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“ma nishad pratishthatwamagmad shashwatisama
_yad krouncha mithunadekam awadbikam mobitam”

A Shloka from the Ramayana where Maharishi Valmiki is cursing the hunter
who killed the Sarus in courtship
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Picture of Flock of Pink-headed Duck is of November 1929, possibly by the famous Indian Ornithologist Salim Ali,
at Alfred Ezra’s waterfowl collection in England. It seems that the last Pink-headed Duck died in 1936 in Delacour’s collection,
Cleres, France. The black and white photograph was coloured for the book of Frank Todd (1996).
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FOREWORD

India is a wonderful place for waterbirds! Visitors are often amazed at the ability of wildlife, including
large waterbirds and birds-of-prey, to co-exist with man in intensively utilised landscapes. Species such as
Spot-billed Pelican Pelecanus philippensis, Greater Adjutant Leptoptilos dubius, Black-bellied Tern
Sterna acuticauda and Indian Skimmer Rynchops albicollis were formerly widespread in tropical Asia, but
have declined drastically in South-East Asia and southern China, leaving India and neighbouring countries
as their main strongholds. Many other species occur in greater abundance in India than anywhere else. The
protection and management of wetlands in India is therefore vital for the long-term survival of many
wetland species, and for the maintenance of waterbird populations.

The Zoological Survey of India and the authors of the book are to be congratulated on the production
of this new handbook. It not only includes the plates, distribution maps and text required to identify and
enjoy watching wetland birds, but also provides a wealth of information relevant to their conservation.
Many hundreds of birdwatchers in India regularly participate in the Asian Waterfowl Census, and this
handbook will be of great benefit to their efforts. It will both help them to identify the birds that they are
counting, especially to pick out some of the more ‘difficult’ species, but will also make clear how their
efforts can feed into wetland conservation. At the local level, high-quality information on the numbers and
distribution of waterbirds can help guide wetland management. At the national and global levels, it is vital
for the successful implementation of the Ramsar Convention on Wetlands, the Convention on Biological
Diversity and other international agreements.

As India’s economy grows, and its human population increases, the pressures on the natural
environment will become greater than ever before. Many wetlands are being converted for agriculture and
other uses, increasing use of agrochemicals is causing pollution, and excessive extraction of water from
waterways is causing many wetlands to dry up more frequently than in the past. The challenge to
conservationists is huge, but this handbook will be an invaluable new tool in our work.

Madvh X &~

Michael J.Crosby

Research and Data Manager
BirdLife International Asia Division
BirdLife International, U.K.

Honorary President: HIH Princess Takamado of Japan
BirdLife International is a charity and is a company limited by guarantee
Registered in England No 2985746 Registered office as above Registered Charity No 1042125
A list of directors of the company can be obtained from the registered office
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FOREWORD

The distinctive call of a Redwattled Lapwing as it flies overhead in the moonlight, a flock of cranes
bathing at the edge of a lake at midday and the cry of a River Tern flapping along the river in search of a
fish; waterbirds have a mysterious way of influencing the way I think and act. Some people are moved by
colourful ducks floating gracefully across the water and others by multitudes of shorebirds twisting and
turning across the sky in military precision. The world of waterbirds is truly an amazing and beautifully
diverse one adding colour and spirit to our lives.

While it is important that we enjoy their beauty, we need to realise that across India and indeed the
rest of the world, numbers of many waterbird species are declining and becoming regionally or globally
threatened due to our direct and indirect actions. We appear to have lost the famous Pink-headed Duck in
the last century and need to take measures to prevent other species from following suite.

Increasing awareness of waterbirds is a crucial step in promoting their conservation. Learning more
about the world of these wonderful creatures and understanding their habits becomes a pleasure when
information is presented in a form that captures our interest and educates us at the same time. In presenting
good quality photographs to guide in species identification and information on their habit, distribution and
conservation, this book will certainly meet the needs of people in India. The Zoological Survey of India
and the authors have also aptly demonstrated the need to co-operate and share our knowledge by
producing a book with contributions from people around the globe.

As an organisation that promotes the conservation of wetlands and their biodiversity through
research and information exchange, Wetlands International values the contribution of the Zoological
Survey of India in producing this excellent reference book, and recommends it to all those who are
interested in learning about waterbirds and wetlands and playing a role in their conservation. We foresee
this book providing valuable support to the development of local initiatives to conserve waterbirds and to
monitor waterbirds through programmes such as the Asian Waterbird Census. As new initiatives in
promoting migratory waterbirds in the Central Asian Flyway and their wetlands take off, this book will
provide a valuable tool for people in India and its neighbours.

Taej Mundkur

Coordination Officer,
Asia-Pacific Migratory Waterbird
Conservation Strategy

Wetlands International

Vs
Mission : To sustain and restore wetlands, their resources and biodiversity for the future generations through research, « e‘,é‘.

information exchange and conservation activities, worldwide. Teves
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AUTHORS' PREFACE

The birds which inhabit wetlands for nesting, feeding and roosting are broadly defined as
waterbirds. This includes groups popularly known as the waterfowl, waders/shorebirds and
seabirds. In addition, there are numbers of other birds, such as kingfishers, raptors and some
passerines, which also ecologically depend on wetlands and are known as wetland dependent and
associated birds. In the present Handbook, the above defined waterbirds, wetland dependent and
associated birds have been termed together as 'wetland birds’

Wetland birds play a significant role in human lives culturally, socially, scientifically and as a
food resource, besides being ideal indicators of the health of a wetland. These birds have obviously
attracted man since time immemorial and find mention in many ancient epics.

Wetland birds are an important component of wetland ecosystem, as they form vital links in
the food webs. Though some wetland birds are considered to be crop pests, nevertheless many of
them play an important role in the control of agricultural pests. Waterbirds often occur in amazing
numbers on wetlands and are the best indicators of the biodiversity richness of these productive
ecosystems. Waterbirds are probably the most prominent groups which attracts people to
wetlands.

