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PREFACE

The state of Gujarat situated in the north-western region of the Indian subcontinent, is
very interesting from the zoological point of view. It has the longest coast line exhibiting a
rich mangrove area and a wide variety of corals. The state also has the largest marshy land,
the Rann of Kutch which is periodically inundated by marine transgressions. Northern
Gujarat is dominated by arid climate and along with the Rajasthan desert, it harbours a
number of species showing Saharan affinities. Southern Gujarat falls under sub-humid and
humid zone and is mostly inhabited by Peninsular elements. The state also has the distinction
of providing the last refuge to two highly threatened mammalian species, the lion in the Gir
forest and the wild ass in the little Rann of Kutch. Moreover, the great Rann of Kutch is
possibly the only established breeding habitat for the flamingo in India. The state holds a
spectacular biodiversity. The Zoological Survey of India has always given prime attention
to the fauna of Gujarat. Though much work has been carried out in this connection, yet it
was now felt that there was a need to resurvey and compile all data to enable one to get the
complete information on the faunal diversity of Gujarat in one place. Hence, under the State
Fauna series this is being undertaken for Gujarat.

The present publication is Part I of the State Fauna Series of State of Gujarat. This
deals with Vertebrates. Part - I will be dealing with the Invertebrate fauna of the State. During
the post independence period, the scientists and staff of Zoological Survey of India have
carried out a number of surveys to collect all the relevant information from the state. Recently
surveys have once again been carried out and the results are presented here. Mammals have
been compiled and collated by Dr. S. Chakraborty and Dr. V.C. Agarwal ; Birds by Mr. B.B.
Dutta; Reptiles by Dr. R.C. Sharma; Amphibians by Mr. A K. Sarkar and Mr. S. Ray: Marine
and Estuarine Fishes by Dr. R.P. Burman, Mr. P. Mukherjee and Mr. S. Kar; Freshwater Fishes
by Mr. T.K. Sen and Mr. P.K. Banerjee. I wish to express my gratitude to all the authors for
their hard work. I also wish to express my sincere thanks to the Coordinator of this Volume.
Dr. Q.H. Bagqri, Joint Director and Officer-in-Charge of Desert Regional Station of ZSl.
Jodhpur for the painstaking efforts in compiling all the chapters and to bring them nto a
unified style.

I hope this volume which forms the baseline data on vertebrate diversity of the State of
Gujarat will be very useful for all future workers in the field of Biological Diversity not only
from that state but for individual group of fauna.

Dr. J.R.B. Alfred
Director.
Zoological Survey of India
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INTRODUCTION

QAISER H. BAQRI
Zoological Survey of India, Desert Regional Station, Jodhpur 342 009

Naming the organisms and identifying
them as friends or enemies must have been the
foremost task of the first human on this planet.
Since then, the practice of naming the
organisms has passed through evolutionary
stages and has now formed an independent
discipline in life sciences, i.e., taxonomy.
According to World Conservation Monitoring
Centre (WCMC), about 1,604,000 species of
living organisms have been named till date.
However, as per estimates of taxonomists, there
might be around 10-100 million species on
earth. Hence, a majority of species is yet to be
discovered and named. Obviously, the
organisms of larger size could be sighted and
identified first while the smaller organisms,
specially having hideous nature, remained
unnoticed until efficient magnifying devices
were invented. As a result, majority of the
unnamed organisms are microorganisms or
invertebrates which are very rich in diversity.

In nature, each and every species of plants
and animals play an important role in
maintaining its  ecosystem functional.
Unfortunately, rapid depletion of biological
resources has been noticed in recent decades
mainly due to increased industrialisation,
urbanization and demand for food, fodder,
wood, clothes, etc. for the increased human and
livestock populations. This depletion has led to
the destruction or degradation of their natural
habitats or ecosystems. This has resulted in the
extinction of species, many without being
named. Besides, a large number of species are
being threatened and are on the verge of
extinction. All these factors create an
imbalance in the ecosystem. It is now feared
that further imbalance will make ecosystems

non-functional and that may lead to the
extinction of the human race itself.

In view of the facts mentioned above, a
movement of conservation started with a new
approach and terminology ‘Biodiversity’ in
1988. This concept was recommended by the
World Commission on Environment and
Development (WCED) appointed by General
Assembly of the United Nations in 1987 for the
conservation of biological resources in the
world. This new approach emphasises the
conservation of nature for many reasons
(ecological, genetic, economic, educational,
social, cultural, aesthetic, etc.) instead of
conventional approach to protect species by
species and protected areas. This is necessary
because species do not live in isolation but are
dependent on each other. Realising the
alarming situation and the importance for
maintaining the life sustaining system of each
ecosystem, the Global Biodiversity Convention
was adopted at the Earth Summit organised by
the United Nations on Environment and
Development held at Rio de Janeiro in June,
1992.

In order to chalk out any strategy for
conservation, the first step is to complete the
inventory of species so as to know the richness
of species in each biogeographical zone or the
administrative unit (district/state). Moreover,
for a better planning, we must know what we
have lost, what is left and what is to be
conserved? Since the plants and animals are
now considered as biological resources for
which conservation is a must, the information
on the distribution of species in each state will
also help in the assessment of wealth of these
resources. In fact, the database on biodiversity
is considered a prerequisite before starting any
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developmental or industrial project either at
district or village level. Such information will
also guide us in the sustainable use of any
component of biological resource in a way and
at a rate that does not lead to the long term
decline so that the future generations can also
meet their demand, as recommended in the
Biological Convention. The tropical countries
are generally very rich in biodiversity because
of their climatic uniformity. Among these
countries, the Indian subcontinent has also
exhibited a rich biodiversity. Though India
occupies about 2.2% land mass of the world, it
represents about 8.4% of the documented
biodiversity, i.e., 48000 species of plants and
89451 species of animals.

During the last 52 years (the post
independence period), the scientists in
Zoological Survey of India (ZSI) and a few
other institutes have done significant research
work on the identification and distribution of
different groups of animals (from Protozoa to
Mammalia) in the country. Since a huge wealth
of information exists in the Indian Zoological
literature, this is the time to collate them and
prepare the database of faunal resources. It was
therefore, felt necessary that the scattered
information in literature on fauna of India
should be gathered either state wise or
ecosystem wise in separate volumes. In this
direction, the ZSI has already undertaken the
responsibility to publish ‘State Fauna Series’
in order to provide up-to-date information on
the faunal resources of each State in the
country. Of this Fauna Series, No. 8 has been
initiated in order to report the known vertebrate
and invertebrate species from the State of
Gujarat. Though an attempt has also been made
by the Gujarat Ecology Commission by
publishing the status report on Biological
Diversity (plants & animals) of Gujarat in
1996, the present series has been planned to
provide detailed information on the systematic
position and distribution of animal species,
their diagnostic  characters, keys for
identification, present status, etc. Part-I of the
Series deals with the vertebrate species known
from Gujarat. Most of the information
furnished in the chapters of this volume is
based on the observations made by the authors
themselves. Before presenting an overview of
the fauna of the state, it is important to know
about the topography, rivers, biogeography,

1700 ZS|/2000—2A
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physiography,  soil,  climate, rainfali,
vegetation, forests, protected areas, etc. of the
State which we are dealing.

GUJARAT

The State of Gujarat, with 17
administrative districts (now 19), came into
existence in May, 1960 (Fig. 1). The state
occupies 1,96,024 sq kms area and is situated
on the west coast of India between 20° and 25°
north latitudes and 68" and 75° east longitude.
Gujarat is fringed by the Arabian sea in the
west, bordered by Rajasthan in the north-east,
Madhya Pradesh in the east and Maharashtra in
the south-east and south. The Kutch region of
the state in north-west shares the border with
Pakistan. The state has administratively been
divided into 19 districts and 42 talukas (Fig. 1).
As per the 1991 census report, the state of
Gujarat is inhabited by more than 41 million
people.

Topography, Biogeography and
Physiography -- The State of Gujarat consists
of major and minor peninsulas, gulfs, ranns,
creeks, marshes, hills, plateaues and a coastal
strap. The two "tongues of water," namely Gulf
of Kutch and Gulf of Cambay, enter the
landmass to define the peninsula of Kathiawar
or Saurashtra. These gulfs have always been
very useful from the commercial point of view.
The plains in the north are interrupted by
Satpura and Vindhya hills while the
north-eastern fringe of the state is bordered by
Aravalli hills and south-east by the hills of
Sahyadri. The Saurashtra peninsula has famous
hills of Gir, Girnar, Barda and Shetrunjaya. The
Kutch region consists of undulating rocky area
with many small hills and the Rann of Kutch
lying in the northern part.

Tapti, Narmada, Mahi, Sabarmati and
Saraswati form the main draining system into
the Arabian Sea. In fact, these rivers are the
lifeline for human and animal life in the state.
The state also holds a large number of saline
and freshwater wetlands (tanks, lakes, dams
and reservoirs) ranging from a small area of a
few hectares to the large Nalsarovar having an
area of 23,582 hectares. Nalsarovar is the
largest wetland bird sanctuary in the state and
is an important wetland habitat as per Ramsar
Convention. It is also included among the 15
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BAQRI : Introduction

important wetlands of the country identified by
the National Wetland, Mangrove and Coral
Reef Committee. The water of the rivers and
some wetlands is the main source for irrigating
the agricultural lands. The construction of
Narmada Dam has become a debatable subject
at the National level.

Gujarat can also be divided into the
following three distinct geomorphological
regions Gujarat Mainland, Saurashtra
Peninsula and Kutch Peninsula.

The Gujarat mainland is a rich alluvial
terrain between Narmada and Tapti rivers. The
region is nearly 120 km wide and extends about
400 kms towards north where it merges with the
desert of Rajasthan and Rann of Kutch.
Aravalli, Vindhya, Satpura and Sahyadri hills
run along the eastern border of this terrain.

The central part of Saurashtra Peninsula
forms an elevated table which gradually slopes
towards the margins. The sedimentary rocks
along the coast form almost a flat land.

The Kutch peninsula falls under the
category of Desert Ecosystem which can
further be divided into three regions, viz.,
Kutch, Rann of Kutch and Little Rann. The
mainland of Kutch is isolated by Rann of Kutch
on the north and east, and by Little Rann on the
south-east. The Kutch peninsula is centrally
elevated and sloping on all sides. In fact, Kutch
has. been named because of the typical
tortoise-like appearance of this peninsula.
According to Geologists, this region was under
the ocean during the Pleistocene era as is
evident from the highly fossiliferous soil
conditions. Interestingly, this peninsula,
occupying an area of about 73,600 sq. km. is a
micro-zone in itself. Its western periphery can
also be classified as coastal desert.' Due to its
low lying nature, the marine water floods a
fairly vast area into a marshy land. As a result,
the waters and soils are extremely saline. The
important rivers draining into Rann of Kutch
are the Luni, the Rakhari, the Bhukhi, the
Banas, the Nachhu and the Demi. All these
rivers have their origin in the Aravalli. From
November to March, the Rann is a barren tract
of dry salt- encrusted mud whereas during the
other half of the year it is flooded by the water
of rivers.

According to the classification of
biogeographical zones in India (Rodgers and
Panwar, 1988), the state of Gujarat consists of

the following zones (Fig. 2) :

1. The Indian Desert :  Kutch
2. The Semi-arid zone : Gujarat
3. The Western Ghats :

Rajwara

Malabar Coast and
Western Ghat
Mountains

4. The Coast of India : West Coast

According to Gujarat Ecology Commission
(1996), the Western Ghats in Gujarat may
further be divided into Malabar coast and the
Mountains. Amongst the Indian states, Gujarat
has the longest coastline, i.e., more than 1,600
kms.

