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Abstract  Murshidabad District in the Gangetic Plain 
of West Bengal is well known for its rich avifaunal 
diversity. A large number of migratory birds gather at 
different locations in the district especially around the 
wetland areas during the winter which is yet to be 
documented till date. Sheeal Lake is about a 6.5sq km 
shallow lake in the remote rural area of the district under 
Nadia-Murshidabad Forest Division, West Bengal, and is 
chiefly dominated by agroecosystems and sparsely 
populated human settlements. The objective of the study 
is to prepare a checklist of the avifaunal diversity in and 
around Sheeal Lake. The avifaunal diversity using 
standard method and photographic documentation was 
done. 614 individuals of 55 avian species belonging to 27 
families and 14 orders were documented. Anatidae is the 
most dominant family with the most number of 
individuals. Passeriformes represented by 12 families, 
were the most diverse. 10 habitat strata and 9 feeding 
guilds were identified. The bird community is dominated 
by omnivore (39%) followed by insectivore (21%), 
carnivore (17%), nectarivore (5%), granivore and 
piscivore (5% each), frugivore (4%), herbivore (2%), and 
scavenger (1%). Biodiversity indices 
(Berger-Parker=0.385 & Shannon=2.93) show moderate 
dominance, fair evenness and richness of bird species 
during winter. Spread of the human settlement around the 
pristine ecosystem results in conflicts and occasional 
hunting which are the threats identified. 

Keywords  Sheeal Lake, Bird Assemblage, Winter 
Birds, Avifaunal Diversity, Wetland, Biodiversity 

1. Introduction
India is one of the mega-diversity centre, and is the 

home of about 1300 species of birds contributing 13% of 
the total avifaunal diversity of the world [1]. Birds play a 
very important role in an ecosystem as pollinators, 
scavengers or bio-monitors. They are helpful in controlling 
insect pests and also serve as excellent ecological 
indicators [2- 4]. The spatial or temporal avifaunal 
composition in a particular region is dependent upon the 
available habitat layers, food-types, amount and degree of 
human interferences [5]. 

Wetlands provide water, food, shelter and sites for 
nesting and rearing of young ones for residents as well as 
the migratory birds [6, 7]. A good nesting site obviously 
provides protection and offers optimum foods to support 
and construct the nest and feeding areas [8]. Wetlands in 
India, are facing tremendous anthropogenic pressures [9], 
which can detrimentally influence the structure of avian 
communities [10, 11]. 

High volume discharge during monsoon and 
meandering nature of the river Ganges and its tributaries in 
the lower course have given rise to a large number of 
floodplain wetlands [12], including several lakes [13]. 
Lakes are highly complex, land interactive, biodiversity 
rich aquatic bodies which are one of the most productive 
and fertile ecosystems in the world [14]. 

Various authors had documented the bird diversity from 
different regions of the state ranging from the forest of 
North Bengal [15, 16], Coastal areas [17] as well as from 
discrete locations of varied habitat types during different 
seasons [5, 18-22]. Murshidabad district of West Bengal is 
very well known for its rich avifaunal diversity [18]. 
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Varieties of aquatic grounds at different locations with 
plenty of food attract several migrant species of birds, 
especially during winter which are partially studied and 
many more are yet to be documented. 

2. Materials and Methods 
2.1. Description of the Study Site 

The present study was conducted at Sheeal Lake, a 
shallow inland lake of area approx. 6.5sq km of water 
coverage during winter located in a remote rural area in 
Raghunathganj -I block of Murshidabad district in West 

Bengal, India (Lat. 24°45’94’’, Long. 88°01’68’’) (Fig. 1). 
The lake is surrounded by agricultural land all around. 
There are several crops and vegetables grown in the field 
throughout the year. The human habitation consists of 
sparsely populated villages with a literacy rate below 70% 
(Census 2011). On the north eastern side, there is a narrow 
channel leading to the Hooghly River, that is the only 
opening of the land locked lake with the river which gets 
dried up during the dry months. Being mostly rain fed the 
area of the water coverage greatly increases during the 
monsoon due to flooding of the lake basin. During the dry 
months, these exposed basin landscapes are utilized for 
agricultural practices. 