Many waterbirds are migratory, undertaking annual movement in generally well defined
flyways, between their breeding and non-breeding grounds. This along with various other facts
such as their attractive colouration, numerical abundance, and value as food, have made these
birds a favoured subject for research, survey, education and recreation throughout the world.
During their long annual migration, the waterbirds regularly cross national and inter-national
boundaries. The network of experts on every continent contribute to co-ordinated waterbird
monitoring programmes, which makes waterbirds one of the most comprehensively studied
animal groups on earth. The first to be mentioned in the title of an important inter-governmental
treaty: “The Convention on Wetlands of International Importance, especially as Waterfowl
Habitar”, now better known as the Ramsar Convention on Wetlands (Wetlands Int., 2002). The
convention makes it obligatory on member nations to preserve the ecological functions of the
wetlands and their economic, cultural, scientific and recreation values. India became a signatory to
this conventionin 1981.

It is well documented that earlier civilizations were closely associated with wetland habitats
_such as the flood plains of the Indus, Ganga and Brahmaputra rivers, because of their significance
for food, livelihood, navigation and the security of the human habitations near them. Nevertheless,
like the tropical forests, the wetlands in tropical countries are also one of the most threatened
habitats due to unrelenting human activities such as agriculture and development.

Clearance, conversion and degradation of natural forests, grasslands and wetlands are by far
the most important causes of endangerment in the Asian region, affecting nearly all species
classified as Critical, Endangered, and Vulnerable and all other species that are relatively more
common, but are also declining. Exploitation for human use is the most common category of
threat. The main pressure on Asian waterbirds is wetland drainage and conversion, including the
infilling (or 'reclamation') of intertidal coastal wetlands, principally for agriculture and
aquaculture.
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Approximately, 12% of Asian birds are globally threatened with extinction. At least 20% of
the threatened bird species inhabit wetlands in Asia. This is far more than the 10% of globally
threatened waterbirds.

During the last three decades or so, however, increased attention to the conservation of
wetlands has resulted in immense research, especially on the ecology of wetland birds: one of the
best indicators of the health of a wetland habitat. This has been instrumental in the publication of
many books on the wetland birds of many countries in Europe, Asia and the Americas.

Both the Ramsar Convention on Wetlands and the Convention on Migratory Species depend
heavily on objectively collected data on waterbird populations around the globe, which the
wetland international has been chronicling as global waterbird population estimates every two
years. It provides the ground information to be used in important criteria for protecting sites, such
as 1%, threatened species and the management of populations within the member countries.
These data are generated by an annual waterfowl census across the globe by a network of
volunteers. The Asian Waterfowl Census (AWC) initiated in 1987 has caught the fancy of
hundreds of birdwatchers in India, as in many Asian countries, and has become a regular
prominent annual event. This zeal cannot be only a rich source of baseline data on population and
distribution of wetland birds but also an effective tool for monitoring and protecting wetlands. It is
all the more relevant in a tropical country like India where vast populations of migratory
waterbirds abound during the winter.

Recently, Manakadan et al. (2003) have chronicled the post-independence history of Indian
ornithology, with a detailed account of the ornithological researches carried out during more than
fifty years. The foremost contribution has obviously been by Salim Ali and Ripley in their ten
volume compendium on the birds of India and Pakistan (Ali and Ripley, 1968-74). Subsequently,
many books published under the auspices of the Bombay Natural History Society further added to
our knowledge of Indian birds. Recently, Grimmett et al. (1998) updated the account of birds in the
Indian subcontinent. Another recent noteworthy addition to the birds of the Indian sub-region has
been “A field guide to the birds of India, Sri Lanka. ...” by Kazmierczak and ven Perlo (2000). Both
these publications have dealt extensively with the birds of south Asia.

Watching wetland birds is equally fascinating and educative for professional ornithologists as
well as amateurs, resulting in many of us flocking to bird watching to the nearest wetland.
Nevertheless, due to innumerable variations in colour pattern and plumage of adults (male and
female) and juveniles during their breeding and non-breeding seasons, changes in their habitat
preferences, behaviour and season of occurrence, etc., it is not easy to identify these birds, and
need for a good field guide is always felt. Therefore, the first attempt by the authors to bring out a
field guide on Waterbirds of Northern India (Alfred et al., 2001) was well taken by bird watchers.
The encouragement from fellow birders further prompted us to venture into the present
publication, Handbook on Indian Wetland Birds and their Conservation.

The Handbook provides extensive information on 310 wetland bird species, including 243
waterbirds and 67 wetland dependent and associated birds listed from India; of these, 51 species
are globally threatened. Diagnostic field characters, habitats, habits, food, voice, status and
distribution in India and south Asia, as well as their biogeographical range, have been covered in
the present study. Each species is provided with photograph (s), not necessarily taken in India, and
drawing (s), highlighting the diagnostics, and a coloured distribution map, not necessarily to scale.
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Key wetlands for threatened birds have been described. Values of wetlands and threats to them and
wetland birds have been discussed. A chapter has been devoted to the Wetland Protected Area
Network in India that includes Wetland Sanctuaries, National Parks, Ramsar, Montreux and World
Heritage Sites in India, as well as Important Bird Areas (IBAs), and Sacred Wetlands. National
policies and legislation and international conventions/agreements on the conservation of birds
have been discussed under Framework for Waterbird Conservation. These include the Convention
on Conservation of Wetlands, Convention on Migratory Species, Convention on Biodiversity,
CITES and Bilateral Agreements with Russia on migratory species.

Conservation strategies have been discussed in accordance with Wetlands International, and a
chapter on saving threatened birds of India has been provided. Information on Government and
Non Government Organizations working on Wetlands and bird conservation in India has also been
provided for easy reference.

The handbook is a true example of co-operation by birders internationally who have freely
contributed their time and material, including photographs, in its preparation. The Zoological
Survey of India in accordance with its aims and objectives is contributing by subsidising the cost of
this Handbook.

