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Abstract  

The present study was carried out to reveal waterbird species composition and the habitat characteristic of the two important

fresh water wetlands of Gujarat i.e. Pariej and Kanewal. In Pariej and Kanewal

species were recorded respectively. The waterbird diversity was represented by ducks, geese, large waders, small waders 

(shorebirds), moorhens etc. From the viewpoint of family

wetlands, but in Pariej wetland, Rallidae and Scolopacidae families were also the dominant. Relative abundance of duck 

species like Northern Shoveler, Common Pochard, Common Pochard, Common Teal and 

Pariej, whereas that of Northern Pintail and Garganey 

abundance of Marsh Sandpiper, Common 

in Pariej, whereas that of Ruff, Common Snipe and Little Stint was higher in Kanewal. The similarity index for the two 

wetlands indicated that there was good (i.e., 70%) similarity in waterbird species composition of the two wetlands and it 

might be due to proximity of the two wetlands with several similarities of at the landscape level.
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Introduction 

Wetlands are revered as heaven for the winged and feathered 
wonders of nature, i.e. birds. Gujarat state is rich in wetlands 
and waterbirds. Some wetlands of the State have received 
recognition as nationally important wetlands and some others as 
Important Bird and Biodiversity Area (IBA). Pariej wetland of 
Kheda district and Kanewal wetland of Anand district are two 
such important wetlands in Central Gujarat. Wetlands provide
multiple resources to the wetland-dependent birds, including 
waterbirds. Some of the waterbirds forage in wetlands’ organic 
soil and sediments, whereas others feed on vertebrates and 
invertebrates that occur in submerged and emergent vegetation
The status of many food resources of waterbirds in wetlands 
vary seasonally which gets reflected in seasonal variation of 
waterbird species richness and abundance. Hence, species 
richness and population of waterbirds is a good measure of the 
status of wetland ecosystems2. The dependence of waterbirds on 
the wetlands and their environment differ 
species3. Thus, some birds depend on wetlands for almost all the 
life requisites such as breeding, feeding, resting and roosting, 
whereas some others depend only for foraging
 
Pariej and Kanewal are the two important man
in Central Gujarat located in two adjacent districts, viz. Kheda 
and Anand, respectively and are well-known for their rich 
waterbird treasure. Owing to the importance of both of them as 
rich avian abodes, close similarity of their extent (i.e., 5
sq.km), genesis (i.e., both created for irrigation water) and 
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The present study was carried out to reveal waterbird species composition and the habitat characteristic of the two important

fresh water wetlands of Gujarat i.e. Pariej and Kanewal. In Pariej and Kanewal wetlands, a total of 52 and 40 waterbird 

species were recorded respectively. The waterbird diversity was represented by ducks, geese, large waders, small waders 
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Wetlands are revered as heaven for the winged and feathered 
wonders of nature, i.e. birds. Gujarat state is rich in wetlands 
and waterbirds. Some wetlands of the State have received 
recognition as nationally important wetlands and some others as 

Bird and Biodiversity Area (IBA). Pariej wetland of 
Kheda district and Kanewal wetland of Anand district are two 
such important wetlands in Central Gujarat. Wetlands provide 

dependent birds, including 
he waterbirds forage in wetlands’ organic 

soil and sediments, whereas others feed on vertebrates and 
invertebrates that occur in submerged and emergent vegetation1. 
The status of many food resources of waterbirds in wetlands 

ected in seasonal variation of 
waterbird species richness and abundance. Hence, species 
richness and population of waterbirds is a good measure of the 

. The dependence of waterbirds on 
the wetlands and their environment differ from species to 

. Thus, some birds depend on wetlands for almost all the 
life requisites such as breeding, feeding, resting and roosting, 
whereas some others depend only for foraging4. 

Pariej and Kanewal are the two important man-made wetlands 
Central Gujarat located in two adjacent districts, viz. Kheda 

known for their rich 
waterbird treasure. Owing to the importance of both of them as 
rich avian abodes, close similarity of their extent (i.e., 5-6 

nesis (i.e., both created for irrigation water) and 

habitat diversity as also their spatial proximity, one may 
presume that their avian profiles would be more or less similar. 
However, from the viewpoints of ornithology or wetland 
science, such a presumption may be just a hypothesis for further 
scientific investigations based on actual field study. Therefore, a 
study had been conducted with a view to: i. compare familywise 
species richness for the waterbirds recorded in these two 
wetlands ii. assess extent of similarity or dissimilarity of 
waterbird species composition of the two wetlands; and iii. 
determine or infer the likely causes for the observed 
similarities/dissimilarities of the aquatic avifauna of these two 
wetlands. 
 
