pika (Shrestha, 1997) out of
29 species worldwide (IUCN,
1990). They are:
1. Large eared pika (Ochotona
macrotis)
2. Royle’s pika (Ochotona roylei)
3. Himalayan pika (Ochotona
himalayana)
4. Moupin pika (Ochotona
thibetana)
5. Black lipped pika (Ochotona
curzoniae)
6. Dauria pika (Ochotona daurica
(pallas))
We have very little knowledge
about pika. They are reported
from Sagarmatha National Park,
Langtang National Park, Rara
National Park, Annapurna
Conservation Area and Makalu
Barun Conservation Area. Only
large eared pika (Ochotona

38

Pika at 3300m in Ghodatabela langtang

macrotis) and Royle’s pika
(Ochotona roylei) are found in
Langtang National Park. They
both have similar structure and
habitat. They have reddish
brown fur with pale band over
the nape, the winter coat is
similar, but may shows traces of
rufous coloration (Smith et al.
1990). Its body length range

from 15 – 20 cm and the
diameter of head is 7 cm. It
weighs 100 – 150gm and is
found at 2800 m to 5000 m
(Fedosenko, 1974; Formozov,
1982). They are frequently
active during hours of down and
dusk (Kawamichi, 1971) and
they do not exhibit high calls in
Gosainkunda (Kawamichi, 1968).
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Pikas are extremely temperature
sensitive because they have thin
skin with hair and are non
hibernating species. They are
micro habitat on higher peaks
with average body temperature
of 104° F. Their body
temperature is generally 2-3°C
higher than other small
mammals inhabiting in the same
rock slides. They may suffer
from hyperthermia or death after
brief exposure to ambient
temperature above 25-29.4°C
(Smith, 1974). The breeding
season of pika starts from late
spring to late summer. Its
average litter size is 3 (Abe,
1971).
The distribution of pika directly
depends on the availability of
forage plants species. Pikas
forage on various plant species.
Shrestha, et al (1999) reported
that 33 plant species
accumulated in its haypiles.
Those contain herbs, shrubs and
grasses along with their flower
and fruits. Some leguminous
plants grow from its dropping
and it helps in dispersal of seed
that increase the diversity and
richness of plants.
Pika’s burrows are interestingly
shared by other faunal
component mainly small
mammals and birds. According
to Khanal (2007) their borrow
offer breeding habitat for birds
like Hume’s Ground jay
(Pseudopodoces humilis), Scaly
Breasted Wren Babbler
(Pnoepyga albiventer), snow
finch (Pyrgilauda davidiana),
lizard (Phrynocephalus sps) and
squirrels (Spermophilus sps).
Thus pika is keystone species for
conservation of biodiversity of
Himalayan region.
Climate change is one of the
most significant contemporary
threats to biodiversity worldwide
and is expected to have a
profound effect on both
individuals and population in
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animal communities (Isaac,
2008). Similarly Wolf (2007)
reported that pika in California
are under extinction due to
global warming. He explained
the great change in population
status, abundance, predation,
disease and interaction with
other fauna as impact of climate
change.

Structure and Communication
Processes in Mammals. Nauka,
Moscow-Leningrad, 245-263 pp.

Our Himalayas the only habitat
of pika are experiencing climate
change. Fast melting and
receding of glaciers, early rain in
April, alternation in flowering,
change in fruiting time and its
size and invasion of new species
of plants are sign of climate
change in Himalayan ecosystem.
But we don’t have any detailed
study on climate change and its
impact in biodiversity. So pika
can be studied as the good
indicator of climate change and
its impact in biodiversity can be
explored by the study of ecology
of pika.

Kawamichi, T. 1968. Winter
Behaviour of the Himalayan Pika

The study will give scientific
information on different species
of pika, its population status, its
role in conservation of
biodiversity. Similarly scientific
information on climate change
on Nepal Himalaya and its
impact to sensitive animal’s
ecology will be explored.
Therefore I hope the study will
input vital effort on scientific
contribution to cope with climate
change and its impact in
biodiversity of Nepal.