 

 

Figure 1.  Geographic map of the Sheeal Lake located in Raghunathganj - I block of Murshidabad district in West Bengal, India. (1, 2 and 3 are the 
observation point of survey) 
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2.2. Methodology 

Monthly surveys in the study area at three selected spots 
around the lake were conducted for four months during the 
winter season, from November 2021 to February 2022. 
Surveys were conducted every single day during the 
morning (0630-0900 Hrs.) and afternoon (1500- 1730 Hrs) 
when the birds are more active [23] for three successive 
days, one day at each spot during each month of the survey. 
Line transect and fixed point count methods were adopted 
for estimating the avian density in the study region [24, 25]. 
Constant transect length and radii length were maintained 
during each survey. Sites were selected on the basis of the 
representation of all types of habitats in the region. The 
observations were carried out with the help of Binocular 
(Pentax 10x21), spotting scope (Gosky 20-60x80) and 
photographs were taken for documentation using DSLR 
Camera (Canon EOS 1500D, lens 55-250mm). 

The field guide book of Ali [26] and Grimmett and 
Inskipp [1] were used for the identification of the bird 
species. Birds are categorized into Resident (R), Resident 
Migrant (RM), Migrant(M), Winter Visitor (SV), Summer 
Visitor (SV) and different feeding groups, such as 
Insectivore (IN), Carnivore (CA), Omnivore (OM), 
Piscivore (PI), Frugivore (FR), Nectarivore (NE), 
Granivore (GR), Scavenger (SC) according to Dubey et al 
[16], Ali [26], and Lovette et al. [27]. The birds were 
classified Rare (Ra), Occasional (Oc), Frequent (F), and 
Abundant (A) according to sighting frequency (%) 
(<5%=Ra, 5-14%=Oc, 15-29%=F, >30%=A). The 
Websites of IUCN and Birdlife International were 
searched for further information as well as IUCN status of 
the individual species [28, 29]. The Indian Wildlife 
Protection Act (WPA) status of the species was taken from 
the published list of birds of various schedules by the 
National Biodiversity Authority, India.  

2.3. Statistical Analysis 

The survey data for all the observations were summed 
up and subjected to statistical analysis. MS- EXCEL (2019) 
and PAST software (Version 4.06 b) were used for 
statistical analysis of the data for calculating the Relative 
Abundance, Species diversity indices. One-way ANOVA 
test was done using PSPP software (Version 1.4.1).  

3. Results 
In the current study in the Sheeal lake in Murshidabad 

district, West Bengal, India, a total of 614 individuals of 55 
species of birds belonging to 27 families and 14 orders 

were found (Table 1 and Fig. 2). There was high relative 
abundance (41%) of birds belonging to order Anseriformes, 
followed by Passeriformes (24%) and Charadriiformes 
(7%) (Fig. 3). The least encountered birds belonged to the 
order Cuculiformes and Falconiformes (each<1%). Family 
Ardeidae represented the highest number of species (6 
species) followed by Columbidae (5 species) and 
Alcedinidae, Muscicapidae, Sturnidae, Rallidae, 
Motacillidae, Anatidae, Laniidae and Accipitridae (3 
species each). Phalacrocoracidae, Cisticolidae and 
Corvidae (2 species each), 14 families are represented by 
single species each. One species of bird belonging to each 
of the Vulnerable (VU) (Indian spotted eagle) category of 
the IUCN red list category (version 3.1) was observed in 
the area (Table 1). 