However, on the basis of climate, rainfall,
soils and topography, Gujarat state can also be
divided into eight agro-climatic zones (Table-I,
Fig. 3).

Soils : Soil varies not only from zone to
zone but also within the same zone, ie.,
medium black to deep black alluvium, red, grey
brown alluvium, coastal alluvium, calcareous
medium black, sandy, sandy loam, etc.
(Table-I).

Climate : Nearly 25% in western part is
arid, 34% in north is semi-arid and 50% in the
middle Gujarat is arid/semi-arid. Nearly 20%
of the total area of the state is drought prone.
Zone- wise information on climate is seen in
Table-1. Three seasons are distinct, viZ., winter,
summer and monsoon. Generally, winter is
severe and the summer is harsh, because the
Tropic of Cancer passess through the northern
border of Gujarat, except in the coastal tract.
The hottest months are April and May while the
coldest are December and January. During
summer, the central and northern parts are
hottest where the maximum temperature may
rise up to 44.5°C while in the southern parts the
temperature remains lower (38°C). The winter
in the northern parts is also severe.

Rainfall (Fig. 3, Table-I) : The monsoon
season is gen?éally from June to September.
The heaviest fainfall is invariably recorded in
July. The average rainfall of the state is about
800 mm and varying from 340 1800 mm in the
different zones. The Ghat regions of Bulsar and
Dang districts receive the maximum rainfall
while the minimum is in the Kutch region. In
the Bhal region, the soil becomes saline and the
land becomes marshy during monsoon, though
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Table 1. Agro-climatic Zones of Gujarat

Sl. No. Zones Districts Average Climate Soils
Rainfall
in mm,
1. Southern hills Dangs, Bulsar 1793 Semi-arid Deep black,
dry sub-humid coastal alluvium
2. Southern Gujarat Surat, Bharuch 974 —do- —do-
3. Middle Gujarat Baroda, Kheda, 904 Semi-arid Medium black
Panchmahals
4. North Gujarat Ahmedabad, 735  Arid to semi-arid  Gray brown
Gandhinagar, coastal alluvium
Mahesana,
Sabarkantha,
Banaskantha
5. North West arid Kutch 340 Arid Gray brown
Deltaic alluvium
6. North Saurashtra Amreli,Bhavnagar, 537 Semi-arid Medium black
Jamnagar, Rajkot calcareous
Surendranagar
1. South Saurashtra Junagarh 844  Dry sub humid Coastal alluvium
Medium black
8. The Bhal Region Two talukaseachin 700 Dry sub humid and Calcareous soil

Ahmedabad,
Bhavnagar and
Bharuch, Khambat
taluka in Kheda
district

(After Gujarat Ecology Commission, 1996)

marshy during
monsoon

the rainfall is up to 700 mm. The salinity is
mainly due to the clayey soil which prevents the
percolation of water.

Vegetation : The wide fluctuations in
climate, soil, topography, etc. have resulted in
a great variation in the pattern of vegetation.
Out of the total land mass in the state, only
about 12% area is under irrigation. About 5.2%
of the area is utilised as permanent pasture and
grazing land and 5.4% remains under fodder
crops. The total area under forests in Gujarat is
about 18,707 sq. kms which is about 9.53% of
the area of the state. Nearly 30% of the forests
in Gujarat are found in Dangs, Surat, Valsad
and Bharuch districts which receive high
rainfall.

The forests in the state may be grouped into
the following categories, viz., Tropical moist
deciduous forest, dry deciduous forest (dry teak
forest and dry non-teak forest), scrub forest and
mangrove forest.

(1) Tropical moist deciduous forests --
These are found in areas where the average

rainfall is more than 1250 mm, viz., southern
most hilly portion of the state comprising
Bulsar, Dangs and Surat districts. Top layer
trees are more than 8 m tall and shed their
leaves during March and April while middle
and ground layer cover generally remain green.
These forests are dominated by Tectona
grandis, Acacia chundra, Anogeissus latifolia,
Butea monosperma, Dendrocalamus strictus,
Diospyros melanoxylon, Mitragyna parvifolia,
Terminalia crenulata, etc. The middle layer
trees and shrubs are 2-8 m tall and remain fairly
green.

(i1) Dry deciduous forests -- All the trees are
deciduous during the dry season. These can
further be divided into ‘dry teak forests’ and
‘dry non-teak forests’ The former type occurs
in Rajpipla, Chhotaudepur, Panchmahal,
Sabarkantha in north, and Junagadh and
Amereli districts in Saurashtra. The ‘dry
non-teak forests’ are found in some parts of
Banaskantha district in north Gujarat and
Rajkot district in Saurashtra.



(ii1) Scrub forests -- These forests occur in
plains from Bulsar to Saurashtra and Kutch in
arid and semi-arid zones where the average
rainfall is low. The vegetation is very thin
consisting of xerophytic trees and shrubs. The
trees are generally 5 11 m in height. The
typical trees of the scrub forests are Acacia
nilotica, A. senegal, Balanites aegyptiaca,
Capparis sepiaria, Dichrostachys cineria,
Zizyphus nummularia, etc.

(iv) Mangrove forests -- These plants can
be seen in the 10 13 km wide zone along the
coastline at some parts. This vegetation can
also be divided into salt marshy zone and low
lying muddy shores and sandy saline areas. The
mangroves are dominated by Avecennia
marina, A. officinale, Acanthus ilicifolius,
Aegiceras corniculata, etc. In all, 27 species of
mangroves have been recorded from about
1600 km long coastline of Gujarat.

The growth of Casuarina equisetifolia and
Prosopis juliflora has taken the shape like man
made forests along the coastal strips and at
desert borders of Kutch. Vegetation is also
specific along river banks, roads, in ponds,
ditches, etc. A large number of grasses are
found as natural fodder plants. The scientists of
Gujarat Ecology Commission in Biological
Diversity of Gujarat : Current Knowledge
(1996) have listed all the species of
economically important cereals, pseudo
cereals, pulses, vegetables, fruits, flowers,
fodder, spices and condiments, oil yielding,
fibre yielding, bidi wrappers, timbers,
medicinal, narcotics, and miscellaneous types
(grasses, hedges, climbers, creepers, etc.) of
plants found or grown in Gujarat. However, the
names of the important agricultural crops,
vegetables and fruits are listed below :

State Fauna Series 8 : Fauna of Gujarat

Triticum aestivum (wheat), Oryza sativa
(rice), Zea mays (maize), Pennisetum
americanum (Bajri), Pennisetum typhoides
(Pearl millet), Avena sterilis (animated oat),
Setaria italica (fox tail millet), Hordeum
vulgare (barley), Sorghum bicolor (sorghum),
Cajanus cajani (pigeon pea), Cicer arietinum
(gram), Lablab purpureus (sem), Lathyrus
sativus (pea), Pisum sativum (sweet pea), Vigna
aconitifolia (moth bean), V. angularis (adzuki
bean), V. radiata var. radiata (mung),
Abelmoschus esculentus (lady’a finger),
Brassica oleracea (cauliflwer), B. oleracea
(cabbage), Solanum tuberosum (potato),
Lycopersicum lycopersicum (tomato), Beta
vulgaris (beat root), Cucumis sativum
(cucumber), Annona reticulata (custard apple),
Daucus carota (raddish), Capsicum annum
(chilli), Allium sativum (garlic), Citrullus
lanatus (water melon), Arachis hypogaea
(ground nut), Sesamum indicum (til),
Gossypium herbaceum (cotton), Hibiscus
cannabinus (sun hemp), Nicotiana tobacum
(tobacco), Carica papaya (papaya), Musa
paradisica (banana), Psidium gujava (guawa),
etc.

According to Gujarat Ecology
Commission, 53 species of plants are
rare/endemic, of which majority is found in
Kutch area.

Protected areas and their

features (Table-II)

The rapid rate of depletion/extinction of
biological resources is a global concern and
compels the wurgent action for their
conservation. As one of the steps in this
direction, the Government of Gujarat has

important

Table II. Protected Areas (PA) of Gujarat (After Ecology Commission of Gujarat, 1996)

Region Geographical Forest Area  Forest Cover PA area Biogeographical
Area sq. km. sq. km. sq. km. sq. km province of PA
Saurashtra 64335 4484.89 2346 2466.37 Gujarat-Rajwara
and Western Coast
Kutch 45652 2860.61 1252 12903.92 Indian Desert
North Gujarat 29120 2945.46 1455 729.73 Gujarat-Rajwara
Central Gujarat 33210 3274.83 1645 306.85 Gujarat-Rajwara
South Gujarat 23703 5813.00 5346 792.50 Western Ghats
(5142.01) (768.67)
17322.27

(17199.41)
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declared 21 protected areas (four National
Parks and 17 Wildlife Sanctuaries) in all the
biogeographical zones. (Table-II).

National Parks : Gir National Park (for
lion), Marine National Park (for Corals),
Velavadar National Park (for black buck),
Bansda National Park.

Sanctuaries Gir wildlife sanctuary,
Narayan Sarovar Chinkara sanctuary, Nal
Sarovar wildlife sanctuary, Khejadiya wildlife
sanctuary (for birds), Barda wildlife sanctuary,
Hingolgarh wildlife sanctuary (nature &
education), Jessore wildlife sanctuary (for sloth
bear), Purna wildlife sanctuary, Dhrangadhra
wildlife sanctuary, Gaga Great Indian Bustard

sanctuary, Velavadar wildlife sanctuary,
Rajmahal wildlife sanctuary, Dumkal wildlife
sanctuary, Marine sanctuary, Wild Ass

sanctuary, Shoolpaneshwar wildlife sanctuary
and Ratanmal sloth bear sanctuary.

Gujarat is the first state in India to declare
a Marine National Park for the conservation of
marine life in the Gulf of Kutch, specially for
all the coral species in the park (district
Jamnagar). Amongst the protected areas of
Gujarat, Wild Ass sanctuary in Little Rann of
Kutch and Gir sanctuary and National Park in
Junagarh district are of great significance
because these are the last abode of two
important endangered endemic mammal
species, i.e., the Wild Ass and the Asiatic Lion.
The Wild Ass sanctuary also inhabits two
vulnerable species, viz., the Wolf and the
Chinkara. The Gir National Park is the largest
compact tract of dry deciduous forests in the
semi- arid western part of the country. This rich
biodiversity protected area supports several
threatened/endangered species, viz., lion,
leopard, jungle cat, hyaena, jackal, mangoose,
civet cat, desert cat, rusty spotted cat, chital,
sambar, four- horned antelope, chinkara, wild
boar, pangolin, etc. Crocodiles, star tortoise,
monitor lizard and some snakes are also
abundantly found in the park. The Gir sanctuary
and national park jointly occupy about 1412 sq.
km area. Shoolpaneswar wildlife sanctury,
Marine National Park, and Dang Forest are
classified as unique and rich biodiversity area.
The Gaga Great Indian Bustard sanctuary has
specially been declared for the conservation of
the Great Indian Bustard, an endangered
majestic bird of this region. North arid zone of
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Kutch supporting the spiny tailed lizard
(Uromastrix hardwickii) is also considered a
unique biodiversity area.

Besides these important animals, the
protected areas in Gujarat have significant
populations of black buck, dolphins, whales,
sloth bear, houbara, lesser florican, and
crocodile. In Great Rann of Kutch, between
Khadir and Pahchhm belt, is located the
flamingo city which is Asia’s only long-term
breeding site for flamingos.

