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Abstract  This is the first record of an avifaunal
checklist of birds reported from the Sikkal tank in the
Ramanathapuram district of Tamil Nadu. The study was
conducted from January 2022 to February 2023. The
present study documented 86 bird species from 16 orders
and 41 families. Among the families, Ardeidae (7 species)
was dominant, followed by Accipitridae (5 species),
Cuculidae, Columbidae, Rallidae, Cisticolidae, and
Threskiornithidae (4 species each), and Anatidae, and
Alaudidae (3 species each) that represented the bird species
of the tank. Among the waterbirds, we recorded four
globally Near Threatened species - Blackheaded Ibis
Threskiornis melanocephalus, Oriental Darter Anhinga
melanogaster, Painted Stork Mycteria leucocephala, and
Spot-billed Pelican Pelecanus philippensis, according to
the IUCN Red List category. Sixty-five (75.6%) bird
species were common during the study; fifteen (17.4%)
uncommon and six rare. 83% (n = 68) were residents, 5%
(n = 4) were resident/not breeding, 3% (n = 3) were local
migrants, 8% (n = 7) were winter visitors, and one species
was a passage migrant (Rosy Starling Pastor roseus). This
baseline valuable information from the Sikkal tank could
serve as data for avian conservation strategies and
emphasize the need for the protection of new wetland areas
by elevating the protection status in the ever-increasing
developmental pressure of the society.

Keywords  Wetlands, Waterbirds, Gulf of Mannar
Biosphere, Heronry, Shorebirds

1. Introduction

Wetlands are crucial ecosystems that provide invaluable
ecosystem services, act as a biodiversity repository,
support a wide array of plant and animal species including
birds [1] and serve as an important habitat [2, 3]. As birds
are considered ecological health indicators, their presence
and abundance in a habitat can offer insights into an overall
ecosystem health and biodiversity [4, 5]. The vegetation
composition and structure within wetlands play a vital role
in determining the abundance and diversity of bird
populations as they provide both nesting and roosting sites
[6, 7]. In the context of wetland ecosystems, several factors
contribute to the avifaunal composition. The size of the
wetland area [8], the extent of standing, depth, duration,
and seasonal variations [9] as well as water quality [10], all
influence the types of bird species present. Furthermore,
abiotic factors such as temperature and salinity changes [11,
12] coupled with human-induced disturbances [13], further
shape the avian diversity within wetland habitats.
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Regrettably, many wetlands in India, including those in
Tamil Nadu, are facing the threat of degradation and loss
due to expanding developmental and commercial activities
[14, 15].

India is a major biodiversity rich country [16] with
12.5% of world avian diversity [16, 17]. The significance
of any landscape for avifaunal conservation can be
recognized by comprehending the structure of the bird
community of that region [18]. Baseline avifaunal
information is important for every ecosystem conservation
effort, besides understanding the implications of habitat
loss and its degradation and climate change [19, 20, 21].
Wetlands and water birds are inextricably linked and
support a diverse range of water bird communities [22].
Water birds play an important role in the food web of
wetland nutrient cycles, occupying several tropic levels.
Wetlands being one of the most productive ecosystems
support many migratory and resident bird species. Hence
there is a need to study many unexplored areas and
habitats.

In the Ramanathapuram district of Tamil Nadu, most of
the avian studies are done either on coastal birds or on
established bird sanctuaries. Avifaunal distribution studies
from the region were earlier done by Ali [23], and Ali and
Ripley [24]. Biddulph [25] studied the population status
of birds on Rameswaram island. Balachandran [26]

studied the migratory aspects of coastal birds of
Mandapam and the neighbouring two islands near
Mandapam. Recently, [27] studied the avifaunal

distribution of 21 islands of the Gulf of Mannar. Avifauna
of a new wintering site, Karangadu mangrove area [28] on
the southeast coast and distribution of avifauna from
Melselvanoor-Keelselvanoor Bird Sanctuary (MKBS) was
done by [29] from the district. As India has increased the
Ramesar sites to 75 including two new sites [30] from the
Ramanathapuram district, which holds five bird
sanctuaries in Tamil Nadu out of the eighteen declared in
the state so far, adjoining the Gulf of Mannar region, this

study contributes to the avifaunal conservation. This
pivotal study from Sikkal could serve as baseline data for
more comprehensive studies viz., bird distribution, species
assessment, and wetland management [31] as it comments
on threats, relative abundance, migratory status, and
conservation significance.

