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Migration is a regular seasonal movement of animals
to ensure the best possible living conditions for their
survival. As a rule, it is an innate response of an

animal population to several periodic changes in the
environmental conditions (Pettingill 1956). Although a common
phenomenon in different animal groups, the most interesting
and the best studied of all is bird migration. During winter, in the
northern hemisphere, several species of birds migrate annually
from trans-Himalayan regions and other parts of northern Asia
to the wetlands of India. They spend the entire winter at these
wetlands and return with the onset of spring. Others migrate
locally, southward from the Himalayan foothills, to ensure
warmer climatic conditions (Ali 1996).

This note, based upon counts made during the Asian
Waterbird Census in January 2006, compares the composition of
several migrants, resident-migrants and resident aquatic
avifauna in six different wetlands situated at the southern part
of West Bengal.

Study area & methods
In southern West Bengal, migration is generally complete by the
end of December. Migratory waterbird populations peaking
during last week of December and the first week of January
(Mazumdar et al. 2005). Therefore, the present survey was
conducted during January 2006 when the wetlands hold the
maximum number of the migratory waterbirds. The census was
conducted at the following wetlands of southern West Bengal:
Nalban Bheri (Kolkata district), Santragachi Jheel (Howrah district),
Saheb Badh (Purulia district), Bakreshwar Barrage (Birbhum
district), Tilpara Barrage (Birbhum district) and the wetlands inside
Ballavpur Wildlife Sanctuary (Birbhum district) (Fig. 1).

The wetlands were categorized broadly into four types:
1. Nalban Bheri (NB) is a part of the East Kolkata Wetlands

(a Ramsar site), consisting of 152ha of commercial sewage-

fed fish farms owned by the Department of Fisheries,
Government of West Bengal.

2. Santragachi Jheel (SJ) and Saheb Badh (SB) are two large
wetlands surrounded by roads and human habitations
and under constant anthropogenic pressure. However,
SB (average depth 9.7m) is a larger wetland than SJ
(average depth 1.8m) (Anon 1998). It had less emergent
vegetation and floating macrophytes than SJ during the
survey.

3. The Bakreshwar (BB) and Tilpara (TB) barrages are
artificial wetlands. TB is a reservoir on Mayurakshi River
while BB is constructed on the Bakreshwar River. Both
these waterbodies are deep, compared to the other
waterbodies visited (average depth ~20m), and are almost
devoid of any emergent vegetation and / or floating
macrophytes.

4. Wetlands inside Ballavpur Wildlife Sanctuary (BWLS)
are connected to Mayurakshi River through an irrigation
canal. These freshwater lakes are mostly clogged with
weeds and have an average depth of around 2.2m. (Anon
1998). Being located within a protected area, these
wetlands are least affected by anthropogenic pressures
and disturbances.

In all the six waterbodies, a ‘total count’ methodology was
applied to the waterbirds. All the waterbirds present in the
waterbodies were counted and species and number of
individuals recorded. The large wetlands were divided into
imaginary blocks and the waterbirds in each block were counted
in succession.

Results & discussion
The maximum number of waterbirds and wetland-associated
species was recorded in the wetlands inside BWLS (11,656)
followed by SJ (9,869), SB (3,563), BB (1,887), TB (1,458) and

Table 1. Status of waterbirds and wetland-associated species in selected wetlands in southern West Bengal

NB SJ SB BB TB BWLS

Total number of waterbirds and wetland associated birds 1,105 9,789 3,328 1,876 1,430 11,362
Trans-Himalayan migratory species 7 5 8 8 10 9
Resident-migrant species 12 4 8 7 11 7
Resident species 6 7 10 5 12 11
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Table 2. Composition of waterbirds and wetland-associated species recorded
at different wetlands in southern West Bengal in January 2006

Species Status NB SJ SB BB TB BWLS Total
Waterbirds No. % No. % No. % No. % No. % No. % No. %