FAUNA

The analysis of Indian Zoological literature
reveals that the fauna of Gujarat state shows a
spectacular biological diversity. Realising the
importance of great diversity of the ecosystems
in Gujarat (from lush green Western Ghats to
arid Thar desert), Zoological Suvrey of India
established its regional station, Desert
Regional Station, at Jodhpur in 1960 with the
objective to study the fauna of Gujarat and
Rajasthan states. During the last 40 years, a
number of survey parties, comprising
specialists of different groups of animals from
the Desert Regional Station as well as the
Headquarters, have conducted several faunistic
surveys in different ecosystems of Gujarat
State. Apart from the scientists of Zoologial
Survey of India, the diversity of Gujarat fauna
has also attracted many scientists from other
institutes. However, the contribution of the
following is worth mentioning : Stoliczka
(1872), Anderson (1877), Murray (1886),
Blanford (1888), Hornell (1909), Wroughton
(1912), Lyon (1913), McCann (1938a, 1938b),
Pocock (1939), Acharya (1949), Kapadia
(1951), Ranade (1952), Smith (1953), George
(1955), Ali (1956), Dharamkumarsinhji (1956),
Day (1958), Soman (1960), Daniell & Shull
(1963), Ramachandran (1973), Patel & Chhaya
(1979), Soota et al. (1981), Rao & Soota
(1981), Sharma (1982). Monga & Naoroji
(1984), Pillai & Patel (1988). Daniel & Sekar
(1991), Dutta (1992), Deasai er al. (1993), Naik
et al, (1993, 1993), Naik & Vinod (1992, 1993,
1994), Pandey & Fursich (1993), Vyas (1995),
Bhutani er al, (1995), etc.

In 1996, the scientists of Gujarat Ecology
Commission in  "Biological Diversity  of
Gujarat, Current Knowledge" have compiled
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information on biological diversity of Gujarat.
According to this publication, 2720 species of
different groups of ‘animals (from Protozoa to
Mammalia) have been reported from Gujarat
till 1996 against 77452 known species from
India. Like other states of India, the vertebrate
fauna is more or less known to us while many
groups of invertebrates are either unknown or
insignificantly explored in Gujarat. As per
report of Gujarat Ecology Commission, out of
2720 species, 985 species are vertebrates and
the rest are invertebrates. In other words, the
vertebrate species of Gujarat are about 36% of
the total state fauna and nearly 20.5% of Indian
vertebrates. Amongst the invertebrates, the
species of Ctenophora, Platyhelminthes,
Nematoda, Kinorhyncha, Gastrotricha,
Acanthocephala, Onychophora, Arthropoda,
Entoprocta, Chaetognatha and Echinodermata
are either unknown or insignificantly explored.
Surprisingly, our knowledge of the important
phylum Arthropoda is so poor that only 743
species are known against about 68400 species
from India, i.e., only about 1.1% of Indian
arthropods.

Alfred (1998) has recently estimated about
89450 known species from India and our
analysis on Gujarat fauna reveals that the
number of reported species from Gujarat is
about 3000 species. It means, we know about
3.35% fauna of India in Gujarat whereas the
state occupies about 5.9% area of the country
(Fig. 4). As per latest information furnished by
Alfred (1998) and the estimate in the present
publication, the known species of vertebrates
from India and Gujarat are 4833 and 1266
respectively, i.e., the state represents about
26.19% diversity of Indian vertebrates (Fig. ).

Part - I of the State Fauna Series of Gujarat,
No. 8 reports almost all the known species of
vertebrates from the state. Attempts have been
made to provide brief description, information
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on the distribution, key characters and
up-to-date references on each species reported.
Gujarat Ecology Commission had reported
only 69 species of mammals whereas S.
Chakraborty and V.C. Agarwal (the authors of
the Chapter on mammals in this volume) have
reported 101 species and subspecies, i.e., 26%
of Indian mammals. These species/subspecies
belong to 68 genera, spread over 33 families
under 12 orders. The chapter contributed by
B.B. Dutta on birds reports 452 species while
Gujarat Ecology Commission has reported 454
species. These 452 known species from Gujarat
belong to 228 genera of 59 families under 17
orders. This diversity of birds comes to about
36.6% of the species recorded from India.
Gujarat Ecology Commission has reported 78
species of reptiles from the state, out of 428
species from India. However, R.C. Sharma in
the present publication reports 89 species of 61
genera under 20 families of 4 orders, i.e., 17.3%
of reptilian fauna of India. Out of 2546 known
species of fishes from India, only 364 species
were mentioned by Gujarat Ecology
Commission (1996) from Gujarat. Significant
contribution has now been made in the present
publication by the ZSI scientists either by
adding new records or reporting from
literature. The present publication comprises a
chapter contributed by A.K. Sarkar and S. Ray
on amphibians of Gujarat. Sarkar and Ray have
reported only 18 species whereas 19 species
have been mentioned in the publication by
Gujarat Ecology Commission. These 18
species of amphibia (8.6% of Indian
amphibians) belong to 9 genera, S families and
2 Orders. The present volume reports 606
species in two chapters on fishes, i.e.,
freshwater and marine water fishes separately.
The former group is represented by 119 species

Table III. Diversity in different groups of vertebrates in Gujarat

Class Orders Families Genera Species
MAMMALIA 12 33 68 101
AVES 17 59 228 452
REPTILIA 4 20 61 89
AMPHIBIA 2 5 8 18
PISCES 34 136 317 606

i. Freshwater 8 24 60 119

ii. Marine 26 112 257 487
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belonging to 60 genera and 24 families of 8
Orders. Of these freshwater fishes, 25 species
have been recorded by T.K. Sen and PK.
Banerjee for the first time from Gujarat state.
The chapter contributed by R.P. Burman, P.
Mukherjee and S. Kar on fishes from marine
and estuarine ecosystems reports 487 species
under 257 genera, spread over 112 families of
26 Orders. This combined diversity of fishes in
the state has been assessed to be about 23.8%
of the total Indian fishes.

The information on vertebrate diversity in
terms of different taxa from Gujarat has been
summarised in Table - III. The known diversity
under each Class of vertebrates from the state
has been compared with the country (Fig. 5).
The present volume of State Fauna Series of
Gujarat repots 1266 species of vertebrates as
against 985 species reported in Biological
Diversity of Gujarat, Current Knowledge
(1996), i.e., 281 more species of vertebrates
from Gujarat.
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INTRODUCTION

Our knowledge on the mammalian fauna of
Gujarat was enriched mainly by the
contributions of Stoliczka (1872), Anderson
(1877), Blanford (1888-91, 1897), Wroughton
(1911, 1912a, 1912b, 1912¢, 1918a, 1918b),
Lyon (1913), Ryley (1913, 1914a, 1914b,
1914c), Thomas (1916), Winter-Blyth (1955),
Ellerman (1961), Silas (1961), Berwick and
Jordan (1971), Oza (1974), Rashid (1977),
Dharam Kumar Sinhiji (1978), Sinha (1981a),
Ranjitsinh (1982, 1985), Himmatsinghji
(1978), Chavan (1987), Chakraborty (1993)
and Prakash (1994). However, most of the
above works dealt with the mammalian fauna
of a particular group or region. Moreover,
during the last few decades rapid extension of
agricultural land due to improved irrigation
system has changed the ecological conditions
in many parts of the State. This, in turn, affected
the earlier composition and distribution of the
mammalian fauna of the State. In the present
paper, an' attempt has been made to provide a
complete account of the mammalian.fauna of
the State along with their district-wise
distribution, identification keys, population
status and ecological and taxonomic notes.

The present account is based mainly on the
collections and observations made during the
surveys of the State (1958- Junagadh, 1964
Kachchh, Sabarkantha; 1966 Rajkot,
Surendra nagar, Jamnagar; 1975 Mahesana;
1976-Vadodara, Kheda, Bharuch, Surat; 1988
-Bhavnagar; 1990 Amdavad, Surendranagar,
Rajkot, Jamnagar, Bharuch, Surat, Dangs,
Valsad; 1991 Vadodara, Junagadh, Amreli) by
the Zoological Survey of India. Earlier
collections made by the Bombay Natural

History Society’s Mammal Survey in the State
and incorporated in the National Zoological
Collection have also been included for the
study. Species recorded in literature but not
present in the National Zooloigcal Collection,
are also dealt with.

Measurements of Insectivora, Chiroptera
and Rodentia are taken after Roonwal (1949),
Khajuria (1952) and Ellerman (1961)
respectively. Those of Carnivora and Primates
are taken after Pocock (1939, 1941) and some
are self-explanatory. Unless otherwise
mentioned all measurements in the text are
given in millimetre.

ABBREVIATIONS

Following abbreviations have been used in the text
for different measurements.

apf = length of anterior palatal foramen
b = length of bulla
cr = cranial rostrum

¢!-c! = distance between outer surface of upper
canines

cw = cranial width

cb = condylobasal length

d = length of diastema

E =ear

Fa = length of forearm

F & Cl = length of foot and claw
fr = frontal width

H & B = length of head and body
Hf = length of hindfoot

iw = least interobital width

[ = greatest length of skull

mtr = length of maxillary toothrow

m! -m! = distance between outer surface of first
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upper molars
2

m?-m? = distance between outer surface of second

upper molars
3

m3-m3 = distance between outer surface of third

upper molars

ml = length of mandible

mw = maxillary width

m; = length of lower first molar
n = nasal length

onl = occipitonasal length

orb = length of orbit

pow = post- orbital width

pm" = length of 4th upper premolar
pl =length of palate

Tb = length of tibia

Tl = length of tail

w = zygomatic width

SYSTEMATIC LIST OF MAMMALS
FROM GUJARAT

Order Insectivora
Family Erinaceidae

b

. Paraechinus micropus micropus (Blyth)

(3]

. Hemiechinus auritus collaris (Gray)
Family Soricidae

w

. Suncus murinus sindensis (Anderson)

. Suncus murinus .blanfordi (Anderson)

[ T -

. Suncus stoliczkanus subfulvus (Anderson)
Order Chiroptera
Family Pteropodidae

[=))

. Rousettus leschenaulti leschenaulti (Desmarest)