Study area: The study area covered two irrigation reservoirs 
(man-made wetlands as per Ramsar Convention definition of 
wetlands) in Central Gujarat, viz. Pariej and Kanewal  (Figure
1). 
 
Pariej wetland: Pariej wetland (22
situated in Limbasi taluka of Kheda 
distance of 60 km south of Ahmedabad, whereas from the 
district head quarter Kheda, it is located at a distance of 25 km. 
Pariej wetland is one of the eight wetlands of national 
importance identified in Gujarat state by the Min
Environment, Forests and Climate Change
of India. This is also an Important Bird and Biodiversity Area 
(IBA) of India and also a Rank-1 (i.e., top ranking) wetland 
from biodiversity viewpoint as per the national wetland 
prioritisation by Salim Ali Centre for Ornithology and Natural 
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habitat diversity as also their spatial proximity, one may 
presume that their avian profiles would be more or less similar. 
However, from the viewpoints of ornithology or wetland 

on may be just a hypothesis for further 
scientific investigations based on actual field study. Therefore, a 
study had been conducted with a view to: i. compare familywise 
species richness for the waterbirds recorded in these two 

of similarity or dissimilarity of 
waterbird species composition of the two wetlands; and iii. 
determine or infer the likely causes for the observed 
similarities/dissimilarities of the aquatic avifauna of these two 

red two irrigation reservoirs 
made wetlands as per Ramsar Convention definition of 

wetlands) in Central Gujarat, viz. Pariej and Kanewal  (Figure-

Pariej wetland (22˚33’00”N, 72˚38’00”E) is 
situated in Limbasi taluka of Kheda district. It is located at a 
distance of 60 km south of Ahmedabad, whereas from the 
district head quarter Kheda, it is located at a distance of 25 km. 
Pariej wetland is one of the eight wetlands of national 
importance identified in Gujarat state by the Ministry of 
Environment, Forests and Climate Change (MoEF & CC), Govt. 
of India. This is also an Important Bird and Biodiversity Area 

1 (i.e., top ranking) wetland 
from biodiversity viewpoint as per the national wetland 

sation by Salim Ali Centre for Ornithology and Natural 
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History (SACON)5. Pariej reservoir is one of the largest man-
made freshwater wetlands having an area of about 5 sq. km 
whereas its circumference is 12 km6. The average and maximum 
water-depths of this wetland are known to be 2m and 3.2m, 
respectively6-8. The water of this reservoir is used for irrigation 
and drinking purposes. The wetland has submerged, floating and 
emergent hydrophytic vegetation that function as foraging and 
resting/roosting habitats for resident/wintering waterbirds and 
some other wetland-dependent birds. 
 
Kanewal wetland: Kanewal wetland (22˚28’00”N,72˚32’00”E; 
Figure-1) is located in Tarapur taluka of Anand district. It is 
situated at a distance of 80 km south of Ahmedabad and 50 km 
west of the district head quarter Anand and 23 km. from the 
well-known coastal town of Gujarat, viz. Khambhat. Kanewal is 
the largest freshwater man-made wetland of the Anand district. 
It is located between the estuaries of the rivers Sabarmati and 
Mahisagar and is spread over 6.25 sq. km. having maximum 
depth of about 12 m6,7. Its water is mainly used for irrigation 
purpose. The wetland has three mid-sized islands and also has 
an extensive and dense cover of floating leaved anchored 
hydrophyte Nelumbo (lotus), especially along its periphery. The 
wetland also supports perpetual growth of emergent 
hydrophytes (especially, Typha) and submerged hydrophytes 
(especially, Hydrilla). Like Pariej wetland, this is also an 
Important Bird and Biodiversity Area (IBA) of India and also a 
Rank-1 (i.e., top ranking) wetland from biodiversity viewpoint 
as per the national wetland prioritisation  by SACON5. 
 