10 different types of habitat strata were identified in the 
region during the present study. The most number of the 
birds were observed in the Marshland (MA) (25%) 
followed by Agriculture Land (AL) (24%), Humanbuilt-up 
areas (HB) (10%), Lake Edge (LE) (9%), Pasture (P) and 
Grassland (G) (8%), Orchard (O) (6%), Lake (L) (5%), 
Aquatic Scrub (AS) (3%) and Tree Canopy (TC) (2%) (Fig. 
4). In the present study, 9 different feeding guilds among 
the birds were identified. The bird community is 
dominated by omnivore (39%) followed by insectivore 
(21%), carnivore (17%), nectarivore (5%), granivore and 
piscivore (5% each), frugivore (4%), herbivore (2%), and 
scavenger (1%) (Fig. 5). According to the sighting 
frequency in the study area, 5 species of birds were 
abundant, 8 species were frequent, 30 were occasional and 
12 species were rare (Fig. 6). 45% of the species were 
Widespread Resident (WR), 31% were Resident (R), 11% 
were Winter Visitors (WV) whereas 10% of species were 
Resident Migrant, 1% were Summer Visitors (SV) and 
Winter Migrant (WM) (Fig. 7). Insignificant difference is 
revealed by analysis of variance between the group means 
of the birds from various strata. F (9, 92) = 0.57, p>0.05. 
There was more prevalence of generalist species than the 
specialist one. The habitat wise feeding guilds of the bird 
species are shown in Figure 8. Insectivores were 
dominating in the AS, TC and G, carnivores were 
dominating in P, LE and G, whereas piscivores were 
dominating in L habitat, and omnivores were dominating 
in MA, AL. The rank abundance curve (Fig. 9) reveals the 
dominance of a single species, whereas for the remaining 
species there is a very well-balanced distribution pattern. 
This is due to the colonial nature of the lesser whistling 
duck (Dendrocygna javanica) that outnumbers the 
population of all the species.
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Table 1.  Avifaunal diversity in and around the Sheeal Lake, Murshidabad, West Bengal, India. 

Sl Order Family Common Name Scientific name IUCN 
Status 

WPA 
status Distribution Habitat strata Food Habit Sighting 

1 
Accipitriformes Accipitridae 

Black kite Milvus migrans LC _ R TC CA/SC/IN Oc 

2 Eurasian marsh harrier Circus aeruginosus LC _ WV MA/AL CA/SC Ra 

3 Indian spotted eagle Aquila hastata VU _ R TC CA Ra 

4 
Anseriformes Anatidae 

Gadwall Anas strepera LC _ WM/WV MA  OM Oc 

5 Lesser-whistling duck Dendrocygna javanica LC _ WR MA/AL/L OM A 

6 Fulvous whistling-duck Dendrocygna bicolor LC _ R MA/L/AL HV Oc 

7 Apodiformes Apodidae Asian palm swift Cypsiurus balasiensis LC _ WR TC IN Oc 

8 
Charadriiformes 

Charadriidae Grey-headed lapwing Vanellus cinereus LC _ WV MA/LE IN/CA A 

9 Jacanidae Bronze-winged jacana Metopidius indicus LC Sch IV R MA/AS/LE OM Oc 

10 Ciconiiformes Ciconiidae Asian-openbill stork  Anastomas oscitans LC Sch IV R MA/AS CA/IN Oc 

11 

Columbiformes Columbidae 

Yellow-footed green pigeon Treron phoenicopterus LC Sch IV R P/TC GR Oc 

12 Spotted dove Stigmatopelia chinensis LC Sch IV R P/LE/AL GR  Oc 

13 Eurasian collared dove Streptopelia decaocto LC Sch IV R P/LE  GR  Ra 

14 Spotted dove Spilopelia chinensis LC Sch IV R P/LE/AL GR  Oc 

15 Blue rock pigeon Columba livia LC Sch IV R HB GR  A 

16 

Coraciiformes 
Alcedinidae 

White-throated kingfisher Halcyon coromanda LC Sch IV R LE/L CA/PI Oc 

17 Common kingfisher Alcedo Atthis LC Sch IV RM, SV MA/L PI/IN Oc 

18 Stork-billed kingfisher  Pelargopsis capensis LC Sch IV R MA/L CA/PI Ra 

19 Meropidae Asian green bee-eater Merops orientalis LC Sch IV R G/AL IN Oc 

20 Cuculiformes Cuculidae Greater coucal Centropus sinensis LC _ R P/G CA Ra 

21 Falconiformes Falconidae Peregrine falcon Falco pereginus LC Sch I  M,WV MA/LE CA Ra 

22 

Gruiformes Rallidae 

Purple swamphen Porphyrio porphyrio LC _ WR MA OM F 

23 Eurasian coot Fulica atra LC _ WR/WV L HV/IN F 

24 White breasted waterhen Amaurorni sphoenicurus LC _ R MA/LE/AS OM  Oc 

25 

Passeriformes 

Motacillidae White wagtail Motacilla alba LC _ RM,WV MA/AS IN F 

26 

 

Grey wagtail Motacilla cinerea LC _ WM MA IN Oc 

27 Yellow wagtail Motacilla flava LC _ RM AL,P IN Oc 

28 Sturnidae Asian pied starling Gracupica contra LC Sch IV R P/G/AL OM A 
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Table 1 continued 