March, 2005 Authors

Zoological Survey of India
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How to use this book

(i) Data presentation

Though many nomenclatures are in use for the birds of the Indian subcontinent, the present
authors have followed that of Manakadan & Pittie (2001) 'Standardised Common and Scientific
Names of the Birds of the Indian Subcontinent. For working convenience of readers, however, the
nomenclature of Indian birds [Inskipp, Lindsey and Duckworth, 1996 (4n Annotated Checklist of
the Birds of the Oriental Region)] has also been provided where it differs from Manakadan & Pittie

(l.c).

Species header : A colour-coding system is used to indicate the status of each species, for
example: Red header for globally threatened species; Orange header for near threatened species;
and Black header for the rest. Each header begins with a serial number in the present handbook,
followed by its serial number in Handbook of the Birds of India and Pakistan...by Ali and Ripley
(volumes 1-10; 1968-1974). Common name and scientific name are after Manakadan and Pittie
(2001); however, wherever it differs from Inskipp et al. (1996), that name is given, too, since this
nomenclature is still widely prevalent in India. This is followed by an indication of size by
comparing it with another common bird, its approximate length in centimetres (which refers to
length from tip of bill to tip of tail), multifold status (conservation, residential and abundance), and
feeding habit. The threat status of each species is detailed by using various IUCN threat categories
(2001). The residential and abundance status is with their various sub and sub-sub categories. The
plate and figure number is presented within bracket at the end of the header.

The description of each species begins with its diagnostics, followed by its voice, habitat,
habits, food, status and distribution, remarks (if necessary), and threshold number (wherever
available).

The identification of a bird is generally based on a combination of various characteristics.
Even experts do not depend on plumage alone but also take into account many other
characteristics, such as overall colour, habitat, season and behaviour when feeding, flying,
displaying or flocking. This handbook displays and gives information on as many as possible of
these essential clues for identifying waterbirds.

Photographs highlighting bird's diagnostics, sexual dimorphism, seasonal morphs, juveniles
and adults have also been provided.

Line drawings with key parts of the waterbirds have been given to facilitate understanding of
the common scientific terms used in diagnostics of each species.

At least one profile of every species is illustrated by a drawing to a marked scale. This
standard illustration shows the bird in a characteristic pose; in some cases the flight posture of the
species, showing both dorsal and ventral views, is painted on a smaller scale. Important variations
in the appearance of the species are included, whether between male and female, adult or juvenile.
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(ii) Distribution maps

Coloured distribution maps have been provided for each species. The purpose of the maps is
to illustrate the geographical range occupied by each species in India. Although care has been
taken to provide precise extent of occurrence, however, the small size of the maps does not allow
extreme precision. The maps are not to scale.

Four colours are used on the maps: red represents the geographical area normally used by the
species for breeding (summers), blue represents the geographical area used in the non breeding
season (winters), and green indicates areas where the species is present all year round, while
orange represent the areas where species is in passage either in autumn or spring. The following
different symbols are used to indicate the extent of distribution and extent of population.

Symbols used :

Probably extinct

Critical

Vagrant

Very Rare

Rare

400*@&

Resident

Occasional Resident population

Winter migrant

Occasional winter migrant population

Summer visitor

Passage migrant

Isolated population (resident)

Isolated population (winter)

Isolated popuiation (summer)

Isolated population (passage)

Isolated record (resident)

Isolated record (winter)

Isolated record (summer)

Isolated record (passage)

DD@@44@@ﬁI w

—
~—

Isolated record (unspecified season)

® O

Small isolated population
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Isolated records without specific locality (resident)

Isolated record(s) without specific locality (winter)

Isolated record(s) without specific locality (summer)

OF®®

Isolated record(s) without specific locality (passage)

f,o\,)

Isolated record(s) without specific locality and season

Occasional breeding/ has bred

Possible breeding

Mass summer influx

Occasional small winter migrant population

Occasional small summer migrant population

Occasional small resident population

Globally Threatened (GT)

#

L. . -

Near Threatened (NT)

(ili) Terms and abbreviations used

d
Q

o & O

juv.
imm.
br

nbr

Male

Female
Carnivorous
Herbivorous
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09 Indo-Chinese Tropical Moist Forests
11 Indo-Malayan Tropical Dry Zone
(iv) Glossary

R/LM denotes a species resident in India throughout the year which, however, undertakes local movements
depending on water conditions.

R/AM denotes a species resident in India throughout the year which, however, undertakes altitudinal
migration from the plains of India to the Himalayas in different seasons.

R/WM or WM/R denotes a species which is also resident in India; however, influx of the migratory
population from the Palaearctic takes place in winter.

WM a winter migrant to India which breeds in Eurasia and visits India in winter.
Crtaxons facing an extremely high risk of extinction in the wild in the immediate future.
GT aspecies listed threatened at Global level as per [UCN criteria

NT aspecies listed as Near threatened that falls just outside the threat criterion but which requires monitoring
for early evidence of deteriorating status.

En a taxon is Endangered when it is not Critical but facing a very high risk of extinction in the wild in the near
future.

Ex ataxon is Extinct when there is no reasonable doubt that its last individual has died.

Vu a taxon is Vulnerable when it is not Critical or Endangered but is facing a high risk of extinction in the
wild in the medium-term future.

Va a very rare or vagrant species which has been recorded from India on only a few occasions in the last fifty
years or so.

VRa only very few birds recorded regularly.

Ra flocks of 5-20 birds recorded regularly.

UnCom flocks 0of 20-50 birds recorded regularly.

Com flocks of more than 50 birds recorded regularly.

V Com flocks of hundreds, or thousands of birds, though sometimes, seasonally recorded regularly.
Adult: abird that has attained its definitive plumage.

Altitudinal migrant: a species that breeds in high altitudes and moves to lower altitudes in non-breeding
season.