~3

. Pteropus giganteus (Brunnich)
. Cynopterus sphinx sphinx (Vahl)
Family Rhinopomatidae

oo

9. Rhinopoma microphyllum kinneari Wroughton

10. Rhinopoma hardwickei hardwickei Gray
Family Emballonuridae

11. Taphozous perforatus perforatus Geoffroy

12. Taphozous longimanus longimanus Hardwicke

13. Taphozous nudiventris kachhensis Dobson

14. Taphozous melanopogon Temminck

15. Saccolaimus saccolaimus crassus (Blyth)
Family Megadermatidae

16. Megaderma lyra Geoffroy
Family Rhinolophidae

17. Rhinolophus lepidus lepidus Blyth

State Fauna Series 8 : Fauna of Gujarat

18. Hippossideros speoris speoris (Schneider)
19. Hippossideros fulvus pallidus Anderson
20. Hippossideros galeritus brachyotus (Dobson)
Family Molossidae
21. Tadarida aegyptiaca thomasi Wroughton
Family Vespertilionidae
22. Pipistrellus mimus Wroughton
23. Pipistrellus ceylonicus indicus (Dobson)
24. Pipistrellus coromandra coromandra (Gray)
25. Scotozous dormeri Dobson
26. Scotophilus kuhli kuhli Leach
27. Scotophilus heathi heathi (Horsfield)
Order Scandentia
Family Tupaiidae
28. Anathana ellioti Wroughton
Order Primates
Family Cercopithecidae
29. Macaca Mulatta mulatta (Zimmermann)
30. Presbytis entellus entellus (Dufresne)
Order Phélidota
Family Manidae
31. Manis crassicaudata Gray
Order Carnivora
Family Canidae
32. Canis lupus pallipes Sykes
33. Canis aureus aureus Linnaeus
34. Vulpes vulpes pusilla Blyth
3S. Vulpes bengalensis (Shaw)
36. Vulpes cana Blanford
37. Cuon alpinus dukhunensis (Sykes)
Family Ursidae
38. Melursus ursinus ursinus (Shaw)
Family Mustelidae
39. Mellivora capensis indica (Kerr)
40. Lutra perspicillata Geoffroy
Family Viverridae
41. Viverricula indica indica (Desmarest)
42. Paradoxurus hermaphroditus (Pallas)
Family Herpestidae
43, Herpestes auropunctatus pallipes (Blyth)
44. Herpestes edwardsi nyula (Hodgson)
45. Herpestes edwardsi ferrugineus Blantord
Family Hyaenidae
46. Hyaena hyaena hyaena (Linnaeus)
Family Felidae
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47. Felis silvestris ornata Gray
48. Felis chaus kutas Pearson
49. Felis caracal schmitzi Matschie
50. Felis bengalensis bengalensis Kerr
51. Felis rubiginosa rubiginosa Geoffroy
52. Panthera pardus fusca (Meyor)
53. Panthera tigris tigris (Linnaeus)
54. Panthera leo persica (Meyor)
Order Perissodactyla
Family Equidae
55. Equus onager khur Lesson
Order Artiodactyla
Family Suidae
56. Sus scrofa cristatus Wagner
Family Cervidae
57. Muntiacus muntjak (Zimmermann)
58. Axis axis axis (Erxleben)
59. Cervus unicolor niger Blainville
Family Bovidae
60. Tetracerus quadricornis (Blainville)
61. Boselaphus tragocamelus (Pallas)
62. Gazella bennettii (Sykes)
63. Antilope cervicapra (Linnaeus)
Order Lagomorpha
Family Leporidae
64. Lepus nigricollis dayanus Blanford
Order Rodentia
Family Sciuridae
65. Petaurista petaurista philippensis (Elliot)
66. Funambulus pennanti Wroughton
67. Ratufa indica dealbata Blanford
Family Hystricidae
68. Hystrix indica Kerr
Family Muridae
69. Gerbillus nanus nanus Blanford
70. Gerbillus gleadowi Murray
71. Tatera indica indica (Hardwicke)
72. Meriones hurrianae (Jerdon)
73. Vandeleuria oleracea oleracea (Bennett)
74. Millardia meltada pallidior Ryley
75. Millardia gleadowi (Murray)
76. Rattus rattus narbadae Hinton
77. Rattus rattus rufescens (Gray)
78. Rattus rattus alexandrinus (Desmarest)
79. Golunda ellioti gujerati Thomas
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80. Cremnomys cutchicus cutchicus Wroughton
81. Mus musculus tytleri Blyth
82. Mus saxicola sadhu (Wroughton)
83. Mus phillipsi Wroughton
84. Mus booduga booduga (Gray)
85. Mus dunni (Wroughton)
86. Bandicota bengalensis bengalensis (Gray)
87. Bandicota indica indica (Bechstein)
88. Nesokia indica (Gray)
Order Cetacea
Family Balaenidae
89, Eubalaena australis (Desmoulins)
Family Balaenopteridae
90. Balaenoptera musculus (Linnaeus)
91. Megaptera novaeangliae (Borowski)
Family Delphinidae
92. Delphinus delphis Linnaeus
93. Globicephala macrorhynchus Gray
94. Peponocephala electra (Gray)
95. Orcinus orca (Linnaeus)
96. Pseudorca crassidens (Owen)
97. Sousa chinensis Osbeck
98. Tursiops truncatus (Montagu)
Family Phocaenidae
99. Neophocaena phqcaenoides (Cuvier)
Family Physeteridae
100. Kogia breviceps (Blainville)
Order Sirenia
Family Dugongidae
101. Dugong dugon (Muller)

SYSTEMATIC ACCOUNT

Order INSECTIVORA

Small-sized; long, pointed snout projecting
far beyond the lower jaw; limbs as a rule short,
five-toed and their gait almost plantigrade.
Orbits open posteriorly; true molars studded
with sharp, pointed cusps. Nocturnal and
mainly insectivorous.

Order Insectivora is represented in Gujarat
by two families.
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Key to the families of order INSECTIVORA

— Back and sides covered with spines: crown
of first and second upper molars with a
central fifth cusp..........c......... Erinaceidae

— Back and sides covered with soft hairs;
central fifth cusp absent............. Soricidae

Family ERINACEIDAE

Two genera occur in Gujarat.
Key to the genera of family ERINACEIDAE

— Spines on the forehead divided by a
longitudinal naked furrow....... Paraechinus

— No distinct parting of the spines on the
forehead ............ccoeeviiirnennnes Hemiechinus

Genus Paraechinus Trouessart,1879

The genus Paraechinus is represented by a
single species in Gujarat.

1. Paraechinus micropus micropus (Blyth)

1846. Erinaceus micropus Blyth, J. Asiat.Soc.
Beng., 15 : 170 (Bhawalpur, Punjab).

1970. Paraechinus intermedius Biswas and Ghosh,
Mammalia, 34 : 469 (Jodhpur, Rajasthan).

Common names : Indian Hedgehog(Eng.);
Kanpachua, Kanderna, (Hin.) ; Servo, Sewra
(Guj.)

Material examined : Banaskantha district :
1F, Deesa, coll. C.A. Crump, 2.i.1913. Kachchh
district : 1M, 1F (Holotype and Paratype of P.
intermedius), Bhuj, coll. C.A. Crump, 23. vii.
1911, 30. viii. 1911; IM (Paratype of P.
intermedius), Nanda, coll. C.A. Crump, 13. ix.
1911. Junagarh district : 1F, coll. C.A. Crump,
1.x.1912. Rajkot district; 2F, coll. C.A. Crump,
19. xii. 1912, 2.1.1913.

Measurements: External : 2M : H & B 150,
150; T112, 13; Hf 24,25, E29.29.SF: H & B
158-198 (176); Tl 12-16 (15); Hf 24- 28 (26.5);
E 29-33 (30.5). Cranial: 1M : [ 38.1; cb 38; pl
21.5; cw 21.8. SF : | 38.8-44.5 (42.5); cb

38.7-44 (42.1); pl 21.5-22.5 (24); cw 21.8-23.5
(22.8).
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Diagnosis : Tip of spine creamy white;
upper part of face and cheek grayish white, with
variable but characteristic masked pattern;
limbs, belly, muzzle and areas around eyes
clothed with reddish brown hairs.

Distribution : India : Gujarat : Banaskantha
district (Ryley 1914c), Junagadh district (Ryley
1913), Kachchh district (Wroughton 1912c),
Rajkot district (Ryley 1913), Surendranagar
district (Ryley 1913), Punjab; Rajasthan.
Pakistan.

Remarks : Fairly common, but difficult to
observe due to strictly nocturnal habit.
Burrowing animal (Krishna and Prakash 1955),
spends the day in burrows deep inside the
bushes or takes shelter under bush (Roberts
1977). Preys upon insects and smaller
vertebrates. Foxes and jackals are its” main
predators. According to local reports, it was
once very common, but now the extensive
cultivation and use of random pesticides have
reduced its population.

Biswas and Ghosh (1970) described P
intermedius as new to science occuring partly
sympatricaly with P micropus. They
distinguished it by a combination of characters,
such as body size, shape of ears, dorsal and
throat coloration, etc. However, on an
examination of those characters, nothing
specially distinct could be found between P.
micropus and P. intermedius. Biswas and
Ghosh (1970) regarded P. intermedius as
smaller (H & B 2M ; 150, 150, IF : 158) than
P. micropus (H & B 4M : 159- 171, 4F :
160-195). However, in the population of
P.micropus from Sind, head and body length
ranges from 130 to 195, averaging 155.5
(Roberts 1977) which overlaps with that of P.
intermedius. Further, Corbet (1978), Honacki
et al., (1982) regarded P. intermedius as

synonym of P. micropus. We are also of the
same opinion.

Genus Hemiechinus Fitzinger, 1866
The genus Hemiechinus is represenzted by
one species in Gujarat.
2. Hemiechinus auritus collaris (Gray)

1830. Erinaceous collaris Gray, lll. Indian Zool. 1,
pl. 8.
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1878. Erinaceous blanfordi Anderson, J.Asiat Soc.
Beng. 47 : 2 (Rohri, Sukkur, Pakistan).

Common names : Long-eared Hedgehog
(Eng.) : Kantachua, Kanderna (Hin.); Servo,
Sewra (Guj.).

Material examined :Banaskantha district :
1M, Deesa, coll. C.A. Crump, 2.v.1913.
Kachchh district : 1M, Bhuj, coll. BN.H.S. ,
23. vii. 1911.

Additional material examined : Pakistan :
Sukkur district : 1 subad M (Syntype of
E.blanfordi), Rohri, coll. W.T. Blanford, 22.iii.
1877.

Measurements : External : 2M : H & B 181,
197; Tl 20, 25; Hf 32, 33; E 32,-.

Diagnosis : Spines wholly black distally.
Ears long, subequal to hindfoot. Tail stumpy.
General colour blackish with whitish face and
few dark brown or grayish black hairs. Light
coloured individual along with white colour
also met with.

Distribution : India : Gujarat: Amdavad
district, Amreli district, Banaskantha district
(Ryley 1914c), Bhavnagar district, Junagadh
district, Kachchh district (Wroughton 1912c),
Mahesana district, Rajkot district and
Surendranagar district; Himachal Pradesh;
Punjab; Rajasthan. Afghanistan and Pakistan.

Remarks : Once fairly common but at
present its population has declined to a great
extent due to agro-climatic changes. Nocturnal,
spends day time in short or long (30 to 150 cm)
self dug burrows under deep bush. Its habit of
self-anointing is often responsible for the
damage of bushes in the desert region.

In many areas, local people reported the
occurrence of two types of hedeghogs, one dark
and another light coloured in the same
ecological zone. Thus, it is obvious that the
Long-eared Hedeghog and the Indian
Hedeghog occur sympatrically in true sense.

‘Erinaceus blanfordi’ was treated as a
subspecies of Paraechinus hypomeles (Brandt)
by Ellerman and Morrison-Scott (1951).
Agrawal (1974) on examination of the syntype
of E. blanfordi found it to be a species of
Hemiechinus and put it under H. auritus
collaris. However, Roberts (1977) followed
Ellerman and Morrison-Scott (1951) without
referring Agrawal (1974) and considered P.A.

1700 ZS1/2000—3A
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blanfordi as "small hedeghog equal in size to
H. auritus but having the parting in the species
on the forecrown" In the syntype of
E.blanfordi, present in the National Zoological
collection, no sign of parting in the spines on
the forecrown is evident Thus, inclusion of
blanfordi under the genus Hemiechinus by
Agrawal (1974) is quite justified. However,
present syntypic specimen is not as black as the
typical H.a. collaris as some of the spines have
pale tips. These pale tips of spines may be
attributed to the age of the animal, and thus,
blanfordi is regarded as a synonym of H.a.
collaris

Family SORICIDAE

Family Soricidae is represented by only one
genus in Gujarat.

Genus Suncus Ehrenberg, 1833

Three species of the genus Suncus occur in
Gujarat.

Key to the species and subspecies of the
genus Suncus

1. Head and body length 60 to 71.
........................... S. stoliczkanus subfulvus

— Head and body length over 93. .............. 2

2. Dorsum lighter in shade. hairs being
basally dark gray, apically Raw umber or
Tawny.......ccoooeeieeennn. S.murinus sindensis

— Dorsum darker, hairs being basally Mouse
Gray, apically Mummy Brown
.................................. S.murinus blanfordi

3. Suncus murinus sindensis (Anderson)

1877. Crocidura (Pachyura) sindensis Anderson, J.
Asiat. Soc. Beng., 46 : 266 (Karachi, Pakistan).

Common names: House shrew (Eng.);
Chuchundar (Hin.); chuchunda, Andhi-
chuchunda (Guj.).