Shrestha, K., Khanal, B., and
Karki, J.B. 1999. Foraging and
Haying Plants of Royles Pika
(Ochotona roylei: Lagomorpha) in
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Relationship between the rodent species diversity and
characteristic of soil
Kalyan Brata Santra*1 and Chanchal Kumar Manna2
Relationship between the species diversity of
rodents and nature of soil conditions were studied
in four Districts (i.e., Nadia, North 24-Parganas,
Hooghly and Burdwan) of the Gangetic plain of
West Bengal, India, in the year 1999-2001.
The soil conditions in these regions are varied. Due
to the diversity in the soil conditions there are
some differences in the agricultural productions
also. But there is no substantial report regarding
the various information about the rodents and
characteristics of the soil preferred. Considering
the idea, an attempt has been made to investigate
the actual rodent species and relationship of the
rodent with the soil characteristics in the four
Districts of the Gangetic plain of West Bengal.
Five species of rodents were recorded in the study
period. Among them Rattus rattus was quite
preponderant followed by Mus musculus, Rattus
norvegicus, Bandicota bengalensis and Bandicota
indica (Santra and Manna, 2008 and 2011).
In agricultural and barren lands, live burrows were
identified and counted according to Chopra et al.
(1996). The amount of hoarded food materials by
the rodents within burrows were collected and
measured. Burrows of various rodent species were
identified by their individual characteristics (Table 1
and 2) and trapping of the rodents. During the
time of dugouts, soil samples were collected from
the middle portion of the burrows in various fields
and houses, preserved and analyzed. Data were
calculated by Large sample test for equality of two
proportion and Frequency chi- square test for large
sample test (Rao, 1952 and 1974).

Chopra, G., Kaur, P. and Guraya, S. S. (1996)
Rodents : Ecology, Biology and Control. R. Chand
and Co. New Delhi. pp. 1-202.
Rao, C. R. (1952 and 1974). Advanced
statistical methods in biometric research. John
Wiley Publication, 1952 and Hofner publication,
1974.
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districts of the Gangetic plain of West Bengal,
India. Univ.J.Zool. Rajshahi Univ.27: 85-90.
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the Gangetic Plain of West Bengal. Small Mammal
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Walkley, A. and Black, I. A. (1934). An
examination of the Degtjareff method for
determining soil organic matter, and a proposed
modification of the chromic acid titration method .
Soil Sci., 34 : 29-38.

PH of the soil, exchangeable potassium, Calcium,
Magnesium and Sodium (Baruah and Barthakur,
1997) and organic carbon (Walkley and Black,
1934) were estimated from the soil by optical
method but no statistically significant variations
among the soils characteristics of the burrows of
five major rodent species in these Districts were
noticed (Table 3).
References:
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Publishing house Pvt. Ltd., New Delhi.
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Table 1.

Location of burrows and characteristics of soil due to the presence of rodents

Rodent
Species
Rattus rattus

Site of burrows

Position of
burrows
always floor,
wall and
trees

Colour of soil

Rattus
norvegicus

near water sources

always floor

Mus musculus

kitchen, house

Bandicota sp

near water, buildings
and garden

maximum in
floor and
then in wall
floor

depending
upon the
surroundings
depending
upon the
surroundings
depending
upon the
surroundings

building, crop field,
garden, grain house

depending
upon the
surroundings

Wet /dry/
semi-dry
semi-dry or
dry

dry and wet

dry

wet

Soil amount and
particles size
medium size of
granules, maximum
opening of the burrows
shows a particular
amount of soil in each
cases
always large granules in
mud and dust in sand ,
large amount of soil
small amount of soil,
very fine granules or
dust
huge amount of soil,
large granules

Table 2. Location of burrows and types of hoarded materials.
Rodent species
Rattus rattus