Alula: the small 'bastard’ wing on the leading edge of the wing used to control stall tendency at very low
speed.

Aquatic: frequenting water.

Axillaries: feathers of the 'armpit' at the base of the underwing or under the wings near the body.
Biotope: an area with uniform environment, flora and fauna.

Breeding plumage: a different plumage acquired by many species during the breeding season.
Cap: a well-defined patch of colour or bare skin on top of the head.

Carpal joint: the small bones of the 'wrist' joint.
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Circumpolar: of or inhabiting the Arctic (or Antarctic) regions in both the Eastern and Western hemisphere.
Collar: awell-defined band of colour which encircles or partly encircles the neck.

Colonial: nesting in groups or colonies rather than in isolated pairs.

Contour feather: any feather forming part of the outer surface of the bird's plumage.
Cosmopolitan: Worldwide in distribution, or at least occurring on all continents except Antarctica.
Coverts: the contour feathers that overlap the main wing or tail feathers.

Crepuscular: active at dusk.

Crest: atuft of elongated feathers on the crown.

Crown: the top of the head.

Cryptic: of form or colouring that serves to conceal.

Culmen: the ridge of the upper mandible.

Cursorial: adapted to running, a ground-dwelling species.

Decurved ordowncurved: curved downward.

Dimorphic: of species or sexes having two colour forms.

Diurnal: active during the day.

Eclipse: dull female-like plumage of male ducks (drakes) for a period after the breeding season.
Edges: outer feather margins, which can frequently result in distinct colour on wings or tail.
Endemic: restricted to a certain area or region.

Eyebrow or supercilium: a conspicuous stripe of colour running above but not through the eye.
Eye ring: feathered ring immediately surrounding the orbital ring.

Eye stripe: a stripe that runs horizontally from the base of the bill through the eye and beyond.
Feral: escaped from captivity and now established and self-supporting in the wild.

Filoplume: athin, hair-like feather.

Flight feathers: the long well-developed feathers of the wings and tail used during flight. The flight feathers
of the wings are divided into primaries and secondaries.

Fringes: complete feather margins, which can frequently give a scaly appearance to body feathers or wing
coverts.

Frontal shield: a fleshy, featherless and often brightly coloured area on the forehead.
Fulvous: tawny, dull yellowish-red or red wine coloured.

Gape: the mouth and fleshy comer of the bill, which can extend back below the eye.
Gregarious: a species often found in flocks when feeding in the non-breeding period.
Gular pouch: aloose and pronounced area of skin extending from the throat.

Holarctic: occurring in both the Palaearctic and Nearctic regions, i.e., in northern and temperate regions of
both New and Old Worlds.

Immature: abird in plumage in between juvenile and adult.
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Iris: the coloured membrane which surrounds the pupil of the eye and which can be brightly coloured.

Jheel: a shallow lake in a low-lying natural depression, usually with floating and submerged vegetation, reed
beds and partly submerged trees.

Juvenile: a bird in its first plumage that replaces the downy one.

Leading edge: the front edge of the forewings.

Leg projection: indicates that part of the legs project beyond the tail when the bird is in flight.
Local: occurring or common within a small or restricted area.

Lores: the area between the eye and the base of the bill, sometimes distinctively coloured.
Mandible: the lower or upper half of the bill.

Mantle: the back of a bird together with the upper surface of the wings.

Mask: a dark area of plumage surrounding the eye and often covering the ear-coverts.
Migrant: a bird that regularly passes through an area on its way to or from its normal breeding range.
Mirrors: white spots or areas in the black wing tips.

Moult: the process of shedding and replacing feathers.

Nape: back of the neck.

Nocturnal: a species active at night.

Nomadic: wandering or erratically occurring species, with no fixed territory when not breeding.
Non-breeding plumage: plumage worn by birds when not breeding.

Nuchal: relating to the hind neck, used with reference to a patch or collar.

Nuptial: pertaining to breeding season.

Ochre: yellowish-brown.

Omnivorous: eating almost any kind of plant and animal food.

Ornithology: the study of birds.

Palaearctic: the zoogeographical region of Eurasia.

Passage migrant: a species that regularly passes through an area during migration without remaining there
for either breeding or non-breeding seasons.

Pelagic: frequenting the deep or open ocean.

Phase: also morph: denotes a particular form of the species where a colour variation exists, e.g. dark phase,
grey phase.

Plume: a feather larger or longer than the feathers around it, generally used in display.
Polygamy: the formation of a sexual bond between one male and more than one female.
Primaries: the outermost and longest flight feathers on a bird's wing, usually numbering eleven.

Race or subspecies: a geographical population of a species that is slightly different from other populations of
that species.

Range: the geographical area or areas inhabited by a species.

Rectrices: the tail feathers.
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Recurved or upcurved: bent upwards.
Remiges: the primary and secondry wing feathers.
Resident: staying in one place all the year, non-migratory.

Ringing (banding): the marking of bird by placing rings of metal or coloured plastic on their legs for future
individual recognition.

Roosting: the bird is said to be roosting when either actually sleeping or resting for more than a briefnap.
Rufous: reddish-brown.

Rump: lower back and base of tail.

Scapulars: a group of feathers on the shoulder.

Secondaries: the large flight feathers along the rear edge of the wing, inward from the primaries.
Sedentary: resident, but scarcely moving from the immediate vicinity of'its birthplace.

Spatulate: spoon-shaped.

Speculum: a distinctively coloured area on the wings of a bird, especially the metallic-coloured patch on the
secondaries of some ducks.

Subadult: young birds, with a mixture of immature and adult plumage, the last stage before full adult
plumage.

Subarctic: superficially arctic regions (not necessarily within the Arctic Circle) where the ground is not
permanently frozen and which can support small trees.

Sub-terminal band: adark or pale band, usually broad, at the tip of a feather or feather tract (especially the tail).
Tarsus: the lower, usually featherless, part of a bird's leg above the feet.