Material examined : Amdavad district; 2M,
3F, Nandol Dahegam, ¢ 29 km NE Amdavad,
coll. S.- Chakraborty, 8/11.iv.1990. Amreli
district: 1F, Dhari, ¢ 65 km E. Junagarh, coll. S.
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Chakraborty, 4.xi.1991; 1M, 1F, Khodiyar
Dam, 12 km NW Dhari, coll. S. Chakraborty, 4.
xi. 1991. Bananskantha district : 2F, Danta,
coll. C.A. Crump, 5/7. vii 1913. Jamnagar
district: 4M, 2F, Okha Port, coll. S.
Chakraborty, 26/27. iv. 1990. Junagadh district:
IM, 1F, Jasadhar, ¢ 80 km SE Junagadh, coll.
B. Biswas, S. Chakraborty, 8.ii.1958, 31.
x.1991; 2M, 2F, Kudia, coll. C.A. Crump, 1/3.
xii.1912; 2M, 1F, Sasan, ¢ 56 km S Junagadh,
coll. C.A. Crump, 5/6 xi. 1912; 5M, Sasan Gir,
¢ 57 km S Junagadh, coll. S. Chakraborty,
29.x.1991; 1M, Talala, ¢ 11 km E Sasan Gir,
coll. C.A. Crump, 28.x.1912. Surendranagar
district: 1M, 1F, Dhrangadhra, ¢ 36 km N Sure-
ndranagar, coll. S.Chakraborty, 21.iv 1990;
S5SM, 4F, Limbdi, ¢ 28 km SE Surendranagar,
coll. S. Chakraborty, 14-18. iv. 1990. Vadodara
district; 2M, 1F, Shankheda, ¢ 66 km SE
Vadodara, coll. S.Chakraborty, 23/24.x. 1991.

Measurements : External : 24M : H & B 98-
135 (114); T1 59- 95(73); Hf 16-25 (19); E
10-13(11.5). 17F : H & B 96-130 (109); T1
65-85(69); HF 13-20(16.5); E 7-12 (10.5).
Cranial: 9M : [ 27.9- 33(33.4); cb 26.9-32
(30.5), pl 13-15.1 (13.7); ew 11.4- 13.1 (12.2);
mtr 12.8-15.2(13.8). 4F: [ 28.1-31.9 (29.7); cb
27.4-31.3 (28.9); pl 12.1-14.3 (13.1); cw 11.3-
12.9 (11.8); mtr 12- 13.8(12.9).

Diagnosis : Hairs short, dense, velvety.
snout mobile, long, pointed; ears with
distinctive folds within the conch; tail much
shorter than head and body, thickened at base
then gradually tapering, sparsely covered with
whitish hairs; eyes very small.

Distribusion : India : Gujarat: Amdavad
district, Amreli district, Banaskantha district,
Jamnagar district, Junagadh district (Lindsay
1929), Kachchh district (Lindsay 1929), Rajkot
district, Surendranagar district and Vadodara
district; Rajasthan. Pakistan.

Remarks : Most common in the houses,
drains,gardens and also in fields adjacent to the
residental areas, but not in forested tracts. Lives
in small holes, crevices of rocks and walls,
below the garbage, bushes or litters; often
makes nest with leaves, papers, feathers,
clothes and many other household material.
Almost omnivorous in habit and plays an
important role in the biological control of
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various insects and mice. However, it causes
considerable nuisance by its urine, musk and
faecal matter. Pregnant females with 3-5
foetuses were caught in April and October.

Dorsal hairs relatively larger than in S.m.
blanfordi. Snout very long and in most
specimens tip of snout bends down at right
angle to the nasal. Tail muscular and roundish
in male, but in female almost devoid of muscle
and squarish in cross section, at least in the
basal region. Tail slightly bicolour, particularly
in female, being darkish above and and pale
below. On average, females are smaller than
males.

4. Suncus murinus blanfordi (Anderson)

1877. Crocidura (Pachyura) blanfordi Anderson, J.
Asiat. Soc. Beng. 46:269 (Khandalla,
Maharastra, India).

Common name : As in previous subspecies.

Material examined : Bharuch district: 2F,
Jhagadiya, ¢ 22 km E Bharuch, coll. S.
Chakraborty, 3/6.x.1990; 1F Netrang, ¢ 60 km
E Bharuch, coll. S.Chakraborty, 7.x.1990.

Dangs district: 2M, 2F, Ahwa, coll. S.
Chakraborty, 16-19.x.1990; IF, Waghai, ¢
30km N.W. Ahwa, coll. S. Chakraborty,

19.x.1990. Surat district; 1F, Mandvi, ¢ 65 km
E Surat, coll. S. Chakraborty, 12.x.1990.

Measurements : External : 2M : H & B 118,
139; T1 62, 72; Hf 19, 20; E 7, 10,8. 8F: H &
B 96-128 (112); T1 58-92(67); Hf 14-21 (18);
E 8-12 (10). Crainal : 2F : 1 30. 2, 32; cb 294,
31.6; pl 13.6, 13.9; cw 12.1, 13.4; mtr 13.5,
13.9.4F : 127.9-30.6 (28.9); cb 26.7- 29.8 (28);
pl 11.1-14.1 (12.5); cw 11-12.2 (11.5); mer
11.9-13.3(12.5).

Diagnosis : Very similar to S.m. sindensis
but dorsum distinctly darker and whitish hairs
on tail relatively short.

Distribution India: Gujarat: Bharuch
district, Dangs district, Surat district and
Valsad district; Karnataka and Maharastra.

Remarks : Fairly common. Found in and
around residential areas as well as in the
agricultural fields. Food habit, nest and sexual
dimorphism similar to that of previous
subspecies. Pregnant females with three
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foetuses were found in November. According
to Lindsay (1929) and Ellerman and
Morrison-Scott (1951), this subspecies occurs
in Western Ghats and Deccan areas. Present
series extends its range further north to Gujarat.
It appears that in Gujarat, S.m.blanfordi is
restricted to relatively moist south and
southeastern region, while S.m.sindensis in
relatively dry and arid eastern, central, western
and northern region.

In most of the cities of Gujarat, specimens
of house shrew of much larger size than the
above two subspecies had frequently been
observed on the roadside at night but could not
be trapped. Most likely, those specimens
belong to S.m.caerulescens (Shaw), and were
transported there through human agency.

S. Suncus stoliczkanus subfulvus (Anderson)

1877. Crocidura (Pachyura) subfulva Anderson, J.
Asiat. Soc. Beng., 46 : 278 (Kachchh, Gujarat,
India).

Common name : Anderson’s shrew (Eng.).

Material examined : Surendranagar
district: 1M, 1F, Dhrangadhra, ¢ 36 km N
Surendranagar, coll. C.A. Crump, 24.i.1913.

Measurements : External : IM : H & B 60;
T1 38; Hf 9.9; E 8. Crainial: IM : [ 16+ ; cb 15
+;pl7.6;cw7.4; mer7.3.

Diagnosis : Small-sized. Length of head
and body less than 71. Dorsum light fawn,
venter pale grayish. Snout rather short, ears
flattened above.

Distribution : India: Gujarat: Kachchh
district (Anderson 1877) and Surendranagar
district (Ryley 1913). Pakistan.

Remarks : Not very common. Lives away
from human habitation in under stones, logs or
litters. Omnivorous. Breeds throughout the
year except the coolest two or three months
(Roberts 1977).

Order CHIROPTERA

The second largest and by far the most
distinctive Order of mammals, having
membranous wings for true flight. Fingers
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enormously developed to
Nocturnal.

support wings.

Two clearly defined suborders, viz.,
Megachiroptera and Microchiroptera are
recognised and both are well represented in
Gujarat.

Suborder Megachfroptera

Second finger usually bearing a claw;
margin of ears forming a complete ring.
Angular process of mandible broad and low or
almost absent; bony palate continues behind the
last molar; molar teeth marked with
longitudinal furrow.

Represented by only one family

Pteropodidae.

Family PTEROPODIDAE

The family is represented by three genera
in Gujarat.

Key to the genera of family
PTEROPODIDAE

1. No tail; neck and shoulder generally paler
than back. .......c.ooccvivini Pteropus

— A short tail present; dorsum of one colour
throughout................. 2

2. Five teeth in upper molar series and six in
lower......ooooviiininiii Rousettus

Genus Rousettus Gray, 1821

The genus Rousettus is represented by one
species in Gujarat.

6. Rousettus leschenaulti leschenaulti
(Desmarest)

1820. Pteropus leschenaulti Desmarest, Encycl.
Meth. Mammal., 1 : 110 (Pondicherry, India).

Common names : Indian Fulvous fruit Bat
(Eng.); Chamo Chiria (Guj.).
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Material examined : Bharuch district: 3F,
Jhagadiya, ¢ 22 km S Bharuch, coll. S.
Chakraborty, 7.x.1990.

Measurements : External: 3F : Fa 74.2,
76.5, 79.5; E 17.5, 18.5, 19.5; Tb 32.5, 34.3,
35.7; F & Cl 18.5, 19.5, 22.7. Cranial: 3F : /
35.5,37.4,37.5;cr 10.5, 11, 11.2; mtr 13'9j 142
155 ¢l ¢ 7.7.5.7.5 cw 15, 15.3, 15.7; m*-m

10.5-11.2; m1 26.3, 28.5, 28.5.

Diagnosis : A medium-sized bat, head and
body on average 131, with large head and
elongated dog-like muzzle; tail vestigeal,
length averaging 14. Body fur short, dorsally
with refescent tone and ventrally pale brown; a
collar of radiating hairs with paler bases
present on the lower neck and shoulder region.
Second phalanges of third digit less than 40.

Distribution : India: Gujarat: Amdavad
district (Brosset 1962a) Bharuch district (Sinha
1981a), Surat district and Vadodara district
(Brosset 1962a); widely distributed throughout
the mainland. Pakistan (Mirza 1965), Sri Lanka
(Sinha 1969), Nepal, Bhutan (Chakraborty
1975), Myanmar, Southern China (Wang et al.
1962), Tibet (Cai and Zhang 1980),
Hongkong,Thailand, Laos (Phillips 1967),
possibly Cambodia  (Rookmaaker and
Bergmans 1981) and Vietnam.

Remarks : Common in the relatively moist
southeastern part of the State. Old bulidings,
rock crevices or caves are used as roosting
places and often roosts with other
microchiropteran species (Mirza 1965, Roberts
1977, Sinha 1981a).

All the specimens of the present series were
collected in mist nets placed in front of a
banana garden just after the dusk. Teats
prominent in all three, but none was pregnant
or lactating. A roost was observed in a dry well
at Valod, Surat. Owners of the orchards
reported that this species could be seen only in
the fruiting season.

Genus Pteropus Brisson, 1962

The genus Preropus is represented by one
species in Gujarat.
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7. Pteropus giganteus (Brunnich)

1782. Verpertilio gigantea Brunnich, Dyreness
Historie, 1 ; 45 (Bengal = West Bengal, India).

Common Names : Indian Flying Fox (Eng.);
Vagol, Whoewanga (Guj.).

Material examined : Rajkot district : 1M,
Rajkot, coll. C.A. Crump, 20.xii. 1912;
Sabarkantha district: 1F, Kankrol, ¢ 7 km SE
Himmatnagar, coll. R.N. Bhargava, 7.xi.1964.