Associated fields
Hoarded materials
wheat, potato, paddy, fruit trees and other panicles of paddy, wheat and tomato
agricultural fields

Rattus norvegicus

wheat, paddy, potato and water logged rice

Mus musculus
Bandicota sp

mature paddy field
rice
near water source, paddy, potato and water snail, fish and less amount of paddy or
logged paddy fields
wheat

crab shell, snail, paddy and wheat

Table 3. Soil characteristics of the burrows due to the presence of various
types of rodents in the four Districts of West Bengal
Rodent species

Rattus rattus
Rattus norvegicus
Bandicota sp
Mus musculus
X2

PH

7.01 ± 0.09*
6.92 ± 0.08
7.13 ± 0.3
7.01 ± 0.002
0.0003
NS

Organic Carbon cmol (P+)Kg-1
(%)
Exch. Ca
Exch. Mg

Exch. Na

Exch. K

0.87 ± 0.03
0.85 ± 0.02
0.80 ± 0.03
0.88 ± 0.11
0.0002
NS

2.83 ± 0.16
3.04 ± 0.22
2.65 ± 0.21
2.59 ± 0.13
0.0034
NS

3.49 ±
3.18 ±
3.70 ±
4.35 ±
0.013
NS

3.73 ± 0.93
3.49 ± 0.06
3.55 ± 0.19
3.53 ± 0.20
0.0014
NS

3.58 ± 0.07
3.40 ± 0.08
3.51 ± 0.16
3.42 ± 0.18
0.0014
NS

0.11
0.14
0.30
0.67

*

Mean ± Standard error; Exch. : Exchangeable; NS: Not significant; Ca : Calcium; Mg: Magnesium; Na:
Sodium; K:Potassium
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Monitoring of bats in Sankhuwasava district of eastern Nepal
Dibya Raj Dahal* and Sanjan Thapa
Few months ago our friend Yadav
Ghimire had sent a photograph
of juvenile bat from Danda
Pangma which probably seems to
be juvenile of Molossidae. The
species was not confirmed due to
lack of specimen. We decided to
visit the place to collect the
specimen.
Sankhuwasava is the one of the
sixteen districts of Eastern Nepal.
The district is located at an
altitude, that ranges from 446m
to 8463m at Mt. Makalu, the fifth
highest Mountain of the World).
The total area of Sankhuwasava
is 3480 km2. The study sites
chosen were Madi-Rambeni,
Tumblingtar, Khandbari bazaar,
Manebhanjang, Pangma, and
Chewa. Population of mixed
communities (Bahun-Chhetri, Rai
etc.) lives at these sites. Shorea
robusta, Schima wallichi, Alnus
nepalensis, Pinus sp.,
Elaeocarpus sphaericus, Bassia
butryracea etc. dominates the
vegetation. Monitoring was
carried out from October 21 to
28, 2010.

Tumlingtar bazaar, Khadbari – 13 with airport runway

October 21, 2010
Roost search was conducted from
7:00 to 11:00hrs in the morning
at Madi Rambeni V.D.C. Ward No.
3 and 6. No roosts could be
observed. Mistnetting was
deployed at Madirambeni-3
(Dhandegaun) from 19:00 to
22:00hrs, but no bats could be
captured.
October 23 and 24, 2010
Mist net was used aside a pond
in Tumlingtar, Khadbari-13
nearairport from 19:00 to
22:00hrs but again no bat could
be captured. However, bat were
frequently seen flying in the
area. The ultra sonic calls
produced by the bats were
recorded using Magentta Mkllb
heterodyne bat detector and the
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The colony of C. sphinx at Tumlingtar
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An experiment of mist netting in pond of Tumlingtar.