Taxonomy: the science of the classification of organisms.

Tertials or tertiaries: the innermost flight feathers on a bird's wing, immediately adjacent to the body.
Trailing edge of wing: the rear edge of an extended wing.

Tundra: vast, treeless regions that make up most of Northern Russia, with arctic climate and vegetation.
Underparts: under surface of body from throat to undertail-coverts.

Upperparts: upper surface of body including wings and tail.

Vagrant or accidental: a definition of scarcity applied to birds which leave their normal range to make
infrequent visits to the area in question.

Vent: the area around the cloaca (anal opening) just behind the legs (should not to be confused with the
under-tail-coverts).

Vermiculation: irregular, wavy marking, reminiscent of tracks made by worms.
Vinaceous: red wine-coloured.

Wattle: a lobe of bare, often brightly coloured skin attached to the head.
Wing-bar: a line across the wing contrasting in colour with the rest of it.

Wing projection: used to describe the projection of the tip of the primaries beyond the tail when abird is at rest.
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1. INTRODUCTION

1.1 Biogeography of India

Ecology and Biogeography

The mainland of India stretches from east
to west nearly 3000 km, from 68°07’ t0 97°25’E
longitude, about 3200 km from north to south
and lies entirely north of equator.
Kanniyakumari the southernmost point of
India, is 8° 4’ north of the Equator and the
Tropic of Cancer roughly cuts the country into
two halves. India is the seventh largest country
in the world with an area of some 32, 87,263
km?, which is about 2.4% of the world land
area. It has a coastline of about 7516 km.

The northern boundary reaches to
approximately 37°’ N latitude, thus both the
northern and southern ends are almost
equidistant from the Tropic of Cancer. Though
nearly half of India lies outside the tropics in
the middle latitudes and within the temperate
zone, it is traditional to consider India a tropical
country. This is mainly because the Himalayas
in the north shield the region from the plateau
of Central Asia, resulting in a tropical monsoon
climate throughout almost all the land.
However, the variation in elevation and local
climate is extreme and includes transitions from
the rainless Thar Desert to the rainiest place
on earth in the Khasi Hills, Meghalaya, and
from the hottest places to the alpine and arctic
conditions of the Himalayas. Geologically, too,
India has stable and ancient areas of the
Peninsula with senile topography to the
unstable and recent areas of the young
topography of Himalaya.

Within the geographical limits of India, the
Palaearctic, Ethiopian, Indo-Chinese, Malayan
and endemic flora and fauna meet and mix

together resulting in fascinating peculiarities
in India’s biogeographical evolution.

The monsoon rainfall has a tremendous
effect on the ecology of the whole country
except perhaps the higher Himalaya above the
timberline, which is characteristically
temperate. The dominance of the monsoon
rainfall in the climate ecology of India is caused
chiefly by the channelling effects of the
Himalaya on the monsoon currents.

Therefore, the vast areas of the country
with monsoon dominated ecology support
tropical flora and fauna though they also
contain several pockets of temperate elements
of biodiversity.

Physiographically, India can be split into
following three major divisions (Mani, 1974).

1. The Peninsula,
2. The Extra-Peninsula,
3. The Indo-Gangetic Plains.

1. The Peninsula: The Peninsular Plateau is
the highest in the south and west and
slopes eastwards. Large areas in the south
exceed 600 m in elevation and sometimes
even 900 m. The Western Ghats rise
abruptly from the coastal plains to an
average height of 1200 m, and run parallel
to the sea coast. The Eastern Ghats, with
a broken edge, stretch from the Mahanadi
river valley up to the Nilgiris and form the
eastern edge of the plateau. They have an

average height of 450 m and rarely exceed
1200 m.

2. The Extra-Peninsula: It extends for about
2500 km from the eastern edge of
Arunachal Pradesh to Kashmir with an



average width in the west varying from
240 to 320 km. It comprises the Hindukush,
the Karakoram and the Himalaya. The
Himalayan mountains can be divided into
four zones, the Siwalik Zone, the foothills
of Himalaya with a width of 8 to 48 km; the
Lesser Himalayan Zone, has an average
height of 3050 m and is about 65 to 80 km
wide; the Great Himalaya and the
Central Himalaya comprise high snow-
capped peaks rising above 4500 m; the
Trans-Himalayan Zone is the northern
extremity of this and ultimately merges
with the Tibetan Plateau.

3. The Indo-Gangetic Plains: They are about
3000 km long from east to west between
Arabian Sea to Bay of Bengal, and 240-
320 km wide. This great plain is remarkable
for its flatness, gentle slope towards the
sea and the immense thickness of the
alluvium. It is composed of
unconsolidated sands, silt and clays and
is drained by three major river systems,
namely, the Indus, the Ganges and the
Brahmaputra. It is the most fertile part of
the country, suitable for agriculture.
Topographically, the Indo-Gangetic plains
are homogenous for hundreds of
kilometres, except the ravines and
badlands along the course of the river
Chambal. Along the outer slopes of the
Siwaliks, there are several steep gravel
slopes called Bhabar in which all the
streams debouch and seep out lower down
in the marshy and terai area.

The Indo-Gangetic plains may be split
into the following sub-divisions, namely, the
upper Ganga region representing the states of
Uttar Pradesh and Delhi; the average rainfall is
less than 100 cm per annum, the soil is fertile.
The middle Gangetic plains comprising the
state of Bihar with variable rainfall from 100 cm
(western half) to 150 cm (eastern half). The
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lower Gangetic plains lying in the state of West
Bengal, this is a wet region with over 200 cm
rainfall. The Punjab and Haryana plain in the
Indo-Gangetic region is nearly dry. The Thar
Desert roughly begins from the southern edge
of the Punjab continuing through north
western Rajasthan up to the Aravalli range.