Measurements : External : 1F : Fa 173; E
36 : F& Cl1 57.Cranial : IM : 1 74.5; cr25.4,
mtr 28.2: ¢le! 137 ew 25.2; m’- m! 21.5; mi
60.1.

Diagnosis : Largest bat of the Indian
Subcontinent, head and body length averaging
265. Brightly coloured, rufous brown around
the head and neck, orange or honey coloured
band across the upper back. Head long with dog
like-muzzle; nostrils neither raised nor divided
by any internal groove. No tail.

Distribution : India : Gujarat: Throughout
the State in suitable areas; widely distributed in
India including Andamann Islands. Pakistan,
Sri Lanka, Nepal, Bangladesh and Myanmar.

Remarks Common, partié:ularly in
relatively moist areas. Gregarious; roosts
mainly in large trees with thick foliage,
particularly near some ponds or lakes. Sinha
(1981a) reported colonies of 100 to 500
individuals, but largest colony observed by us
was at Nandal Dahegam, Amdavad. About 170
animals were roosting in three tamarind trees
around a pond. The smallest colony observed
was of 14 animals in a neem tree at Limbdi,
Surendranagar. From the local reports, it
becomes obvious that some of the colonies are
permanent, while others are seasonal. Colonies
formed of single sex though reported in Gujarat
(Crump in Ryley 1914c) but we could found
only mixed colonies. Copulation was observed
in October-November, however, youngs were
noticed in summer as well as winter.

This species though causes considerable
damage to the orchards yet roosts are
well-protected by the local people in all the
areas except in some parts of Dangs district
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where its flesh is eaten by tribals. Again, a
good number of it die by being eletricuted in
the overhead wires.

So far, Pteropus giganteus was recorded
from Kachchh, Junagadh, Rajkot, Sabarkanth,
Banaskantha, Vadodara and Surat districts of
Gujarat (Wroughton 1912¢ Ryley 1913, 1914c,
Sinha 1981a). However, the present species
occurs throughout the State.

Genus Cynopterus Cuvier, 1824

The genus Cynopterus is represented in
Gujarat by one species.

8. Cynopterus sphinx sphinx (Vahl)

1797. Vespertilio sphinx Vahl, Skr. Nat. Selsk.
Copenhagen, 4 (1) : 123 (Tranquebar, Tanjavar,
Tamil nadu).

Common names : Short-nosed Fruit Bat
(Eng.); Chamo chiria (Guj.).

Material examined : Banaskantha district:
IM, Danta, coll. C.A.crump, 6. vii. 1913,
Bharuch district: 4M, SF, 1 juv F, Jhagadiya, c
22 km S Bharuch, coll. S. Chakraborty, 6/7. x.
1990; 1M, Netrang, 60 km E Bharuch, coll. S.
Chakraborty, 7.x.1990. Dangs district: 7M, 9F,
Ahwa, coll S. Chakraborty, 17/19. x. 1990;
IM, 1F, Mahal Dangs, coll. S. Chakraborty, 17.
x .1990; 3F, Waghai, ¢ 30 km NW Ahwa, coll.
S. Chakraborty, 19.x.1990. Surat district : 1F,
Unai, coll. S. Chakraborty, 14.x.1990; 3M, 3F,
Valod, 52 km E Surat, coll. S. Chakraborty,
11-13.x.1990. Valsad district: 1F, Vansda
National Park, 40 Km SE of Valod, coll. S.
Chakraborty, 13.x.1990.

Measurements : External : 15M : Fa 68.1-78
(74); E 17.7-21.9 (20); Tb 25.4-31.8 (29); F &
Cl 14.5-21 (17). 25F : Fa 66-80 (73); E
17.5-22.5(20); Tb24.1-31.5(29); F& C1 16-20
(18). Cranial : SM 135-35.7 S35.5);cr 9.1-10.5
(9.6); mtr ]].3-]2.5](]2); cc 69-7.7(7.4);,cw
14.5-14.7 (14.6); m -m" 8.2-12 (9.9); mI 23.8-
26 (25.1). 8F : 1 29.6-34 (]’32).6); cr 7.4-10.5
(9.2); mtr 9.3-12.0 (,11.;); c'c’ 5.6-7.0 (6); cw
12-14.6 (13.9); m -m" 8.1-12.0 (9.8); ml
22-26.6 (24.1).

Diagnosis : Smallest of the three fruit
eating bats of Gujarat, head and body length on
average 110. Nostril at the tip of slightly
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bifurcated fleshy projections; upper lip deeply
grooved down the centre. Dorsum gray or
grayish brown, venter paler; margin of ears
white. Tail vestigeal, rod like.

Distribution : India: Gujarat: Amdavad
district, Banaskantha district (Ryley 1914c),
Bhavnagar district, Bharuch district, Dangs
district, Kheda district (Brosset 1962a).
Panchmahal district, Sabarkantha district,
Surat district (Sinha 1981a), Vadodara district
and Valsad district; Widely distributed
throughout the mainland. Pakistan, Sri Lanka,
Nepal, Bengladesh and Myanmar.

Remarks : Most common in the eastern part
of the State. About 100 individuals were found
entangled in a mist net placed in the banana
garden at Jhagadiya. Roosts of single as well as
cluster of 2-8 individuals were observed in the
folds of leaves of banana, coconut and palm
trees at Jhagadiya and Ahwa. A roost of one
individual was also noticed in a hole of wooden
light post at Ahwa. Though occur in small
number in the roosts, but in the foraging ground
they congregate in large number.

Specimens collected in July are lighter in
shade than the October specimens.

In Gujarat, this species is hitherto known
from Banaskantha, Kheda and Surat districts
(Ryley 1914c, Sinha 1981a). Present
observation and collection show that C.s.
sphinx is much more widely distributed
particularly in the eastern part.

This species was found to be the most
serious pest of banana crop, along the bank of
Narmada river particularly at Bharuch district.
Reports of damage of mature fruits were
received from other districts also. Farmers,
occasionally adopt several indigenous
methods, such as netting, drumming, explosion
of crackers etc. to protect the crops but with a
little success. However, before adopting a more
effective method of control, its role in the
pollination and dispersal of seeds (McCann
1940) should also be taken into consideration.

Suborder Microchiroptera

Second finger without a claw; margin of
ears not forming a complete ring. Angular
process of mandible long and narrow. Crown of



24

molar teeth with transverse furrow. Bony palate
not extending behind the last molars.

All the six families of Microchiroptera
occuring in India are well represented in
Gujarat.

Key to the families of
Microchiroptera of India

1. Both nose leaf and tragus
Present........cccceevererrnnnes Megadermatidae
— Either nose leaf or tragus present but not
both.....cooviiiiiiiiiiiiiiiiiii 2
2. A nose leaf present but no tragus.

.......................................... Rhinolophidae
— A tragus present but no nose leaf............ 3
3. Tail entirely enclosed in interfemoral
membrane........................ Vespertilionidae

— Distal portion of tail free from interfemoral
membrane............ccooiniii e 4

4. Tail emerging from upper surface of
interfemoral membrane.
........................................ Emballonuridae

— Tail emerging from the end of the
interfemoral membrane............................ 5

5. Tail very long and slender.
...................................... Rhinopomatidae

short and stout.
................................................ Molossidae

Family RHINOPOMATIDAE

Family Rhinopomatidae contains a single
genus Rhinopoma.

Genus Rhinopoma Geoffroy, 1818

As regards the number of species and
subspecies under the genus Rhinopoma and key
to their identification a lot of literature have
been accumulated (Jerdon 1874, Blanford
1888-91, Wroughton 1912 b, 1918b, Ellerman
and Morrison Scott 1951, Aellen 1959, Felton
1962, Brosset 1962a. Prakash 1963, Rosever
1965, Siddique 1970, De Blase et al. 1973,
Sinha 1980). However, Corbet (1978) and
Honacki et al. (1982) recognised altogether
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three species,viz. R. microphyllum (Brunnich)
R. hardwickei Gray and R. muscatallum
Thomas under the present genus. Of the three
species, first two species are represented in
India as well as in Gujarat. On an examination
of the material from Gujarat present in the
National Zoological Collection it becomes
obvious that relatively larger R. microphyllum
kinneari Wroughton and smaller R.Ah.
hardwickei Gray occur sympatrically and have
some overlapping characters.

Key to the species of genus Rhinopoma
occurring in India

— Larger, forearm 57.5 to 75; tail relatively
shorter being on average 80 percent of
forearm length. Rostrum with ill defined
narial swelling.

........................... R.microphyllum kinneari

— Smaller, forearm 54.5 to 64; tail relatively
larger, being on average 85 percent of
forearm length. Rostrum with prominent
narial swelling
......................... R. hardwickei hardwickei

9. Rhinopoma microphyllum kinneari
Wroughton

1912. Rhinopoma kinneari Wroughton J.Bombay
nat. Hist. Soc. 21 : 767 (Bhuj, Kachchh,
Gujarat).

Common names
(Eng.); Chamda (Guj.).

Material examined : Junagadh district : 4M,
Junagadh, coll. C.A. Crump, 22/25. ix. 1912.
Kachchh district : 2M, Kachchh, coll. F.
Stoliczka, 1872. Vadodara district : 1M, 2F,
Vadodara, coll. R.V. Shah, 1970,

Measurements : External : 3M : Fa 67.1,
70.1,71.5, T1 48; 51.2: 53.9: E 19 19.6, 22.1:
Tb 26, 26.5, 28.9, F & C1 16.9: 17, 17.2. 2F -
Fa 62, 62; T141,48.2;E 16.9,20: Tb 24.6, -:
F &C115.6; -. Cranial : 3M : 1 21.4,22.1,22.9:
cb 19.7, 20.5, 20.9; cr 4.1, 4.5, 5.4; mer 7.7,
8.1,8.1; c/c! 4.8, 55,58, cw 9.3, 9.5, 10.1:
m3-m>9.59.9,10: mI 15.3, 15.7, 16.4.

Diagnosis : Medium-sized, head and body
61-84; tail slender and completely free from

Larger Rat-tailed Bat
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interfemoral membrane. -Muzzle long, naked;
lower jaw apparently shorter than snout. Ear
large, rhomboidal in shape. Tip of nose with a
small fleshy, traingular projection.

Distribution : India : Gujarat : Jamnagar
district, Junagadh district (Ryley 1913),
Kachchh district (Wroughton 1912b). Kheda
district (Brosset 1962a), Surendranagar district
and Vadodara district (Sinha 1981a); Bihar;
Delhi; Madhya Pradesh; Maharashtra; Orissa;
Rajasthan; Uttar Pradesh; West Bengal.
Pakistan, Afghanistan, Saudi Arabia, Palestine,
Egypt and also probably in Andalas (Corbet
1978)

Remarks : Quite common in the semiarid
regions but rather locally or erratically
distributed. Gregarious, roosting in roofs of
poorly lighted and deserted man made
structures like buildings, temples, mosques,
forts, godown, etc. Sinha (1981a) observed a
colony of about 200 animals in a room of an old
building at Vadodara, and collected forty
specimens from the roost, all of which were
males. Roberts (1977) reported that the two
sexes occupy separate roosts over entire
summer and autumn in Pakistan. Roost of 1000
bats has also been recorded (Brosset 1962a). A
large number of individuals were observed
emarging from an old, deserted prison
(Dhrangadhra) and from a godown of dry fish
(Okha port) during April. In both the cases
emergence started just at dusk and continued
for about an hour. However, no specimen could
be collected from either of the spots and the
specimen might have been of R. hardwickei.
Local people at Dhrangadhra reported that the
colony is not permanent and in winter no
specimen is found roosting inside the prison.
Seasonal migration has also been'reported by
Gaisler (1970) and Roberts (1977) in
Afghanistan and Pakistan respectively.