2. Methodology

2.1. Study Area

Sikkal (9.253015 N, 78.646608 E) is a small village, part
of the Kadaladi Taluka in Ramanathapuram district, Tamil
Nadu on the southeast coast of India, near the Gulf of
Mannar Biosphere Reserve (figure 1). Sikkal tank is
bounded by a bund on the southern and the eastern sides,
while a metal road bisects the tank on the western side. The
tank provides water for irrigation to agriculture for the
villages nearby. The predominant vegetation of Sikkal
consists of Acacia nilotica and Prosopis juliflora. The
waterbody is a flat piece of a seasonal water-holding
community tank with no striking altitudinal difference. Itis
in general one to five metres deep from the tank
embankments. Between the embankments and the
vegetated area, there is approximately a 15 - 50-meter-wide
water holding region, deepened, and maintained by Tamil
Nadu Public Works Department. Agricultural lands
surround the tank area. The main habitat types observed in
the sanctuary include: 1. Open water habitat (WL=Wetland)
2. Agricultural land (AL) 3. Trees (Tr) like Acacia-
Prosopis and Palm and Tamarind trees on the bund
bordering the wetland 4. Grassland (GL) on the wetland
area, and 4. Shrub habitat (OS=Open Scrub type). The
district receives rain under the influence of both southwest
and northeast monsoons. The district experiences a tropical
climate. The period from May to June is generally hot and
dry.
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2.2. Methods

A study on avifaunal diversity in the Sikkal tank was
carried out between January 2022 and February 2023.
Fourteen field visits (1 visit per month) were conducted to
observe the status and diversity of birds. The field surveys
were conducted in the morning (between 07.00 hours and
10.00 hours) and the evening (from 16.00 hours to 19.00
hours), depending on the season when birds were most
active. Data were collected following direct count and
block count methods [32, 33]. Waterbirds were counted at
eight scanning points separated by 100-200 metres
depending on the landscape and visibility. We stopped for
five minutes at each scanning point for the waterbirds to
get acclimatized to our presence. These scanning points
generally cover the whole area as we used the boundaries
of the entire wetland for the survey. The observations
recorded while moving from one scanning point to
another were entered as incidental records. Birds were
observed using Nikon binoculars (10x50), photographed,
and identified with the help of field guides [34].

The residential status of the birds was worked out and
birds are grouped under different categories like Resident
(R) that breed in the site during the breeding season,
Resident/Not Breeding (R/NB) recorded during all
months of study with no breeding records from the site,
Local Migrant (LM) was not seen during some months of
the study but reported from nearby places, Passage
Migrant (PM) was seen only once during the migratory
season during northward migration, and Winter Visitor
(WV) that was only recorded during the migratory months
from September to April depending on their timing and
duration of occurrence [35]. The International Union for
the Conservation of Nature [36] status was additionally
used to compare the local status with the global status.
During the surveys, other information or threats to birds’
conservation were noted. The data recorded in each survey

was kept separate and later analyzed for relative abundance
based on the frequency of bird sightings and was
categorized, as Common (C): frequently observed in the
study area (encountered on most of the visits 6-8/10 visits);
Uncommon (UC): Spotted on multiple occasions but not as
frequently as in case of common (encountered 3-5/10
visits); Rare (Ra): Not frequently encountered in the entire
study period (encountered once or twice/10 visits) [37].

3. Results and Discussion

During the study, the avian community structure in
Sikkal was investigated, revealing the presence of 86 avian
species belonging to 41 families across 16 orders. The
avifaunal checklist of the Sikkal tank, encompassing
various orders and families is provided in Table 1. Notably,
the Order Passeriformes exhibited dominance, comprising
29 species distributed among 15 families, whereas the
waterbirds accounted for 33 species, representing 14
families (Images 1-4). The distribution pattern of avian
species in any given habitat is influenced by factors related
to differential foliage [34, 35, 36]. We recorded the
following families with the number of species in
parentheses - Ardeidae (7 species), followed by
Accipitridae (5 species), Cuculidae, Columbidae, Rallidae,
Cisticolidae and Threskiornithidae (4 species each),
Anatidae and Alaudidae (3 species each) that represented
the bird species of the tank. In the nearby MKBS [29] 115
avian species comprising 51 families and 19 orders were
reported. As the study was conducted on Sikkal wetland
with nesting waterbirds recorded, we highlight the
importance of waterbirds specifically. Hence, the
family-wise abundance of waterbirds is graphically
represented (figure 2) for a better understanding of the
waterbird composition in the study site.
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Table 1. Checklist of avifauna in Sikkal Tank, Ramanathapuram, Tamil Nadu
Order/Family/Common IUCN Red Resident | Relative Feeding
S.No | name Scientific name list status Habitat Status Abundance Habits