Materials and methods 

Grid-based stratified random sampling was used for marking 
and establishing the avian sampling sites/points in Pariej and 
Kanewal wetlands. Though the sampling sites/points were 
randomly selected, yet care was taken to see that they 

represented all the major habitat components of each of these 
two wetlands. These habitat components included Open Water 
area, Emergent Hydrophytic Cover, Nelumbo covered aquatic 
area, Open Water area with dense mat of decaying submerged 
vegetation, inlet and outlet. Bird observations were made mainly 
through point count method from 7:00hrs to 10:00 hrs in the 
morning and 16:30hrs to 18:30 hrs in the evening using a pair of 
binoculars (10X50) and a spotting scope (16-48 X/ 20-60 X). A 
GPS was used to mark and record location of sampling points. 
Photographs were taken for identification of difficult-to-identify 
species and documentation. Identification was done using well-
recognized field-guides9,10. Both the wetlands were visited 
seasonally (i.e. during monsoon, winter and summer). 
 

Results and discussion 

Species richness: At Pariej wetland, a total of 80 species of 
birds were recorded that belonged to 32 families. On the other 
hand, 75 species of birds that belonged to 31 families were 
recorded at Kanewal wetland. In Pariej wetland, a total of 52 
species of waterbirds (i.e., 65% of total number of bird species 
in this wetland) that belonged to 15 families were recorded. On 
the other hand, in Kanewal wetland, 40 species of waterbirds 
(i.e., 53.3% of total number of bird species of this wetland) 
belonging to 13 families were recorded. The study revealed that 
Pariej wetland supported 15 Resident-Migratory (RM) species 
and 21extra-limital Migrant (M) species (Figure-2) which 
included small waders (shorebirds belonging to Charadriidae 
and Scolopacidae families), large waders (mainly Ardidae, 
Ciconiidae, Threskiornithidae families) and ducks (Anatidae 
family). On the other hand, Kanewal wetland supported 14 
Resident-Migratory (RM) species and 13 extra-limital migrant 
(M) waterbird species (Figure-2). Thus, the number of waterbird 
species recorded inPariej wetland was 30% higher than that at 
Kanewal wetland. 

 

 
Figure-1: Pariej and Kanewal wetlands and their major habitat components. 
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Familywise species richness: The comparison of familywise 
species richness has indicated that at Pariej wetland, highest 
number of species (i.e., 12 species) occurred for the family 
Anatidae followed by Ardeidae (8 species), Scolopacidae (6 
species), Laridae (4 species), Threskiornithidae (4 species), 
Ciconiidae (3 species) and Rallidae (3 species). On the other 
hand, at Kanewal wetland, highest number of species were 
recorded for the family Anatidae (11 species) followed by 
Ardeidae (6 species), Scolopacidae (3 species), Laridae (3 
species), Threskiornithidae (3 species), Rallidae (3 species) and 
Ciconiidae (2 species). Thus, Anatidae family was the 
predominant family at both the wetlands followed by Ardeidae 
family. It was also found that the familywise species richness 
was almost similar for various waterbird groups at both the 
wetlands except Scolopacidae waterbirds (Figure-3). 
 

Jaccard’s Similarity Index: The Jaccard similarity Index for 
the waterbird species at Pariej and Kanewal wetlands was found 
to be 0.70. In other words, there was 70% similarity in waterbird 
species composition of the two wetlands. Likely reason for 
moderately high similarity might be due to similarity in habitat 
characteristics of the two wetlands. 
 

Relative abundance of Migratory Waterbird Species-Ducks 

and Shorebirds: At the beginning of the study, it was 
hypothesized that the relative abundance of various migratory 
waterbird species would be more or less similar at the two 
wetlands as they are not far from each other (i.e., separated by a 
distance of only 18 km). However, the determination of relative 
abundance of the selected migratory duck species based on the 
present study disapproved this premise (Table-1a). 

 
Figure-2: Comparison of residential status of waterbirds of Pariej and Kanewal wetlands. 

 

 
Figure-3: Family wise comparison of species richness of Pariej and Kanewal wetlands. 
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The data compiled in Table-1a indicated that the relative 
abundance of Northern Shoveler Greylag Goose, Common 
Pochard, Common Teal and Eurasian Wigeon at Pariej wetland 
was more as compared to that at Kanewal wetland (Table-1a).  
For the Eurasian Coot, a duck-like Resident-Migratory Rallid, 
Garganey and Northern Pintail it was found that relative 
abundance was more at Kanewal Wetland as compared to that at 
Pariej (Table-1a). 
 