Brosset (1962a) observed sexual activity
during April at Fathepur Sikri (Uttar Pradesh),
and Prakash (1960) found females carrying
young ones during August. However, nothing
was observed about the breeding activity of this
species at Gujarat.

10. Rhinopoma hardwickei hardwickei Gray

1831. Rhinopoma hardwickei Gray, Zool. Misc.,37
(India).
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Common names : Lesser Rat-tailed Bat

(Eng.); Chamda (Guj.).

Material examined : Amreli district :
5M,8F, Khodiyar Dam, ¢ 12 km NW Dhari,
coll. S. Chakraborty, 4.xi.1991. Banaskantha
district : 1M. Palampur, coll. C.A. Crump,
17.iv.1913. Junagadh district : 3M, 14F,
Junagadh, coll. C.A. Crump, one of 28.xi. 1912,
rest undated. Rajkot district : 3F. Vankaneer,
coll. C.A. Crump, 4.vi.1913.

Measurements External : 8M : Fa
57.8-63.6 (59.8); T1 50- 60 (55) ; E 18.3-23
(20); Tb 23-33 (28); F & C1 12.8-16 (14). 14F
- Fa 56- 63.4(59.4); T1 50.2-62 (56): E 18-20.6
(19); Tb 21.7- 31.7 (27); F & C1 12-16 (14)
Cranial : 4M : 1 19.5-20 (19.7); ¢b 18-18.4
(18.2); cr 3.8-4.2(4); mtr 6.6-6.9 (6.7); c’c’
4.6-5 (4.8); cw 8.5-9.1(8.8); m>-m" 8.3-9 (8.5):
m’! 13.3-13.9(13.5). 8F : 1 18.6-20.1 (19.5); cb
17-18.4 (18); cr 4-4.9 (4.3); mtr 6.4- 6.9 (6.6):
el 4347 (4.5); cw 8.3- 9.1 (8.6), mom>
8.2-9.1 (8.5); m/ 13.2-13.8 (13.4).

Diagnosis . Very similar to the above
species and distinguished by the characters
already mentioned in the key.

Distribution : India : Gujarat : Amdavad
district (Brosset 1962a), Amreli district,
Banaskantha district (Ryley 1914c), Junagadh
district (Ryley 1913), Kachchh district
(Wroughton 1912b), Kheda district (Brosset
1962a) and Rajkot district (Ryley 1913); Bihar;
Delhi; Jammu and Kashmir; Karnataka;
Kerala; Madhya Pradesh; Orissa; Rajasthan;
Tamil Nadu; Uttar Pradesh; West Bengal.
Afghanistan, Pakistan, Myanmar and Thailand.

Remarks : Common. Roosts are found in
similar places as that of R.m.kinneari and also
in caves and tunnels. At Khodiyar, roosts were
observed in between the overlapping roof tins
of a number of deserted huts near dam; not
more than ten animals were found in a roost.
Their presence in the roots could be felt by the
sound and occasional short flight within the
room. Animals of both the sexes were collected
from the same roost at Khodiyar. According to
local reports those roost are permanent and
animals are living there for more than a year.
We observed bats emerging from the roosts
quite early in the evening and flying over the
water of the dam for some time. At night, they
were observed foraging round some large trees
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(Tamarind, Shisam, Mohua) not far from the
roost. Crump (in Ryley 1914c) observed them
hovering over lofty trees at Banaskantha. Late
emergence (8.00 pm) of this species during
February has also been reported (Khajuria and
Ghosal 1981).

Except for the specimens collected during
April rest have thick deposition of fat at the
base of tail and in interfemoral membrane.

Reuben (1963) reported periodicity in the
rut, with young ones being born in June.
Khajuria (1973) and Khajuria and Ghosal
(1981) observed their courtship and mating
during winter in Madhya Pradesh. In the
present series from Khodiyar, none is young or
subadult; all the females have very well
developed teats, but without any sign of
pregnancy.

Family EMBALLONURIDAE

A lot of controversies exist as regard the
taxonomic status of the Indian species of the
family Emballonuridae. Dobson (1876)
mentioned four species of the genus Taphozous
from the Indian region, viz. T. melanopogon
Temminck, Tlongimanus Hardwicke,
T'saccolaimus Temminck and T. nudiventris
Cretzschmar, and considered T. kachhensis
Dobson as a subspecies of T. nudiventris.
Blanford (1888-91) considered kachhensis as a
full species with some doubt. Thomas (1915)
based on the absence of radio-matacarpal
pouch and completeness of bullae, regarded
Saccolaimus as a distinct genus. He (op.cit.)
also recorded two more species, viz. T.
perforatus Geoffroy and T. theobaldi Dobson
from the Indian territory and considered T.
kachhensis as distinct from T. nudiventris on
the basis of heavier skull (length from occipital
crest to base of canine 27 vs. less than 26).
Wroughton ~ (1918b)  also  recognised
Saccolaimus as a distinct genus and provided
key to the identification of the species and
subspecies of the genus Taphozous occuring in
the Indian subcontinent. During the last few
decades considerable amount of literature have
also accumulated on the status of kachhensis
and Saccolaimus. Felton (1962) Gaisler (1970),
Honacki et al. (1982), Agrawal et al. (1993);
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and Koopman (1993) considered kachhensis as
a subspecies of T. nudiventris while Ellerman
and Morrison-Scott (1951), Siddique (1970),
Sinha (1970, 1980, 1981a, 1986), Roberts
(1977), and Khajuria (1979) considered
kachhensis as a species. Again Saccolaimus
was regarded as a distinct genus by Baghorn
(1977), Honacki et al. (1982) and Koopman
(1993), but others (Ellerman and Morrison
Scott 1951, Siddique 1970, Sinha 1981a,
Corbet and Hill 1986, Agrawal ez al. 1993) kept
it as a species under the genus Taphozous.
Looking into the ccontroversies and having the
advantage of a good series of specimens in the
National Zoological Collection, it was thought
worthwhile to study the species of the family
Emballonuridae from the Indain subcontinent
afresh. From the study it was found that many
of the distinguishing key characters, such as,
coloration, nature of fur, black beard, gular sac,
ear, fat deposition etc., mentioned by the earlier
workers are masked with individual variations
or related to age, sex, season and geographical
range. It also appeared that kachhensis should
be treated as a subspecies and Saccolaimus may
well be regarded as a distinct genus.

Key to the genera of family
EMBALLONURIDAE occurring within
Indian territory

— Radio-metacarpal pouch present; lower lip
not or scarecely grooved.
................................................. Taphozous

— Radio-metacarpal pouch absent; lower lip
with a deep median groove.
.............................................. Saccolaimus

Genus Taphozous Geoffroy, 1918

Key to the species of the genus Taphozous
occurring in India

— No gular sac in either sex......................... 1

— Gular sac present at least in males........... 2

1. Dorsal fur extends over wing membrane up
to one third of the length of humerus and
femur and to a part of inter-femoral
membrane; tail thickened and laterally
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compressed towards the tip; forearm and
ear smaller, on average below 65 and 21
respectively. Most of the males have a
black beared. .................... T.melanopogon

— Upper surface of wing and interfemoral
membrane almost devoid of hairs;
extermity of tail not thickened; forearm and
ear larger, on average over 71 and 24
respectively. Throat seal brown. No black
beard in either sex........ T. theobaldi secatus

2. Body fur not extending over the wing or
interfemoral membrane; forearm large;
more than 68.......T.nudiventris kachhensis

— Body fur extending over part of the wing
and interfemoral membrane; forearm
small; less than 65 ..o 3

3. Wing span 210-280; gular sac moderately
developed in males but absent in females;
tail tip pointed; distal margin of tragus not
wavy; calcar weak; posterior margin of

palate inverted u-shaped
............................ T. perforatus perforatus
— Wing span 370-390; gular sac well
developed in males, rudimentary in

females; distal margin of tragus wavy,
calcar well developed. Posterior margin of
palate inverted v-shaped.

.......................... T.longimanus longimanus

Except. for T.theobaldi secatus all other
species occur in Gujarat.

11. Taphozous perforatus perforatus
Geoffroy

1818. Taphozous perforatus Geoffroy, Descr. de L
Egypte, 2 : 126 (Egypt).

Common names
Chamda (Guj.).

Material examined : Kachchh district: 4M,
1F, Bhuj, coll. C.A. Crump, 24.viii.1911,
4/5.x.1911, 30.xi.1911. Rajkot district: 7F,
Rajkot, coll. B.N.H.S, 11-12.xii.1922.

Additional material examined : Rajasthan :
2M, 2 young M, coll. I. Prakash, 10/26.
viii.1955.

Measurements (Gujarat specimen)
External : 2M; Fa 55.6, 62.1; E 17, 19; Tb 22,

Tomb Bat (Eng.);
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22.6: F & C1 10.9, 12.8. 2F : Fa 60.3, 62.8; E
18, 19: Tb 23, 24.1; F &C1 10.3, {1.1. Cranial
c2M:120,20.5;cb18.8,18.9;cr4.1,4.4, mir
4545 c'c'37,3.8 m’-m>8.1,8.4;m' 15.1,
153, 2F - 1 20.6, 21.5; ¢b 19.1, 19.7; cr 4, 4,
mtr 8.6: clc! 3.7,3.9; m-m’ 8.7, 9: m' 145,
15.4.

Diagnosis : Wing span 210-280; whitish
clavicular collar patch; head with a central;
depression. Radio-metacarpal pouch small.
Anterior margin of ear papillate. Distal half of
tail emerges about midway from interfemoral
membrane.

Distribution : India: Gujarat : Amdavad
district (Brosset 1962a), Bharuch district
(Sinha 1981a), Junagadh district, Kachchh
district and Rajkot district; Madhya Pradesh;
Rajasthan. Egypt, Pakistan (Siddique 1961.).

Remarks Very common. Gregarious;
roosts in natural caves, ruins, deserted wells
and godowns. Sinha(1981a) observed colonies
of 100-150 individuals roosting in a ruin at
Rajpipla, Bharuch district. Local people
usually protect this creature and did not allow
the survey party to collect them from the
roosts. Whenever the party approached near the
roost, the animals became restless, emited
sound and tried to enter further deep in the
crevices. They are reported to remain active
throughout the year and often found in
association with other species of bats. Youngs
are born in May (Brosset 1962a).

Dorsum drab to broccoli brown but neck
region much lighter being almost whitish. Chin
and throat similar to back but rest much lighter.
Gular sac moderately developed in males,
absent in females. Tail thin, with pointed tip.
Posterior margin of palate inverted u-shaped.

12. Taphozous longimanus longimanus

Hardwicke
1825. Taphozous longimanus Hardwicke, Linn. Soc.
London, 14 : 325 (Calcutta, West Bengal,
India.).

Common names : Long-armed Sheath-
tailed Bat (Eng.); Chamda (Guj.).

Material examined : Gujarat : Banaskantha
district. 3M 2F, Palampur, coll. C.A. crump.
undated; IM, 1F, Lunwa, coll. C.A. Crump,
7/14.v1.1913. Bharuch district : 1M, Jhagadiya,
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¢ 22 km S Bharuch, coll, S. Chakraborty,
3.x.1990. Vadodara district : 1M, 1F, Vadodara,
coll. P.V. Nene, 24.iv.1972.