Little Grebe Tachybaptus ruficollis R 0 0 0 0 37 1 3 0.2 0 0 2 <0.1 42 0.1
Great Crested Grebe Podiceps cristatus M 0 0 0 0 0 0 4 0.2 3 0.2 0 0 7 <0.1
Little Cormorant Phalacrocorax niger RM 119 9.3 36 0.4 4 0.1 1 0.1 142 9.7 27 0.2 329 1.1
Indian Shag P. fuscicollis RM 235 18.4 1 <0.1 39 1.1 0 0 0 0 0 0 275 0.9
Great Cormorant P. carbo RM 341 26.7 0 0 4 0.1 30 1.6 2 0.1 0 0 377 1.3
Darter Anhinga melanogaster RM 0 0 0 0 0 0 0 0 0 0 2 <0.1 2 <0.1
Little Egret Egretta garzetta R 0 0 0 0 0 0 3 0.2 1 0.1 1 <0.1 5 <0.1
Grey Heron Ardea cinerea RM 95 7.4 0 0 0 0 0 0 0 0 0 0 95 0.3
Large Egret Casmerodius albus R 0 0 0 0 0 0 0 0 2 0.1 0 0 2 <0.1
Cattle Egret Bubulcus ibis R 65 5.1 1 <0.1 7 0.2 2 0.1 2 0.1 17 0.2 94 0.3
Indian Pond-Heron Ardeola grayii R 101 7.9 12 0.1 14 0.4 0 0 2 0.1 6 0.1 135 0.5
Yellow Bittern Ixobrychus sinensis RM 2 0.2 0 0 0 0 0 0 0 0 0 0 2 <0.1
Large Whistling-Duck Dendrocygna bicolor RM 0 0 4 <0.1 2 0.1 0 0 0 0 0 0 6 <0.1
Lesser Whistling-Duck D. javanica R 0 0 9,490 96.2 2,488 69.8 0 0 172 11.8 6,474 55.5 18,624 62.7
Greylag Goose Anser anser M 0 0 0 0 0 0 100 5.3 29 2 315 2.7 444 1.5
Bar-headed Goose A. indicus RM 0 0 0 0 0 0 28 1.5 18 1.2 0 0 46 0.2
Brahminy Shelduck Tadorna ferruginea RM 0 0 0 0 0 0 549 29.1 2 0.1 0 0 551 1.9
Cotton Teal Nettapus coromandelianus R 0 0 43 0.4 51 1.4 0 0 63 4.3 282 2.4 439 1.5
Gadwall Anas strepera M 217 17 117 1.2 312 8.8 10 0.5 289 19.8 240 2.1 1,185 4
Falcated Duck A. falcata V 0 0 0 0 0 0 2 0.1 0 0 0 0 2 <0.1
Eurasian Wigeon A. penelope M 0 0 0 0 0 0 145 7.7 121 8.3 3 <0.1 269 0.9
Northern Shoveller A. clypeata M 4 0.3 23 0.2 28 0.8 5 0.3 7 0.5 3 <0.1 70 0.2
Northern Pintail A. acuta M 0 0 71 0.7 133 3.7 687 36.4 1 0.1 3,651 31.3 4,543 15.3
Garganey A. querquedula M 6 0.5 0 0 36 1 0 0 0 0 0 0 42 0.1
Common Teal A. crecca M 0 0 0 0 19 0.5 0 0 0 0 262 2.3 281 1
Red-crested Pochard Rhodonessa rufina M 0 0 0 0 129 3.6 28 1.5 454 31.1 21 0.2 632 2.1
Common Pochard Aythya ferina M 0 0 0 0 48 1.4 0 0 0 0 0 0 48 0.2
Ferruginous Pochard A. nyroca RM 0 0 2 <0.1 2 0.1 0 0 6 0.4 31 0.3 41 0.1
Tufted Pochard A. fuligula M 0 0 0 0 3 0.1 11 0.6 53 3.6 26 0.2 93 0.3
White-breasted Waterhen R 1 0.1 0 0 4 0.1 0 0 0 0 0 0 5 <0.1
Amaurornis phoenicurus
Purple Moorhen Porphyrio porphyrio R 0 0 0 0 5 0.1 0 0 4 0.3 30 0.3 39 0.1
Common Moorhen Gallinula chloropus R 1 0.1 60 0.6 153 4.3 0 0 1 0.1 216 1.9 431 1.5
Common Coot Fulica atra RM 0 0 0 0 24 0.7 272 14.4 0 0 20 0.2 316 1.1
Pheasant-tailed Jacana R 0 0 0 0 0 0 0 0 5 0.3 2 <0.1 7 <0.1
Hydrophasianus chirurgus
Bronze-winged Jacana Metopidius indicus R 0 0 6 0.1 11 0.3 0 0 8 0.6 17 0.2 42 0.1
Little Ringed Plover Charadrius dubius RM 1 0.1 0 0 0 0 0 0 0 0 0 0 1 <0.1
Red-wattled Lapwing Vanellus indicus R 0 0 0 0 0 0 0 0 2 0.1 0 0 2 <0.1
Grey-headed Lapwing V. cinereus M 0 0 0 0 0 0 0 0 48 3.3 0 0 48 0.2
Pintail Snipe Gallinago stenura M 6 0.5 1 <0.1 0 0 0 0 0 0 0 0 7 <0.1
Swinhoe’s Snipe G. megala M 5 0.4 1 <0.1 0 0 0 0 0 0 0 0 6 <0.1
Common Redshank Tringa totanus RM 0 0 0 0 0 0 1 0.1 11 0.8 0 0 12 <0.1
Green Sandpiper T. ochropus M 1 0.1 0 0 0 0 0 0 2 0.1 0 0 3 <0.1
Wood Sandpiper T. glareola M 4 0.3 0 0 0 0 0 0 0 0 0 0 4 <0.1
Common Sandpiper Actitis hypoleucos RM 2 0.2 0 0 0 0 0 0 1 0.1 0 0 3 <0.1