Seeds of Rudrakshya (Elaeocarpus sphaericus)
below the roost at Tumlinghtar

recorded frequency was 60 kHz.
Two roosts were observed at
Tumlingtar, Khadbari-13
(Mathillotar) at 7:00hrs. A
roosting colony of 10
Cynopterus sphinx was observed
under banana leaf from where
two female with pup were
captured and morphometric
analysis was done. Seeds of
rudrakshya (Elaeocarpus
sphaericus) were observed just
below the roost and locals
informed “bats bring fruits of the
rudrakshya every night from the
nearby forest”. They eat its
epicarps and drop down the
seed. The seeds of rudrakshya
appear in different shapes. The
seeds usually have five faces.
However, occasionally seeds with
either fewer or more than five
faces could also be found. Such
unusually looking seeds fetch
good price in the market. This is
a perfect example of bat’s role
not only in the seed dispersal,
but from cultural and economic
point of view too.
Another roost with 5-6
Pipistrellus sp. was found near
the Cynopterus roost. Again
next roost of colony of
Pipistrellus sp. was found at
afternoon in the Airport Police
Security Check Station. They
were found living at the crevices
in the wall at the window.
October 25, 2010
In Khadbari-1 roost of
Cynopterys sphinx was observed
at 13:00hrs. A colony of five
individuals was observed
roosting under banana leaf.
Mistnetting was deployed at
Manebhanjyang, Khandbari-3
from 19:00 to 22:00hrs in the
school compound. An adult
female of Cynopterus sphinx
was netted at 21hrs.