29 

Passeriformes 

 

Bank myna Acridotheres ginginianus LC Sch IV R LE IN/SC Oc 

30 Common myna Acridotheres tristis LC Sch IV R HB/P OM F 

31 Hirundinidae Barn swallow Hirundo rustica LC _ RM AL/LE CA F 

32 

Muscicapidae 

Common stonechat Saxicola torquatus LC _ WV G GR Oc 

33 Indian robin Saxicoloides fulicata LC _ R AS/G IN Oc 

34 Oriental magpie robin Copsychus saularis LC _ R AS IN/NE Oc 

35 
Cisticolidae 

Common tailorbird Orthotomus sutorius LC _ R O/TC IN/NE Oc 

36 Plain prinia Prinia inornata LC _ R AL/G IN Oc 

37 Dicruridae Forked tailed drongo Dicrurus macrocercus LC Sch IV R AL/G/P CA/IN/NE Oc 

38 Passeridae House sparrow Passer domesticus LC _ R HB GR  F 

39 Pycnonotidae Red-vented bulbul Pycnonotus cafer LC Sch IV R HB/O FR/IN/NE Oc 

40 

Laniidae 

Long-tailed shrike Lanius schach LC _ WR AL/G CA/IN Ra 

41 Brown shrike Lanius cristatus LC _ M O/G CA Ra 

42 Bay backed shrike Lanius vittatus LC _ WR AS IN Ra 

43 
Corvidae 

House crow Corvus splendens LC Sch V R HB OM/SC Oc 

44 Rufous treepie Dendrocitta vagabunda LC Sch IV R O/TC OM Ra 

45 Pycnonotidae Red vented bulbul Pycnonotus cafer LC Sch IV R HB/O FR/IN/NE Oc 

46 Oriolidae Black headed oriole Oriolus xanthornus LC Sch IV RM, SV O/TC FR/IN/NE Ra 

47 

Pelecaniformes Ardeidae 

Great egret Casmerodius albus LC _ R AS/MA CA Oc 

48 Cattle egret Bubulcus ibis LC Sch IV RM,WV AL/G/P CA/IN F 

49 Striated heron  Butorides striata LC Sch IV R AS/MA CA R 

50 Purple heron Ardea purpurea LC _ RM MA CA Oc 

51 Indian pond heron Ardeola grayii LC Sch IV R AS/MA CA Oc 

52 Cattle egret Bubulcus ibis LC Sch IV RM, WV AL/G/P CA/IN F 

53 Podicipediformes Podicipedidae Little grebe Tachybaptus ruficollis LC Sch IV WR L/LE PI A 

54 
Suliformes Phalacrocoracidae 

Great cormorant Phalacrocorax carbo LC Sch IV WR, WV L/LE PI Oc 

55 Little cormorant Phalacrocorax niger LC Sch IV RM, WV L/LE PI Oc 

IUCN: LC=Least Concern, VU= Vulnerable, - =Data not found. Distribution: R= Resident, M=Migrant, RM= Resident migrant, WV= Winter visitor, SV= Summer visitor, Sighting Frequency (%) : Ra= Rare, Oc=Occasional, 
F=Frequent, A=Abundant Habitat Type :AS=Aquatic Scrubs, MA=Marshland, G=Grassland, AL=Agriculture Land, LE=Lake Edge, P=Pasture, O=Orchard, HB=Human built up, TC=Tree Canopy, L=Lake. Feeding habit: 
IN= Insectivore, CA=Carnivore, OM= Omnivore, PI= Piscivore, FR-Frugivore, NE= Nectarivore GR= Granivore, SC= Scavenger 
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a                                      b                                      c 

        

d                                     e                                     f 

         

g                                      h                                     i 

        

j                                       k                                     l 

         

m                                    n                                       o 

a. Black kite (Milvu smigrans) b. Eurasian Marsh harrier (Circus aeruginosus) c. Indian spotted eagle (Aquila hastata) d. Gadwall (Anas 
strepera) e. Grey-headed lapwing (Vanellus cinereus) f. Great egret (Casmerodius albus) g. Purple heron (Ardea purpurea) h. Little cormorant 
(Phalacrocorax niger) i. White wagtail (Motacilla alba) j. Yellow wagtail (Motacilla flava) k. Asian pied starling (Gracupica contra) l. Brown 
shrike (Lanius cristatus) m. Barn Swallow (Hirundo rustica) n.Common stonechat (Saxicola torquatus) o .Grey wagtail (Motacilla cinerea). 