Anseriformes: Anatidae

1 Knob-billed Duck Sarkidiornis melanotos LC WL/AL R/NB Cc 0]

2 Indian Spot-billed Duck Anas poecilorhyncha LC WL R C (e}

3 Lesser Whistling Duck Dendrocygna javanica LC WL LM uc o
Phoenicopteriformes: Phoenicopteridae

4 Greater Flamingo Phoenicopterus roseus LC WL LM Ra |
Podicipedidae

5 Little Grebe Tachybaptus ruficollis LC WL R uc C
Columbiformes: Columbidae

6 Rock Pigeon Columba livia LC AL/OS/GL | R C G

7 Spotted Dove Spilopelia chinensis LC AL/OS/GL | R C G

8 Eurasian collared Dove Streptopelia decaocto LC AL/OS/GL | R C G

9 Laughing Dove Spilopelia senegalensis LC AL/OS/GL | R C G
Caprimulgiformes: Apodidae

10 Asian Palm Swift Cypsiurus balasiensis LC Tr R C |
Cuculiformes: Cuculidae

11 Asian Koel Eudynamys scolopaceus LC 0os R C (e}

12 Greater Coucal Centropus sinensis LC 0os R C C

13 Blue faced Malkoha \Ij::;’::;r;;(:;ﬁf;aeus LC (O R c |

14 Pied Crested Cuckoo Clamator jacobinus LC 0os R/NB uc |
Gruiformes: Rallidae

15 Eurasian Coot Fulica atra LC WL R uc C

16 Eurasian Moorhen Gallinula chloropus LC WL R C Cc

17 Gray-headed Swamphen Porphyrio poliocephalus | LC WL R C C

18 White-breasted Waterhen | Amaurornis phoenicurus | LC WL R C C
Galliformes: Phasianidae

_ Ortygorn_is G

19 Grey Francolin pondicerianus LC GL/OS R C

20 Indian Peafowl Pavo cristatus LC AL/OS R C 0
Pelecaniformes: Ciconiidae

21 Asian Openbill Stork Anastomus oscitans LC WL R C C

22 Painted Stork Mycteria leucocephala NT WL R C C
Pelecanidae

23 Spot-billed Pelican Pelecanus philippensis NT WL R C C
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Ardeidae
24 Black crowned Night Heron Nycticorax nycticorax LC WL R C C
25 Cattle Egret Bubulcus ibis LC WL R C C
26 Grey Heron Ardea cinerea LC WL R C C
27 Indian Pond Heron Ardeola grayii LC WL R C C
28 Intermediate Egret Ardea intermedia LC WL R C C
29 Great Egret Ardea alba LC WL R C C
30 Little Egret Egretta garzetta LC WL R C C
Threskiornithidae
Threskiornis
31 Black-headed Ibis melanocephalus NT WL R C C
32 Eurasian Spoonbill Platalea leucorodia LC WL R C C
33 Glossy Ibis Plegadis falcinellus LC WL R C C
34 Red-naped Ibis Pseudibis papillosa LC WL/AL R uc C
Phalacrocoracidae
35 Great Cormorant Phalacrocorax carbo LC WL R uc C
36 Indian Cormorant Phalacrocorax fuscicollis LC WL R C
Anhingidae
37 Oriental Darter | Anhinga melanogaster | NT WL ‘ R ‘ uc | C
Charadriiformes: Recurvirostridae
38 Black Winged Stilt ’ Himantopus himantopus ’ LC WL ‘ R ‘ C ’ |
Charadriidae
39 Little Ringed Plover Charadrius dubius LC WL Wwv uc |
40 Red Wattled Lapwing Vanellus indicus LC WL R C O
Scolopacidae
41 Common Sandpiper Actitis hypoleucos LC WL wv uc |
42 Wood Sandpiper Tringa glareola LC WL wv uc I
Laridae
43 Gull-billed Tern Gelochelidon nilotica LC WL Wwv Ra C
44 Whiskered Tern Chlidonias hybrida LC WL wv Ra
Accipitriformes: Accipitridae
45 Booted Eagle Hieraaetus pennatus LC Tr wv uc C
46 Brahminy Kite Haliastur indus LC Tr R C C
47 Black-winged Kite Elanus caeruleus LC Tr R C C
48 Shikra Accipiter badius LC Tr R C C
49 Short-toed snake Eagle Circaetus gallicus LC Tr LM Ra C
Strigiformes: Strigidae
50 Spotted Owlet ‘ Athene brama ‘ LC 0sS ‘ R ‘ C ’ C
Bucerotiformes: Upupidae
51 Common Hoopoe ‘ Upupa epops ‘ LC OS/GL ‘ R ‘ C | |
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Table 1 continued