Measurements (Gujarat specimens)
External : 3M : Fa 54.2, 58.7, 59.5; E 15.5, 17,
18.5; Tb 24,24,24.5; F& C1 12,13,13.5. 3F :
Fa 59.9, 60,61; E 14.5, 16.2, 18; Tb 24.1, 24.5,
25; F & C1 10.5, 12.8, 13.9. Cranial : 2M ; I
19.8, 21.5; ¢b 19.2, 20.4; cr 4.4, 4.6; mtr 8.6,
8.9:clc!4.3,4.3; m*-m’ 8.3,8.8;m1 16.1,16.1.
2F . 121.2,21.4; ¢b20,20.2; cr4.4,5.3; mtr

8.7.9: clel 4, 4.3: mm’ 8.4, 8.9: ml 16, 16.3.

Diagnosis : Very similar to the previous
species, but wing span larger being 370-390;
radio-metacarpal pouch moderately developed;
gular sac deep, very well developed in males
and often presents in females; inner margin of
ear smooth.

Distribution : India: Gujarat : Amdavad
district (Brosset 1962a), Banaskantha district
(Ryley 1914c), Bharuch district (Sinha 1981a),
Kheda district (Brosset 1962a), Surat district
(Wroughton 1918b) and Vadodara district
(Sinha 1981a); widely distributed in the Indian
peninsula-northwards to Rajasthan (Sinha
1976), and Tripura in the east (Agrawal and
Bhattacharya 1977). Sri Lanka, Nepal (Worth
and Shah 1969), Bangladesh (Ahmed and
Hussain 1982), Myanmar, possibly Thailand
(Lekagul and McNeely 1977) and Cambodia
(Hill and Thonglonya 1972).

Remarks : Fairly common in the eastern
part of the State, but probably absent in the
drier and more arid western parts. For roosting,
a variety of sites are selected such as ruins,
between the tiles of roofs, rock crevices, other
man made structure and hollows of trees
(Khajuria 1979, Sinha 1981a). This species was
found to use the same roosting place even after
prolonged disturbance by human beings
(Khajuria op. cit.). Colony size in Gujarat
varies from 6 to 40 individuals (Sinha 1981a).
Reported to breed throughout the year
(Gopalkrishna 1955).

Dorsal colour variable from fawn to clove
brown; in six specimen neck region little paler
than rest of dorsum. Tail tip blunt. Gular sac
very well developed in all males often with an
aperture below that. Among females gular sac
present in three, absent in four and rudimentary

State Fauna Series 8 : Fauna of Gujarat

in rest. Posterior margin of palate inverted V-
shaped.

Thick deposition of fat is marked in the
specimens collected from October to February.

13. Taphozous nudiventris kachhensis
Dobson

1872. Taphozous kachhensis Dobson, J.Asiat. Soc.
Beng., 41 : 221 (Kachchh, Gujarat, India).

Common names . Naked-bellied Tomb Bat
(Eng.); Chamda (Guj.).

Material examined : Gujarat : Kachchh
district 1F, Bhuj, coll. C.A. Crump,
27.ix.1912. Junagadh district 9M, 3F;

Junagadh, coll. C.A. Crump, 17-30. ix. 1912.
Surendranagar district : 1M, Dhrangadhra ¢ 36
km N Surendranagar, coll. S. Chakraborty,
22.1V.1990. Vadodara district; 1M, 1F,
Shankhada, ¢ 66 km SE Vadodara, coll. S.
Chakraborty, 23.x.1991.

Measurements : (Gujarat specimens) :
External : 4M : Fa 68.6- 79.8 (74.5); E 21.5-24
(22); Tb 25-33.4 (30.5); F& C1 15.5-17.2 (16).
SF : Fa 72.1-75 (73.5); E 21.3-23 (22); Tb
27-32.2(30); F & C1 14.6-18 (16.5). Cranial :
4M : 127-31(29.4) ; cb 24.5-26 (25.4); cr 5.1-7
6); mer 11-11.5 (11.2): ¢! ¢ 5.5-6.4 (6); m>-m?
10.8-11.5 (11.2); ml 20.9-22.5 (21.4). 4F : |
27.5-29 (28.3) ; cb 24.4-25.5 (24.8): cr 5.2-6.4
(5,7; mir 10.8-11.2 (11.1); ! 59:6.1 (6):
m>-m3 11-11.8 (11.3); ml 19.9-20.4 (20.2).

Diagnosis : Large, wing span 300-423.
Body fur not extending over wings or inter-
femoral membrane. Radio-metacarpal pouch
well developed. Inner surface of ear papillate
and posterior margin of tragus with a lobe or
slight projection. Parietal and occipital crest
forming a distinct helmet at their junction.

Distribution: India : Gujarat : Amdavad
district (Brosset 1962a), Banaskantha district
(Ryley 1914c), Bharuch district (Sinha 1981a),
Bhavnagar  district, Jamnagar  district.
Junagadh district (Ryley 1913), Kachchh
district (Stoliczka 1872), Kheda district
(Brosset 1962a), Mahesana district, Rajkot
district (Ryley 1913) and Vadodara district
(Sinha 1981a); Bihar (Sinha 1981b); Delhi
(Brosset 1962a); Jammu and Kashmir (Sharma
and Sharma 1976); Karnataka; Madhya
Pradesh; Maharastra; Rajasthan (Prakash
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1956); Sikkim; Uttar Pradesh (Brosset 1962a);
West Bengal. Afghanistan (Gaisler 1970) and
Pakistan (Siddiqui 1961).

Remarks : Most common. Small roosts of
2-15 animals were observed on the inner side
of the roof of godowns, ruins, temples,
mosques and many other old and infrequently
visited man-made structure. At Shankheda
(Vadodara), about 76 individuals were noticed
in different parts of the same ruin. Roosts of 4-6
animals were noticed in three adjacent cotton
godowns at Dhrangadhra (Surendranagar).
Two specimens were found clinging on the wall
of a deserted well at Siddpur (Mahesana) at a
depth of about three metres. This species is very
wary of human beings and it was observed that
with the opening of the door of cotton godown,
they began to crawl side wise at a great speed
to have shelter in a more secluded part of the
wall. While attemping to collect them, bats
started flying out of the godown even in the
bright sunlight. At Dhrangadhra and
Shankheda, people reported that these bats
occur in the same roosting place for several
years. Khajuria (1979) also reported a
permanent roost in a deep fissure of rock in
Madhya Pradesh. Testes of the specimens
collected in April from Dhrangadhra were more
well developed than those of October specimen
from Shankheda. None of the female was
pregnant or lactating. Brosset (1962a) reported
that rut occurs in late March, with parturities
taking place during first half of July in Madhya
Pradesh. In Pakistan, copulation was reported
during September (Roberts 1977). Khajuria
(1979) reported pregnant females during
February in Madhya Pradesh. Thus, it appears
that this species breeds during the greater part
of the year, but periodicity depends on the local
factors.

In certain parts of Pakistan, these bats are
killed for the collection of fat which is reported
to have medicinal value (Roberts 1977). In
Gujarat, no such record could be obtained.
However, owners of the godown conduct
indigenous operation to drive them out from
time to time.

Fur relatively thick and colour of back
varies from mummy brown to mars brown in
specimens from India, while in Pakistan
specimens fur very fine and short and much
lighter in colour being fawn. Tail thick,
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gradually tapering towards tip but blunt at tip.
posterior margin of palate somewhat inverted
‘V’- shaped.

Thick fat deposition was observed in winter
specimens, but practically absent in summer
ones.

14. Taphozous melanopogon Temminck

1841. Taphozous melanopogon Temminck, Mon.
Mamm., 2 ; 287 (Bantam, Western Java).

Black beard Tomb bat

Common name :
(Eng.).

Diagnosis: Medium-sized, forearm 63-
68.5. No gular sac; radio-matacarpal pouch
large. Most of the males have black beard. Tail
somewhat laterally compressed towards the tip.

Distribution : India : Gujarat : Dangs
district (Sinha 1981a); Andaman Island
(Khajuria 1953); Andhra Pradesh; Bihar (Sinha
1981b);  Karnataka; Madhya  Pradesh;
Maharastra; Orissa; Tamil Nadu; West Bengal
(actually recorded as ‘Lower Bengal’ by
Blanford 1888-91). Sri Lanka, Myanmar,
Malaysia, Laos, Vietnam, Southern China,
Andalas, Java, Kalimantan, Timor, Savu Isl.,
Kei Isl., and perhaps Lombok.

Remarks : Very rare in Gujarat and known
by only one specimen from Bansda, Dangs
district (Sinha 1981a). However, it was
reported that the specimen was collected from
a roost of 36 individuals in the wall of a
semi-dark room of of an old building.

Wroughton (1912b) and Ryley (1913)
reported a series of specimens of T
melanopogon from Kachchh and Rajkot

respectively. However, all those specimens
were later identified as T.p. perforatus.

Taphozous theobaldi secatus Thomas
(Extralimital)

1915. Taphozous theobaldi secatus Thomas, J.
Bombay nat.Hist. Soc., 24: 60 (Asirgarh, Nimar.
Madhya Pradesh).

Material examined : Madhya Pradesh:
Nimar district: 1M, Asirgarh, coll. C.A. Crump,
1.xi.1911.
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Distribution : India : Madhya Pradesh.

Remarks : Dorsum prout’s brown, region of
neck and base of ears much lighter being smoke
gray. Throat seal brown, rest of abdomen
slightly lighter than back. Junction of parietal
and occipital crests not much prominent.

Genus Saccolaimus Temminck, 1838

Only the nominate species occurs in
Gujarat.

15. Saccolaimus saccolaimus crassus (Blyth)

1844. Taphozous crassus Blyth, J.Asiat. Soc. Beng.,
13 : 492 (Madras,Tamil Nadu, India).

Common name : Pouch bearing Bat (Eng.).
Material examined : Nil.

Additional Material examined : West
Bengal ; 4M, 3F, coll. P.K.Das, 18.ix.1984,
28.i1v.1988. Kerala : 1M, coll. D.A. Madhavan,
Sept. 1980.

Diagnosis : Medium-sized, forearm on
avarage 69.5. Radio-matacarpal pouch absent.
Gular sac well developed in both sexes. Tragus
hairy posteriorly. Lower lip with a deep
transverse median groove.

Distribution : India : Gujarat : Kheda
district (Brosset 1962a); Karnataka;
Maharastra (Brosset 1962a); Orissa; Tamil
Nadu; Uttar Pradesh; West Bengal. Sri Lanka,
Bangladesh, Thailand (Lekagul and McNeely
1977), Malaysia, Andalas and Myanmar.

Remarks : Very rare in Gujarat, known only
by one record from Anand, Kheda district
(Brosset 1962a). No specimen could be
collected or observed by us or Sinha (1981a)
during the surveys of the State. Probably avoids
the drier parts.

Small, irregular white spots or bloches
present on the dorsum in all the specimen of
present series. Tail circular in outline and
gradually tapering towards the tip. Posterior
margin of palate inverted V-shaped.

Family MEGADERMATIDAE

This family is represented by one genus and
one species in the State.
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Genus Megaderma Geoffroy, 1810

16. Megaderma lyra lyra Geoffroy

1810. Megaderma lyra Geoffroy, Ann. Mag. nat.
Hist. Paris., 15 : 190 (India, possibly Madras,
Tamil Nadu, India)

Common name : Indian False Vampire

(Eng.).

Material examined : Banaskantha district :
IM, Deesa, coll. C.A.Crump, 30.iv.1913.
Bharuch district : 1M, Jhagadiya, ¢ 22 km.
S.Bharuch, coll. S. Chakraborty, 4.x.1990.

Measurement : 2M : Fa 64, 65; E 36, 36.5;
Tb 31,32, F & CI 14, 19. Cranial : 2M : 1 27,
27.9:¢cb24.6,24.7; cr6.8,7:mtr 10.6,10.7 ¢’ ¢
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