Total 1,206 9,868 3,553 1,881 1,451 11,648 29,607
Wetland-associated species
Asian Openbill-Stork Anastomus oscitans R 0 0 0 0 0 0 2 0.1 1 0.1 0 0 3 <0.1
White-necked Stork Ciconia episcopus RM 0 0 0 0 0 0 0 0 0 0 2 <0.1 2 <0.1
Western Marsh-Harrier Circus aeruginosus M 0 0 0 0 0 0 0 0 0 0 1 <0.1 1 <0.1
Pied Harrier C. melanoleucos RM 0 0 0 0 0 0 0 0 1 0.1 0 0 1 <0.1
Greater Spotted Eagle Aquila clanga RM 0 0 0 0 0 0 0 0 0 0 1 <0.1 1 <0.1
Stork-billed Kingfisher Halcyon capensis R 0 0 0 0 0 0 0 0 0 0 1 <0.1 1 <0.1
White-breasted Kingfisher H. smyrnensis R 3 0.2 1 <0.1 4 0.1 0 0 0 0 0 0 8 <0.1
Small Blue Kingfisher Alcedo atthis RM 3 0.2 0 0 4 0.1 0 0 0 0 0 0 7 <0.1
Lesser Pied Kingfisher Ceryle rudius R 2 0.2 0 0 0 0 0 0 0 0 0 0 2 <0.1
Common Swallow Hirundo rustica RM 34 2.7 0 0 0 0 3 0.2 2 0.1 0 0 39 0.1
Large Pied Wagtail R 0 0 0 0 0 0 1 0.1 0 0 0 0 1 <0.1
Motacilla maderaspatensis
White Wagtail M. alba RM 14 1.1 0 0 2 0.1 0 0 2 0.1 3 <0.1 21 0.1
Citrine Wagtail M. citreola RM 1 0.1 0 0 0 0 0 0 0 0 0 0 1 <0.1
Yellow Wagtail M. flava RM 15 1.2 0 0 0 0 0 0 1 0.1 0 0 16 0.1

Total 72 1 10 6 7 8 104
Grand total 1,278 9,869 3,563 1,887 1,458 11,656 29,711
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Fig. 1.  Location of wetlands studied in
southern West Bengal in January 2006

Fig. 2. Population counts of three taxa
for the period 1991-1997

NB (1,278) (Table 1). However, maximum species diversity was
recorded at TB (33 spp.), followed by BWLS (27 spp.), SB (26
spp.), NB (25 spp.), BB (21 spp.) and SJ (16 spp.). Highest numbers
of trans-Himalayan waterbird species were recorded at TB (10
spp.) and number of resident-migrant species was highest at NB
(12 spp.) followed by TB (11 spp.), SB (8 spp.), BB and BWLS (7
spp. each), and SJ (4 spp.). The maximum number of resident
species was also recorded at TB (12 spp.) (Table 1). It is interesting
to note that out of the six sites visited, in BWLS and SJ where the
total number of waterbirds and wetland-associated species are
very high, one or two species dominate [Table 2].