As far as shorebirds are concerned, data compiled in Table-1b 
indicated that the relative abundance of Ruff was higher at each 
of these two wetlands (23.53% at Pariej and 48.08% at 
Kanewal) as compared to all other migratory shorebirds that 
occurred at the respective wetlands.  On the contrary, the 

relative abundance of the Common Snipe was the lowest at each 
of these two wetlands (1.57% at Pariej and 3.85% at Kanewal) 
as compared to all other migratory shorebirds that occurred at 
the respective wetlands. 
 
Further, it was revealed that relative abundance of each of the 
migratory shorebird species differed at the two wetlands (Table-
1b). For example, the relative abundance of Marsh Sandpiper, 
Common Sandpiper, Green Sandpiper, Wood Sandpiper and 
Common Redshank at Pariej wetland was more as compared to 
that at Kanewal wetland (Table-1b). On the contrary, the 
relative abundance of Ruff, Common Snipe and Little Stint at 
Kanewal wetland was more than that at Pariej wetland 
respectively. 

 
Table-1a: Comparative account of relative abundance of Migratory Anatids (Ducks and Geese) and Coot (a Resident-Migratory 
species). 

Migratory Anatids and 
Coot 

Scientific Name 
Relative Abundance (%) 

Difference 
Wetland with Higher Relative 

Abundance for a species Pariej Kanewal 

Northern Shoveler Anas clypeata 12.42 8.52 3.9 Pariej 

Eurasian Wigeon Anas penelope 7.12 6.81 0.31 Pariej 

Greylag Goose Anser anser 20.7 17.04 3.66 Pariej 

Common Pochard Aythya ferina 3.81 1.7 2.11 Pariej 

Common Teal Anas crecca 4.14 2.04 2.1 Pariej 

Garganey Anas querquedula 2.15 4.26 2.11 Kanewal 

Eurasian Coot Fulica atra 33.11 34.07 0.96 Kanewal 

Northern Pintail Anas acuta 16.56 25.55 8.99 Kanewal 

 

Table-1b: Comparative account of relative abundance of some Migratory Shorebird species. 

Shorebirds sp. Scientific Name 
Relative Abundance (%) 

Difference 
Wetland with Higher Relative 

Abundance for a species Pariej Kanewal 

Marsh Sandpiper Tringa stagnatilis 19.61 1.92 17.68 Pariej 

Common Sandpiper Actitis hypoleucos 4.71 1.92 2.78 Pariej 

Green Sandpiper Tringa ochropus 10.20 0.96 9.23 Pariej 

Wood Sandpiper Tringa glareola 10.59 3.85 6.74 Pariej 

Common Redshank Tringa erythropus 7.84 0.96 6.88 Pariej 

Ruff Philomachus pugnax 23.53 48.08 24.55 Kanewal 

Common Snipe Gallinago gallinago 1.57 3.85 2.28 Kanewal 

Little Stint Calidris minuta 21.96 38.46 16.50 Kanewal 
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Conclusion 

The study has indicated that there is no significant difference in 
overall avian species richness. Pariej was inhabited by 80 avian 
species, whereas Kanewal wetland supported 75 avian species. 
However, as far as aquatic avifauna is concerned, Pariej 
supported 30% more waterbird species as compared to that 
supported by Kanewal wetland.  
 
Main causes of higher waterbird species richness at Pariej as 
compared to that of Kanewal wetland may be i. lower human 
disturbance at Pariej as compared to that at Kanewal due to 
lesser magnitude of fishing and absence of livelihood and 
tourism-related boating in Pariej wetland; and ii. shallower 
water at Pariej (maximum depth-3.2m) than that of Kanewal 
(maximum depth-12m), which is a favourable habitat feature for 
surface feeding ducks and shorebirds. Thus, from the standpoint 
of waterbird diversity, Pariej wetland was found to be richer 
than Kanewal wetland.  
 
This justifies the inclusion of Pariej wetland in the list of eight 
nationally important wetlands from Gujarat. 
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