River Systems and Lakes

The natural drainage of India is an
important component in the ecology and
biogeography of India. The Rivers of India
broadly fall into two natural major groups,
namely, the Peninsular rivers and the Extra-
Peninsular rivers or the Himalayan rivers.
These two categories basically differ from each
other in their history and other characteristics.

1. The Peninsular Rivers: The Peninsular
Rivers are entirely fed by monsoon rains
and are, thus, generally dry in summers.

The Indian Peninsula has a typical radial
drainage pattern comprising the north-flowing
rivers Chambal, Banas, Sindh, Betwa, Ken and
Son; the east-flowing Damodar; the
southwesterly flowing Wainganga, Wardha;
and the westerly flowing Narmada and Tapti.
The south peninsular rivers and their
tributaries rise on the slopes of the Western
Ghats. The western rivers flow between the
mountain ridges, and therefore their catchment
areas are elongated and narrow lacking delta
formation at their mouths.

2. The Extra-Peninsular Rivers (Himalayan
Rivers): These nineteen rivers belong to
the drainage system of the Himalaya.
They do not depend on the monsoon rain
since they are fed by the melting snow in
Himalaya. Though the volume of water
may vary, they never dry up completely.
Of these nineteen rivers, six belong to the
Indus system: Indus, Jhelum, Chenab,
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Ravi, Beas and Sutlej; nine belong to the
Ganges system: Ganga, Yamuna,
Ramganga, Sarda, Karnali, Rapti,
Gandak, Baghmati and Kosi; four belong
to the Brahmaputra system: Brahmaputra
(Tsangpo), Tista, Raidak and Manas. The
rivers of the Indus system follow a north-
westerly course, while the Ganges takes a
south-easternly course, and the
Brahmaputra system flows east at first and
then southerly.

Lakes and Swamps

India has many lakes due to its unique
geographical position and diverse climatic
conditions varying from cold arid Ladakh to
the hot arid desert of Thar. Some important
lakes of India are: Pangong Tso and Tso Moriri
in Ladakh, Dal and Wular Lake ( Jammu and
Kashmir), Harike and Kanjli (Punjab),
Sambhar, Pinchola and Pachpadra
(Rajasthan), Nalsarovar (Gujarat), Renuka
(Himachal Pradesh), Naini Tal and Bhim Tal
(Uttaranchal), Kabartal (Bihar), Bhoj (Madhya
Pradesh), Lonar and Ujni (Maharashtra),
Chilika (Orissa), Kolleru and Pulicat (Andhra
Pradesh), Ashthamudi, Santhamkotta and
Vembanad (Kerala), Chho Lahamo and
Gurudongmar (Sikkim) and Loktak (Manipur).

Swamps generally occur along the flood-
plains of rivers and low lying sea shores. The
salt lake swampy areas in West Bengal lie within
the flood-plain and delta of the Ganges. The
vast tracts of the low land lying along the
western coast of India called Rann of Kutch in
Gujarat and Vedaranayam salt swamp in Tamil
Nadu are worthy examples of coastal swamps.

Weather and Climate

The climate of India is characterised by
the highest and most widespread mountain
system in the world. The Himalaya block the
moisture laden monsoon winds from the south,
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causing them to shed their moisture as
abundant rains along the sub-montane areas
north of the Indo-Gangetic Plains, and as
snowfall in the mountains further north. This
immense mountain barricade is also most
effective in protecting India from the direct
incursion of the extremely cold temperate
winds from the north temperate Asian plateau.
The peninsula is bordered by the Arabian Sea
in the west and the Bay of Bengal in the east. It
is further flanked by the Western Ghats along
the west coast and to a lesser extent by the
Eastern Ghats along the east coast. These two
obstructions also play very important part in
ensuring abundant rainfall on their windward
sides.

Climatically India has the following four
seasons, namely:

e winter from December to February,

e summer or pre-monsoon from March
to May,

e southwest monsoon from June to
September,

e post-monsoon from October to
November

The major occurrence of the monsoon
therefore dominates the whole country from
June to September.

Temperature

Temperature is the most important factor
in the climate. India situated between 8° and
37° North latitudes gets its maximum solar
radiation during May and June and the
minimum amount during December and
January.

The mean annual temperature exceeds
24°C over the whole country, except in the hilly
areas and the extreme northwest. On the basis
of temperature India may be divided into the
following zones :
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Zone Mean Annual Mean January Winter
Temperature Temperature
Tropical Over 24°C Over 18°C None - no frost
Sub-Tropical 1724°C 10-18°C Not severe - frost rare
Temperate 7-17°C 1-10°C Marked - with frost and
a little snow
Alpine Under 7°C Below 1°C Severe - with a great deal of snow
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1.2 Wetland Birds and their Values

Waterbirds occur on wetlands, often in
spectacular concentrations, and are one of the
most obvious indicators of the richness and
diversity of these productive ecosystems.

The long migrations of some waterbirds,
and the fact that some species are the prized
quarry of hunters, have made these birds a
favoured subject for research, survey,
education and recreation throughout the
world. Networks of experts from every
continent contribute to a co-ordinated
waterbird monitoring programme, making
waterbirds one of the most comprehensively
studied groups of animals on earth, and the
first to be mentioned in the title of an important
inter-governmental treaty: “The Convention
on Wetlands of International Importance,
especially as Waterfowl Habitat”, now better
known as the Ramsar Convention on
Wetlands.

Objectives of Waterbird Studies

The primary objective of waterbird study
is to assist in the identification of wetlands
of international importance using waterbirds
as bio-indicators, and especially to provide
the basis for the so-called 1% criterion,
whereby any site which regularly holds 1%
or more of a waterbird population qualifies as
being internationally important under the
Ramsar Convention on Wetlands; and to
identify priorities for conservation and
research to maintain global waterbird
biodiversity.