The largest congregations were of Lesser Whistling-Duck
Dendrocygna javanica, Northern Pintail Anas acuta and Gadwall
A. strepera, comprising 62.7%, 15.3% and 4.0% respectively, of
the total waterbirds counted. The Lesser Whistling-Duck was
most numerous at SJ, SB and BWLS, comprising 96.2%, 69.8%
and 55.5% respectively of the waterbird population at those
sites. The Northern Pintail was present at all the sites except
NB whereas Gadwall was present at all sites (Table 2). The
maximum number of cormorants, namely, Great Phalacrocorax
carbo, Little P. niger and Indian Shag P. fuscicollis, was observed
at NB (Table 2)—possibly due to the abundance of fish at this
sewage-fed fish farm.

Mookherjee et al. (1999) contains count data from 1991–1997
only for BWLS, NB and SJ—of the six sites counted in 2006. It
also has data from 1997 for TB. No census data from earlier
years could be located for BB and SB. Counts of the three
commonest waterbirds—Lesser Whistling-Duck, Northern
Pintail and Gadwall, as well as the total number of wetland
avifauna of BWLS, NB and SJ—are shown in Fig. 2a, 2b, 2c and
2d respectively. The population of Lesser Whistling-Duck at SJ
fluctuated in alternate years during the period 1991–during
1992 but in the next two years it showed a sharp decline.
However, their numbers gradually increased from 1994 (Fig.
2b) and during the present study they constituted 31.32% of the
wetland birds recorded from BWLS. On the contrary, population
of Tufted Pochard Aythya fuligula at BWLS declined sharply
after 1994 (Mookherjee et al. 1999) and only 26 were counted in

2006. In NB, Northern Pintail began appearing from 1995 and
in SJ their numbers peaked in 1995. However, it was not recorded
from NB in 2006. Gadwall showed a steady increase, both in
NB and SJ, during 1991–1997. However, at BWLS their
population declined sharply in 1997 (Fig. 2c). The total number
of waterbirds at BWLS, NB and SJ fluctuated during 1991–
1997 (Fig. 2d).
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Further analysis revealed that the population of Greylag
Goose Anser anser also fluctuated in BWLS over the years. In TB,
the numbers of Bar-headed Goose, Brahminy Shelduck,
Northern Pintail and Gadwall decreased significantly
compared with figures of 1997 (Mookherjee et al. 1999). Red-
crested Pochard Rhodonessa rufina, 903 birds in 1997, was
altogether absent in TB in 2006. During 2006, members of
Laridae were altogether absent from all the study sites.
However, Brown-headed Gull Larus brunnicephalus was
reported from NB in 1991 and SJ in 1992, and Black-headed
Gull L. ridibundus were recorded from NB during 1991, 1994
and 1995 (Mookherjee et al. 1999).

From the present observations it can be concluded that all
these sites are important wintering grounds for a number of
waterbirds and wetland-associated species. However,
additional observations at these sites at other times of the year,
and over several years, are needed to provide a deeper insight
into their value for waterbirds.

Abbreviations
R= Resident; RM=Resident migrant; M=Trans-Himalayan
migrant; V=Vagrant.
BB=Bakreshwar Barrage; BWLS=Ballavpur Wildlife Sanctuary;
NB=Nalban Bheri; SB=Saheb Badh; SJ=Santragachi Jheel;
TB=Tilpara Barrage.
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We present some breeding notes for Lesser Adjutant-Stork Leptoptilos javanicus, Asian
Openbill-Stork Anastomus oscitans and Painted Storks Mycteria leucocephala in the
Bhitarkanika mangroves from August 2004 to December 2006. Observations on colony
size, nest biology, hatching success, and productivity are reported. All the stork species
nested amidst thick mangrove vegetation. Productivity was higher for Lesser Adjutant-
Storks, than for the other two species. We also discuss certain conservation issues related
to these storks in Bhitarkanika.

Introduction
Nine of the 19 species of storks found globally, occur in India
(Ali & Ripley 1987, del Hoyo et al. 1994). Of these, Lesser
Adjutant-Stork Leptoptilos javanicus, Asian Openbill-Stork
Anastomus oscitans, Painted Stork Mycteria leucocephala and
Black-necked Stork Ephippiorhynchus asiaticus inhabit
Bhitarkanika mangroves (Pandav 1997). These species nest

colonially, displaying spatio-temporal clumping of nests, with
colonies sometimes comprising thousands of nests and holding
multiple species of birds including other storks, herons and
egrets (Ali & Ripley 1987, Burger 1981, Krebs 1987). A few long
term and detailed studies on these aspects include the work of
Singh et al. (1986) on the biology of Cattle Egret in Punjab and,
the observations of Kahl (1970, 1971) on the breeding biology of
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