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1. Bird Migration

1. Bird Migration

Bird migration refers to the annual to and fro movements of birds, travelling along 
regular routes between the breeding and wintering grounds at predictable times. 
It is one of the most fascinating aspects of bird behaviour, where birds travel 
thousands of kilometres, crossing geographical and international boundaries, 
reaching far off places for food, survival, and to breed. They rely on a series of 
sites termed “stopover sites” or “staging areas” of various habitats where they 
can rest and feed on the long journey between their breeding and non-breeding 
grounds. These sites provide a crucial link between breeding and non-breeding 
areas for migratory birds. Food obtained at stopover sites provides energy for 
continued migratory flight, and to build nutritional reserves that may be essential 
for successful reproduction, upon arrival at the breeding grounds. Migratory 
waterbirds connect continents and countries through the network of wetlands 
they use during migration, and are therefore excellent environmental indicators 
at both global and local levels.

The winter migrants to the Indian subcontinent originate largely in the Palaearctic 
Region beyond the Himalaya, most of them breeding in Russia (up to Arctic Tundra), 
Mongolia, China, and the countries of Central Asia (Kazakhstan, Turkmenistan, 
Uzbekistan, Kyrgyzstan and Tajikistan), West Asia, and Eastern Europe. The exact 
routes taken for migration are known only for a few migratory species. There are at 
least as many routes as there are bird species, and within a single species, there 
are variations in timings and pathways.

I.  Flyways

A flyway, in a simple sense, is “the entire range of a migratory bird species (or 
groups of related species or distinct populations of a single species) through which 
it moves on an annual basis from the breeding grounds to non-breeding areas, 
including intermediate resting and feeding places, as well as the area within which 
the birds migrate.” The intermediate stopover sites are used for resting, refuelling, 
or moulting. The flyway approach to conservation is to undertake coordinated 
and collaborative measures that benefit the birds and their habitats in all the 
countries of the flyway.

II.  History of Bird Migration Studies in India

In India, the first study on bird migration by the BNHS was undertaken as early 
as 1927 through a small-scale bird banding/ringing programme, aided by the 
Maharaja of the erstwhile Dhār State, where a total of 200 migrant ducks were 
banded. The year 1959 was significant for the study of bird migration, when the first 
ever organized scheme for bird banding and migration study in the Subcontinent, 
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funded by the World Health Organization (WHO), was taken up by the BNHS. 
From 1967 to 1973, banding continued under the Migratory Animal Pathological 
Survey (MAPS) project of the US Research and Development Group to learn the 
migration routes of birds of East Asia (Thailand, Malaysia, Indonesia, Philippines, 
Taiwan, Hong Kong, Japan, Korea, and India). Large-scale bird banding was carried 
out from 1980 to 1992 under the ‘Avifauna Project’ and ‘Bird Migration Project’, 
funded by and in collaboration with the US Fish and Wildlife Service; Smithsonian 
Institution; Ministry of Environment, Forest, and Climate Change (MoEF&CC); 
and various State Forest Departments. During these projects, ringing was carried 
out at several sites. The major ringing locations are given in Figure 1.1.

Since 1992, bird banding and migration studies by BNHS continued with active 
support from MoEF&CC, Government of India, various State Forest Departments, 
government organizations like Chilika Development Authority, and private public 
partnerships. In 2008, BNHS established a Bird Migration Study Centre at Point 
Calimere, Tamil Nadu to serve as the headquarters for the Society’s bird migration 
studies. Over 700,000 individual birds have been ringed in India. More than 
3,000 recoveries were obtained from 29 countries spanning five continents (Asia, 
Europe, Africa, Australia, and Antarctica). Based on these recoveries, the breeding 
zones, migratory routes, and stopover sites of more than 40 species were well-
documented. The recovery data has been compiled and presented in a book titled 
‘Indian Bird Migration Atlas’ published by the BNHS in 2018.

Figure 1.1: Major bird ringing locations in India 

Source: Wetlands programme, BNHS
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In addition to the traditional methods of marking birds with metal rings, BNHS 
has in recent years adopted newer methods of tagging birds with colour-flags, 
colour-bands and neck-collars.

The study of bird migration using satellite telemetry in India was initiated by 
BNHS in collaboration with US Fish and Wildlife Services in 1994, during which 
three Common Crane Grus grus were fitted with satellite transmitters or platform 
terminal transmitters (PTTs) in Keoladeo National Park, Bharatpur, and tracked 
to their Siberian breeding grounds. In 1999, a study with satellite transmitters 
was carried out collaboratively by Aligarh Muslim University, Wildlife Institute of 
India, US Geological Survey, and BNHS on two Bar-headed Geese Anser indicus in 
Bharatpur, which were tracked up to Tibet, China. In 2008, with funding from the 
Food and Agriculture Organization (FAO) of the United Nations in collaboration 
with the US Geological Survey (USGS), Wetlands International(WI), and Bangor 
University, UK, BNHS fitted satellite transmitters and tracked the migratory 
routes of several waterbirds, namely Bar-headed Goose, Ruddy Shelduck Tadorna 
ferruginea, Gadwall Mareca strepera, Eurasian Wigeon Mareca penelope, Northern 
Shoveler Spatula clypeata, Northern Pintail Anas acuta, Common Teal Anas crecca, 
and Garganey Spatula querquedula. Later, tracking studies were conducted by 
BNHS with funding from the MoEF&CC (flamingos) and State Forest Departments 
of Himachal Pradesh (migratory ducks and geese), and Manipur (Ruddy Shelduck). 
During 2010–2011, four Greater Flamingo Phoenicopterus roseus were tagged 
with satellite transmitters in Tamil Nadu, southern India, to study their migratory 
movements. Until 2015, 165 individuals of 12 species had been fitted with satellite 
transmitters and their migratory routes tracked by BNHS.