Waterbirds are of great importance for
their aesthetic, sporting and economic values.
The Ramsar Convention defines ‘waterfow!’
as species of birds that are “ecologically
dependent upon wetlands” and has defined
“waterbird” as being synonymous with
“waterfowl”
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However, in the second edition of
Waterfowl Population Estimates, ‘waterfowl’
were defined more precisely as all species
of the families Gaviidae, Podicipedidae,
Pelecanidae, Phalacrocoracidae, Anhingidae,
Ardeidae, Balaenicipitidae, Scopidae,
Ciconiidae, Threskiornithidae, Phoenico-
pteridae, Anhimidae, Anatidae, Pedionomidae,
Gruidae, Aramidae, Rallidae, Heliornithidae,
Eurypygidae, Jacanidae, Rostratulidae,
Dromadidae, Haematopodidae, Ibidorhyn-
chidae, Recurvirostridae, Burhinidae,
Glareolidae, Charadriidae, Scolopacidae,
Thinocoridae, Laridae, Sternidae and
Rynchopidae (Wetlands International, 2002).

A total of 1,186 bird species (12% of the
world’s avifauna) are currently threatened with
global extinction, 182 of which are considered
Critically Endangered and facing a very high
risk of complete extinction in the immediate
future. Wetlands are particularly important
since 20% of the threatened bird species in
Asia inhabit wetlands. This is much more than
the 10% of globally threatened waterbirds.
Many species are edging very close to
extinction through disturbance or conversion
of their habitats, as well as through intensive
hunting pressure.

Of the major waterbird families, the family
Anatidae (the ducks, swans and geese) is
among the most extensively studied and
holding the greatest attraction for man.
Illustrations of geese are found in five-
thousand-year-old Egyptian tombs. Many
legends have evolved around wildfowl;
swans particularly have been regarded, since
ancient times all over the world, as sacred and
possessing magical qualities. It is believed
that the swan sings just before it dies and
Aristotle mentions swans flying out to sea to
die. These beliefs in many countries of Europe
made these birds most sacred and they are
completely protected for emotional reasons.
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Most of us remember the famous story of the
eleven princes and the swan by Hans
Christian Andersen.

India has always held geese in the
greatest reverence and the ancient scriptures
mention the birds’ long migratory flight and
family loyalties. The Trans-Himalayan
migration of the ‘hamsa’ (Hans), the Bar-
headed Goose, is mentioned as a religious
pilgrimage, though the translation of Sanskrit
scripture generally indicates that a “hamsa”
as swan or flamingo, though neither of them
is common in India. Similarly the Ramayana
by Maharishi Valmiki depicts the killing of
courting Sarus by a hunter, in turn the hunter
is cursed by the Maharishi. Ducks and geese
have been very popular subjects for
paintings, photography and occur very
frequently in children’s stories. Of course,
pride of place undoubtedly goes to Walt
Disney’s Donald Duck (domestic Mallard),
who has been entertaining children and adults
all over the world for many decades.

Since waterfowl are large birds they have
been a major source of food and clothing for
man, especially in the temperate regions of the
world. It is well known that Canadian Eskimos
and the Samoyeds of Siberia extensively
poach on eggs and moulting geese and swans
and stock goose meat in enormous quantities,
resulting in major losses to their populations.
The skins and feathers of waterfowl are used
extensively for clothing in cold-inhabiting
human populations. For instance, the people
of Siberia extensively make jackets of
waterfowl (swan) down, sewn into cloth for
insulation. Through with enforcement of the
various Wildlife Protection Acts all over the
world, waterbird harvesting during breeding
season and moulting has largely stopped, but
a very large number of waterfowl are still
poached by shooting either during migration
or in their winter homes. Most waterbirds are

treated as a delicacy and favourite food item.
In Europe and North America waterfowl
shooting for sport is still a popular and
favourite pastime.

The taming and domestication of anatids
has been recorded for several thousand years,
and the Greylag Goose was perhaps the first
species domesticated by man. The other
popular species are the Mallard, Swan, Goose
and the Mute Swan. Waterfow] farming is
thus common practice in many European
countries.

Often, in countries like India, waterbirds
are accused of damaging large quantities of
arable winter crops such as wheat and grams
particularly by migrating populations of
anatids. Cormorants are known to cause
considerable damage to fish fries in the
reservoirs of the sub-Himalayan terai and
Indo-Gangetic plains, the favourite wintering
areas of these birds.

In the light of the above, waterbird
conservation all over the world is well
accepted through International co-operation
and conventions such as the ‘Convention on
Wetlands of International Importance
Especially as Waterfowl Habitat’ - Ramsar
Convention (1971).

It is, therefore, of the utmost importance
to understand the conservation, residential,
and abundance status as well as distribution
of Indian waterbirds to evolve appropriate
conservation strategies.

*1.3 Habitats

The Indian region extends from the
tropics to the Himalayas, the highest mountain
ranges in the world. The great diversity of
climates and habitats is reflected in the large
diversity of birds (and other animals and
plants), with about 1,230 species occurring in
India, of these, 310 species are wetland birds.

*Source: BirdLife International (2003)
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A high proportion of these birds are confined
to forests, particularly the tropical rainforests
and dry forests in the south, although the
subtropical and temperate forests further
north support many characteristic species.
India’s grasslands, wetlands and seas also
support groups of birds that are special to
these habitats.

Wetlands are under great pressure in the
Asiatic region, with ¢. 20% of threatened bird
species found in such habitats (compared to
c. 10% globally), including freshwater lakes,
rivers, marshes, coastal lagoons and intertidal
flats. Many large waterbirds are edging very
close to extinction through the disturbance or
conversion of their habitats, as well as intense
hunting in most areas, involving
disproportionately large numbers of storks,
herons, ibises, ducks, geese, cranes, gulls,
waders and terns. Although artificial habitats
(such as plantations, arable land, and artificial
wetlands) apparently feature quite highly,
they are also of minor importance for the great
majority (88%) of threatened species
occurring in them, meaning that it is unlikely
that these species could survive without
adjacent natural or semi-natural habitats for
feeding and/or breeding.