Figure 2.  Photographs of some birds observed during study 
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Figure 3.  Birds’ diversity among 14 orders in and around the Sheeal Lake 

 

Figure 4.  Habitat strata wise abundance of birds 

 

Figure 6.  Birds according to sighting frequency  

 

Figure 5.  Feeding guild wise abundance of birds 

 

Figure 7.  Residential status of birds 
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Figure 8.  Habitat wise feeding guild (%) distribution of birds 

 

Figure 9.  Rank Abundance Distribution curve of birds in and around the Sheeal Lake 

Table 2.  Alpha diversity indices value 

Alpha Diversity Indices  Indices value  

Simpson Index of Diversity(1-D)  0.840  

Shannon H  2.93 

Shannon equitability Index  0.731 

Brillouin  2.739  

Menhinick 2.202  

Margalef 8.39 

Berger-Parker  0.385  

 

The various alpha-diversity indices of the study are 
given in Table 2. The Simpson Index of Diversity (0.840) 
and Berger Parker (0.385) value indicates moderate 
dominance of some particular species. The Brillouin index 
(2.74) and Shannon equitability index (2.93) show good 
evenness of species distribution. Menhinick and Margalef 
indices value indicate a good degree of both richness and 
evenness [23]. Analyzing all the biodiversity indices, it can 
be concluded that despite moderate scale human 
intervention, the environment in the Sheeal Lake is still 
healthy, stable and balanced. 
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4. Discussion 
The current assessment of bird diversity in Sheeal Lake, 

Murshidabad West Bengal, India provided information 
about the species richness, abundance and assemblage 
pattern of the birds in the area as reported from other 
locations of the districts [18]. A large assemblage of winter 
birds has been reported from Ahiran Bird Sanctuary, [18] 
which is only about 15 km away beside NH 12. The 
anthropogenic pressure on the sanctuary may force the bird 
community to search for an alternative wintering ground. 
The primary needs for migratory birds at their wintering 
ground are optimum food and safety [30]. These are 
fulfilled by Sheeal Lake along with adjoining wetland 
areas and nearby agricultural fields.  

Aquatic birds necessarily require elevated and exposed 
areas within the water bodies to assemble and bask during 
the winter seasons [31]. There are several such patches of 
areas within the lake that get exposed during the winter.  

Marshland and the aquatic vegetations of the lake offer a 
wide variety of macroinvertebrates as well as fish fauna 
explaining the high abundance of omnivores. The 
availability of diverse insects and other pest species is 
likely due to the edge effect [32] and agricultural practices 
sustain the insectivore bird community. Agricultural fields 
and scrubland support many migratory species of birds. 
The high diversity of avifauna in the vicinity of agricultural 
land serves as a natural biocontrol agent in reducing the 
pest species [33]. 

Due to increasing anthropogenic activities in the study 
area resulting in habitat shrinkage and fragmentation as a 
consequence wetlands are under threat [34-37]. 
Anthropogenic activities like the use of pesticides in the 
agricultural field, hunting, fishing, construction of 
industries, urbanization and pollution are the major threats 
to the bird diversity in the study area. Lack of proper 
knowledge and awareness among the local inhabitants 
worsens the situation.  

Conservation of avifauna habitat and environment 
adherence to sustainability standards in the operations of 
avitourism in the area can be initiated under the rural and 
village settings [38]. There is a huge prospect in the future 
in promoting ecotourism in the area to an extent involving 
the local personnel that can ensure their socioeconomic 
upliftment. 

5. Conclusions 
The study provided a preliminary checklist and revealed 

the diversity status of the avifaunal assemblages of the 
Sheeal Lake, Murshidabad, west Bengal, India. The health 
status in terms of avifaunal diversity indices is pretty 
hopeful. The study shows the co-existence of birds across a 
pristine agrarian community in close association with 
human beings. The current study revealed the early risks to 
the diversity of the avifauna in the study region that need to 

be minimized to protect the avifaunal diversity in the 
region. 
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