III.  Need for expanding Bird Migration Studies in India

Throughout the year, migratory birds cross countries and continents, covering 
hundreds or even thousands of kilometres, linking different ecosystems. Efforts 
must be made to conserve their breeding and wintering areas, and stopover sites 
along the CAF. The loss of any site used by a migratory bird during its annual 
cycle can have a dramatic impact on its survival.

Organized research and flyway-level conservation initiatives in the Asian region 
are less than in America and Europe. Even today, the Asian flyways are only 
broadly defined and poorly understood for many species except the works done in 
Australia and Japan in the East Asian − Australasian Flyway (EAAF). 

Migration studies can improve our knowledge of flyway systems, including 
data on migration timing, connectivity between breeding and non-breeding 
areas, stopover sites, and route fidelity. These are vital in providing the baseline 
information to identify and develop the conservation strategies needed to safeguard 
migratory populations and their habitats. 
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2  Bird Migration Study Techniques

To understand the migratory movement of birds and its associated factors, one 
should have an idea of how migration data are collected and the methods followed 
to obtain systematic information. Birds have to be captured carefully for marking 
and released unharmed. When a bird is in the hand, information such as species, 
sex, age, morphometric measurements, moult, plumage, and body mass can be 
collected. The subsequent recapture alive or resighting of ringed birds or recovery 
of dead individuals provides valuable information on survival, movement, and 
changes in some of the attributes mentioned above. The monitoring of survival 
rates and movement patterns are the most important conservation purposes of 
ringing, since these can alert conservationists to early population declines and 
indicate their demographic cause. 

Many different marking methods are used to identify particular individuals 
when they are first observed, or recaptured at a later date, and also to monitor 
the movements of banded birds. A few general methods are summarized in this 
chapter.

I.  Bird Ringing

 Bird ringing is a conventional method used throughout the world for marking 
individual birds, to investigate many aspects of their lives. Birds are captured 
and a non-corrosive, lightweight metal ring (known as a band in some countries) 
is placed on the leg of the bird. The metal rings carry an inscription of the ring 
size and a unique serial number, along with the name of the ring issuing agency. 
BNHS is one of the nodal agencies for bird ringing (recognized by global bird 
ringing schemes), and all BNHS rings have the inscription “Inform Bombay Nat. 
Hist. Society”. The bird is safely ringed using special ringing pliers. Different sizes 
of rings are used on different bird species, depending on the thickness of their legs. 
Data such as species, morphometry, sex, moult stage, age, and date and ringing 
location of each individual bird should be collected before it is safely released back 
into the wild. 

When a bird is captured or recorded from a location other than the ringing site, 
it helps to trace the movement and connectivity between two sites. When ringed 
migratory birds are subsequently recaptured at the same site, they provide data 
on life-span, site fidelity, and weight changes. A resident bird recaptured after 
a long duration from the same site will show parochiality of the species (for 
example, Greater Flameback Chrysocolaptes guttacristatus, a resident species of 
woodpecker ringed in Parambikulam, Kerala in 1982, was recaptured in 2002 
from the same site (Balachandran, Bird bander's training report, 2002).  



16	 Bird Migration Studies – A Training Manual

Figure 2.1: Ringing recoveries of Little Stint Calidris minuta
Source: Indian Bird Migration Atlas 2018

Figure 2.2: Red Knot 
Calidris canutus ringed in

Point Calimere

Figure 2.3: Shikra Accipiter badius 
ringed in Point Calimere
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II.  Colour Banding

In recent years, along with ringing, colour banding of birds (marking birds with 
coloured leg bands, leg flags, nasal saddles, neck collars, or wing tags) has become 
prevalent globally. These tags can be spotted in the field from a distance with 
the help of binoculars or a camera, and can be reported to the banding agency. 
The combination of colour tags for each region is decided in consultation with the 
committees at the flyway level to avoid duplication or overlap of colour combinations 
between two regions. Different colour banding techniques are given below: 

Colour BandA.	  – single or pair of coloured plastic bands with unique 
alphanumeric code, placed on the leg above or below the knee (Figures 2.5 
& 2.7).
Colour FlagB.	  – single or pair of coloured bands with flags with unique 
alphanumeric code projecting perpendicular to the leg, placed above or below 
the knee on the leg (Figures 2.6 & 2.8). 
Neck CollarC.	   –  a coloured plastic band with unique alphanumeric code 
placed around the neck (Figure 2.9).
Nasal Tags and SaddlesD.	   –  a coloured flexible plastic or rubber tape tag with 
unique alphanumeric code for ducks, placed folded over the upper mandible 
(Figure 2.11). 
Patagial TagsE.	   – a flexible, coloured plastic tag with unique alphanumeric 
code attached through the patagium – a flap of skin at the leading edge of the 
wing (Figure 2.12).

Figure 2.4: Illustration of colour banding scheme for flamingos in India
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Figure 2.5: Lesser Flamingo Phoeniconaias minor
banded with a colour band in Mumbai, Maharashtra
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Figure 2.6: Greater Flamingo Phoenicopterus roseus banded with a colour band
in Khijadiya Bird Sanctuary, Gujarat
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