Pipistrellus sp. (Probably p. coromandra) Khadbari-13 Tumlingtar
(Airport)
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October 26, 2010
Roost search continued from
7:00 to 11:00hrs at Pangma,
Khadbari-4. A colony of 11
Hypsugo sp. was found roosting
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inside a vertical bamboo in a
house at Danda Pangma. We
visited Chewa, Khadbari- 2
during 13:00 to 17:00hrs but no
roost could be found. Mist
netting was done from 19:00 to
22:00hrs at another place in the
area where two individuals of
Cynopterus sphinx was captured.
Both individuals of Cynopterus
sphinx were male.
October 27, 2010
We again searched for bat roosts
in Madirambeni- 6 but could not
find any. Mist netting was done
at Yodare cave from 19:00 to
21:00hrs but no bats were
caught.
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Hypsugo sp. at Danda Pangma, Khadbari-4
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Elaeocarpus sphaericus
tree bearing fruits at
Khandbari-1
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Selected abstracts from Second Seminar on Small Mammals
Conservation Issues 2011 - Conserve Small Mammals for
Sustainable Forest
Non-volant Small Mammals of Rajasthan: An
Ecological Analysis
Partap Singh, Department of Zoology, Government
Dungar College, Bikaner, India Correspondence:
partapsk@gmail.com
The state of Rajasthan is the largest state of India and
quite interesting from zoogeographic point of view.
The Aravalli mountain range, one of the oldest in the
world, diagonally bisect the state to western arid and
eastern semi arid regions. Only hot desert of India,
the Thar, is situated in North-western part of the state
and occupies 61% of the geographical area of the
state. State of Rajasthan is abode to 25 species of
small mammals and out of these seven are endemic
to Indian sub-continent. As far as IUCN status of small
mammals of the state is concerned, most of them are
categorized in "Least Concern" or "Near Threatened"
categories. General perception among public about
small mammals, especially rodents, is that they are
vermin and should be exterminated at the very first
sight. Howsoever, very few people know that this
largest group of mammals is one of the most
threatened groups. Some of the non-volant small
mammals such as Funambulus pennanti, Tatera
indica, Rattus rattus, Cremnomys cutchicus, Golunda
ellioti, Meriones hurrianae, Bandicota bengalensis,
Mus musculus, Mus phillipsi and Suncus murinus are
widely distributed and abundant in number and
presently have no serious threats. Some rodents of
Thar such as Gerbillus nanus, C. gleadowi and
Millardia gleadowi have restricted distribution to this
region and very little is known about them. Major
threats to small mammals of Rajasthan are habitat
loss due to fragmentation, rampant increase of
pesticide use during last few years, changing climatic
conditions, canal irrigation and road accidents. The
fact remains that this group of small mammals is still
poorly studied in Rajasthan and lot is yet to be
explored about these secluded animals.
A Review on Occurrence of Bats in Protected
Areas other than their Buffer Zones of Nepal
Sanjan Thapa
Small Mammals Conservation and Research
Foundation, New Baneshwar, Kathmandu
Assemblage of 53 bat species has been recorded
within elevations of 64m a.s.l. (Taaghandubba-5,
jhapa district) to 4154m a.s.l. (Makut, probably Mukut
in Dolpa district). Literatures reporting bats
assemblage within 10 protected areas were reviewed.
Number of bat species occurring in protected areas
counts 41, distributed at an elevation range from 70m
a.s.l. (Koshi Tappu Wildlife Reserve) to 3600m a.s.l.
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(Shey-Phoksundo National Park). Six species are
exclusively reported from Protected Areas and their
buffer zones. Annapurna Conservation Area harbours
the maximum number of bat species assemblage
amongst 10 Protected Areas. Detailed survey should
be exercised to other untouched nine protected areas
and their buffer zones. Since most of the literatures
reviewed are outdated, monitoring of bat assemblage
in those protected areas should also be carried out to
prepare the up to date chiropteran database.
Reproductive Behaviour and Population
Dynamics of Indian Flying Fox (Pteropus
giganteus)
Virendra Mathur, Yuvana Satya Priya, Harendra
Kumar & Vadamalai Elangovan
Department of Applied Animal Sciences, Babasaheb
Bhimarao Ambedkar University, Vidya Vihar, Rae Bareli
Road, Lucknow -226 025, India
Correspondence: elango70@yahoo.com
Reproductive behaviour and population dynamics of
Indian flying fox (Pteropus giganteus) was studied in
an age-old maternal colony in Uttar Pradesh. About
300 individuals of P. giganteus roost in the maternal
colony during early spring which increased
exponentially when they actively engaged on pair
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formation and copulation. After the occurrence of
mass copulation, the population size of colony was
declined gradually and maintained an apparent
stability. General maintenance behaviours such as
wing fanning, wing stretching, grooming, locomotion,
sleeping, urination and defecation were observed
along with social behaviours including antagonistic
vocal display, courting females and copulation. Two
modes of copulatory behaviours (frontal and dorsal)
were observed during copulation of P. giganteus.
Courtship displays and copulatory behaviours were
observed throughout the day at the diurnal roost.
Peak copulation was observed between 1000 h and
1200 h and an average each mating held for 90 ±
19.5 sec. Pteropus giganteus used auditory, olfactory
and tactile communications during pre and postcopulation period. In contrast to the earlier reports, P.
giganteus had undergone two mating cycles (spring
and autumn). Female bats which involved in
copulation during the spring season given birth at the
beginning of June. The lactating females retained their
pups with them until the latter become three months
old. The postpartum females left their first cohort and
involved on pair formation and copulation during
autumn reproductive season of the same year.
Presence/Absence and Status of Squirrels
(Sciuridae) in Makalu Barun National Park
Yadav Ghimire, Raju Acharya, Binod Ghimire &
Vicky Koirala
Friends of Nature, Baneshwor, Kathmandu, Nepal
E-mail: pantherapardusypg@gmail.com
Status of flying squirrels were assessed in MakaluBarun National Park during April-May 2009,
November-December 2009 and June 2010. Camera
trap images, direct sightings with photographs, pelt
records and information from local people were used
to derive the information on the status of species. Two
species of flying squirrels namely Red Giant Flying
Squirrel Petaurista petaurista and Particoloured Flying
Squirrel Hylopetes alboniger were recorded while four
other squirrel species viz. Hoary bellied Squirrel
Callosciurus pygerythrus, Black Giant Squirrel Ratufa
bicolor, Himalayan striped Squirrel Tamiops
macclellandi, Orange bellied Himalayan Squirrel
Dremomys lokriah were recorded during the study.
Taking aside some sporadic incidents squirrels were
not found to be sought after for killing however black
giant squirrel was prone to retaliation by humans.
Killing of flying squirrels is relatively common in the
district as record of two Red giant flying squirrel pelts
and many other anecdotal records suggest. People
were also observed to catch the young pups and rear
them in captivity. However there were no conclusive
evidences to suggest an existence of their illegal
trade.
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Small Mammals Survey in and around Koshi
Tappu Wildlife Reserves, Nepal
Prava Pandey & Prativa Kaspal
research@himalayannature.org,
data@himalayanature.org
Small mammals regarded as "pests" should not be
viewed separately from other components in the
ecosystem. They play significant influences on
vegetation and soils, exert predatory pressure on
other animals and provide food for predators. Survey
on small mammals was thus conducted to know their
diversity and distribution in the area through camera
trappings and semi structured questionnaires.
Awareness programs were held in the local level to
inform people about the role of small mammals on the
ecosystem and on human beings. Altogether 5 species
of small mammals belonging to 5 genera and 4
families were recorded during the study period.
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Small Mammals Conservation and Research Foundation (SMCRF), New Baneshwor,
Kathmandu, Nepal celebrates United Nations Decade on Biodiversity through
Seminar on Small Mammals Conservation Issues as an annual event in
collaboration and support from different NGOs and INGOs. SMCRF announces for
the Call for papers and posters for the “Third Seminar on Small Mammals
Conservation Issues, May 15, 2012”. We consider Bats, Rodents, Lagomorphs,
Small Cats and Carnivores under Small Mammals. We request for papers and
posters from interested national, regional and international researchers,
conservationists, freelancers and university students in this field.
Please contact:
Seminar Co-ordinator
TSSMCI-2012
smcrfseminar@gmail.com