Clearance, conversion and degradation of
natural forests, grasslands and wetlands are
by far the most potent causes of
endangerment in the Asia region, affecting
nearly all species classified as Critical,
Endangered, and Vulnerable. Exploitation for
human use is the second most common
category of threat, affecting more than 50%
of all threatened bird species; of these, c. 70%
are hunted for food and sport and c. 30% are
captured for the wild bird trade. The main
pressure on Asian waterbirds is wetland
drainage and conversion, including the
infilling (or ‘reclamation’) of intertidal coastal
wetlands, principally for agriculture and
aquaculture. Dams and irrigation projects are
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also negatively affecting wetlands (BirdLife
Int., 2003).

Most threatened bird species in Asia are
specialised in their habitat requirements, and
are totally dependent for their survival on a
particular type of forest, grassland or wetland.
The continuing loss and damage to these
habitats is by far the most powerful threat
that they face. Threatened Birds of Asia: the
BirdLife International Red Data Book (2001)
includes information on every site where
threatened species have been recorded, as
well as maps showing their known ranges. A
total of nine forest regions, three grassland
regions and twenty wetland regions have
been identified. All of these habitat regions
support groups of threatened birds, which
occur in the same habitats and share broadly
similar distributions. The twenty wetland
regions in Asia support between two and 21
threatened waterbirds, few of which are
confined to a single wetland region, as Asia’s
threatened waterbirds tend to have relatively
large ranges and many of them are migratory.
Some of the habitat regions are entirely
confined to a single country, but most are
shared between several different countries
(BirdLife Int., 2003).

The analysis and documentation of
threatened species within habitat regions has
a number of advantages:

e Many of the threatened birds in the
habitat regions share broadly similar
conservation needs, and it is therefore
more efficient to consider the
conservation of these 33 regions rather
than to cover the 303 species that they
support individually;

e This approach allows a direct focus on
the major land use issues affecting the
habitats of threatened birds, thereby
giving greater accessibility to users less
immediately concerned with bird or
biodiversity conservation issues;
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Map 1.6 Key wetland region for threatened birds in Asia (Source: BirdLife International, 2003)
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e The habitat regions are accurately
mapped, which makes it easier to relate
the conservation of threatened birds with
land-use planning processes (e.g. EIAs)
and other projects (e.g. sustainable
development and livelihood projects with
a particular geographical scope);

e This analysis provides a clear
geographical focus on policy and
advocacy approaches to conservation;

e The habitat regions provide a framework
for relating the conservation
requirements of threatened birds with
those of other taxonomic groups (e.g.
threatened primates) and other area-based
conservation priority setting analyses.

Several international conservation
organisations have completed analyses to
identify priority areas for conservation, which
are comparable to the forest, grassland and
wetland regions. BirdLife International’s
Endemic Bird Areas (1- EBA) are an integral
part of the habitat region analysis of a recent
review— eight of the nine forest regions
contain EBAs, as do single grassland and
wetland regions. All six of Conservation
International’s (CI) Hotspots (2-CI) in Asia
overlap one of the forest regions, the Indo-
Burma Hotspot overlaps part of a grassland
region and five wetland regions, and the
Western Ghats and Sri Lanka, Sundaland and
Wallacea Hotspots all overlap a wetland
region. All nine forest regions include one or
more of the WWF Global 200 Eco-regions (3),
as do two of the three grassland regions, and

eleven of the twenty wetland regions
(BirdLife Int., 2003).

Based on the analysis of the key habitats
for threatened birds (GT & NT), the
distribution and status of geographical
populations of threatened Indian wetland
birds indicates that 51 species occur in
wetlands, six in forests, five in grasslands,
and one is a Seabird. Of the 51 wetland birds,
five species are found in the wetlands of the
Tibetan Plateau (W09), 15 in the North Indian
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Wetlands (W12), five in the South Indian and
Sri Lankan Wetlands (W13), 16 in the Assam
and Sylhet Plains (W14), and 10 in the Bay of
Bengal Coastal area (W15). While of the six
forests dwelling species, one occurs in the
Sino-Himalayan Mountain Forests (F04), two
on the Indian Peninsula and Sri Lankan
Forests (F05), and three in the Indo-Burmese
Forests. Of the five grassland species, four are
found in the Indo-Gangetic Grassland (G02)
and one in South Asian Arid Habitats (G03);
while one species is a Sea Bird (S01) (¢f
chapter 6.4 for details).

1.4 Heronries

The nesting colonies of the waterbirds
that represent spatial and temporal clumping
of nests are popularly referred to as
‘heronries’ Subramanya (1996) has
considered 26 species of birds nesting
colonially (in heronries) in India and among
them the Indian Pond Heron, Cattle Egret,
Little Cormorant, Black-crowned Night
Heron, and the Little Egret was the most
abundant nesting species.

The occurrence of heronries in a
particular region is dependent on the
availability of suitable feeding conditions for
waterbirds According to Subramanya (l.c.),
mapping of the heronries in India, indicated a
distinct concentration of sites in southern
India, western and north central India and
Assam in the North-East. The distribution of
heronries indicates a clear concentration
along the coasts and coastal plains
(especially along the east and west coasts) of
India, arid and semi-arid regions, Brahmaputra
floodplain and Western Ghats. Coastal
wetlands like lagoons, backwaters, estuaries,
mangroves, mudflats etc., occurring within
about 35 km from the coasts seem to have a
strong influence on the distribution of
nesting sites along the coasts. Central India,
south of the Himalayas, eastern India
including interior Orissa and West Bengal
appears to be impoverished of these nesting
sites (Fig.1.1).
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Fig. 1.1 Number of Existing and lost Heronries in different states of

India (Subramanya, 1996)

Reference to century-old heronries prior
to re-organisation of Indian states are
abounds in ornithological literature. For
example, the large heronry with thousands of
nesting birds located halfway between a place
known as Tangalle and Mathura referred to
by Hume and Oates (1890), could well be the
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