Deadlines
Abstract	
  submission:	
  July	
  15,	
  2011
Full	
  paper	
  Submission:	
  October	
  15,	
  2011

www.smcrf.org
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SMALL MAMMAL NETWORK
International Partners

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 Expert: 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.

Chester Zoo Conservation Fund supports ZOO/
CCINSA office, BAT NET newsletter and training
in field techniques for bats. Chester Funds have
also made it possible to conduct training for rodent
biologists as well. Chester Zoo, which has an
outstanding and very popular facility for exhibition
and breeding of bats, and an active conservation
interest in chiroptera is located in Upton-on-Chester
in United Kingdom and administered by North of
England Zoological Society. www.chesterzoo.org
Bat Conservation International BCI is one of
the most active, innovative and respected bat
conservation organisations in the world. BCI has
become a 2011-2012 International Year of the Bat lead
partner and has extended an invitation to batters all to
participate in the global celebration. See BCIʼs wonderful
website: www.batcon.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

Scientific Chair: Sujit Chakraborty
Convenor and Administrator: Sally Walker

BSG, SSC, IUCN

Small Mammal Mail
SMM is a web-based bi-annual Newsletter celebrating the most useful yet most
neglected Mammals for both CCINSA & RISCINSA -- Chiroptera, Rodentia,
Insectivora, & Scandentia Conservation and Information Networks of South Asia.
Editor: Sally Walker; Technical Advisors: Sanjay Molur, B.A. Daniel, R. Marimuthu;
and Publication Assistants: Latha Ravikumar, Ravichandran, Pravin Kumar.
CCINSA and RISCINSA are an activity of Zoo Outreach Organisation (ZOO) and
Wildlife Information Liaison Development (WILD) in association with CBSG, South
Asia and RSG, South Asia.
Note: ZOOS’ 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 Organisation
9A, Lal Bahadur Colony, Peelamedu, Coimbatore 641004 TN INDIA
Phone: 91 422 2561087; Fax 2563269; 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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