Piciformes:Picidae

52 Black-rumped Flameback Dinopium benghalense ‘ LC ‘ Tr R c
Coraciiformes:Meropidae

53 Blue-tailed Bee-eater Merops philippinus LC 0os R

54 | Green Bee-eater Merops orientalis LC 0os R C
Coraciidae

55 Indian Roller ‘ Coracias benghalensis l LC ‘ OS/GL R C
Alcedinidae

56 White-throated Kingfisher ‘ Halcyon smymensis l LC ‘ WL/OS R C
Psittaciformes: Psittacidae

57 Rose-ringed Parakeet ‘ Psittacula krameri ‘ LC ‘ Tr R C
Passeriformes: Artamidae

58 Ashy wood Swallow ‘ Artamus fuscus ‘ LC ‘ 0S R Cc
Dicruridae

59 Black Drongo ‘ Dicrurus macrocercus ‘ LC ’ oS R C
Corvidae

60 House Crow Corvus splendens LC OS/Tr R C

61 Large-billed Crow Corvus macrorhynchos LC OS/Tr R C
Nectariniidae

62 Purple-rumped Sunbird Leptocoma zeylonica LC [6F] R C

63 Purple Sunbird Cinnyris asiaticus LC 0sS R Cc
Ploceidae

64 Baya Weaver Ploceus philippinus LC 0sS R

65 Streaked Weaver Ploceus manyar LC 0S R C
Estrildidae

66 Indian Silverbill Euodice malabarica ‘ LC ’ oS R Cc
Passeridae

67 House Sparrow Passer domesticus LC AL/GL R C

68 Yellow-throated Sparrow Gymnoris xanthocollis LC (65 R uc
Motacillidae

69 Paddy Field Pipit Anthus rufulus LC GL/AL R C

70 White-browed Wagtail mgctjztrﬂ;?)atensis LC WL R C
Alaudidae

71 Ashy Crowned Sparrow Lark | Eremopterix griseus LC AL/OS/GL | R C

72 Jerdons Bushlark Mirafra affinis LC AL/OS/GL | R Cc

73 Oriental Skylark Alauda gulgula LC AL/OS/GL | R C
Cisticolidae

74 | Common Tailorbird Orthotomus sutorius LC AL/OS/GL | R C

75 Plain Prinia Prinia inornata LC AL/OS/GL | R Cc

76 Ashy Prinia Prinia socialis LC AL/OS/GL | R C

77 Zitting Cisticola Cisticola juncidis LC AL/OS/GL | R C
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Table 1 continued

Leiotrichidae

78 Yellow billed Babbler Argya affinis | LC | oS | R | c |
Acrocephalidae

79 Blyth's Reed Warbler Acrocephalus dumetorum | LC [6F] R/NB uc |

80 Booted Warbler Iduna caligata LC 0os R/NB Ra |
Hirundinidae

81 Barn Swallow Hirundo rustica LC AL/WL wv Ra |

82 Red-rumped Swallow Cecropis daurica LC AL/WL R uc |
Sturnidae

83 Common Myna Acridotheres tristis LC oS R C F

84 Rosy Starling Pastor roseus LC 0os PM uc F
Muscicapidae

85 Indian Robin Copsychus fulicatus LC OS/AL R C |

86 Pied Bushchat Saxicola caprata LC oS R C |

IUCN Red list status: LC—Least Concern | NT—Near Threatened | Vu—Vulnerable |Resident status: WV—Winter Visitor | LM—Local Migrant
| R—Resident | RFNB—Resident/Non-Breeding | Relative abundance: C—Common | UC—Uncommon | Ra—Rare | Habitats: W—Wetland |
AL—Agricultural Land| Tr—Tree| GL—Grass Land | OS—Open Scrub | Feeding status: I—Insectivore | G—Granivore | C—Carnivore|
O—Omnivore [N—Nectarivore |F —Frugivore

Flocks of Greater Flamingo and Glossy Ibis Eurasian Coot

Greater Flamingo, Glossy Ibis, and Eurasian Spoonbill (background) Tank with water (rainfed)

Images 1-4
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Figure 2. Family wise waterbird species count of Sikkal tank

Waterbird diversity and abundance in the Sikkal wetland
are influenced by various ecological factors such as the size
and depth of the area, water the quality, and the availability
of suitable breeding and roosting areas for birds. Numerous
studies [38, 39, 40] have highlighted the significance of
these factors in shaping waterbird populations in wetland
habitats. Sikkal, being a wetland with favourable
conditions, serves as a habitat for four Near-Threatened
waterbird species - Blackheaded Ibis Threskiornis
melanocephalus, Oriental Darter Anhinga melanogaster,
Painted Stork Mycteria leucocephala, and Spot-billed
Pelican Pelecanus philippensis. Similarly from the nearby
location of MKBS, the same four NT species were also
reported [29]. These species, which face a higher risk of
extinction, underline the ecological importance of the
wetland and its role in supporting vulnerable avian
populations.

Remarkably, a total of sixteen waterbird species were
observed to breed in Sikkal. This breeding assemblage
includes the Spot-billed Pelican Pelecanus philippensis,
Little Cormorant Microcarbo niger, Indian Cormorant
Phalacrocorax fuscicollis, Oriental Darter Anhinga
melanogaster, Large Egret Ardea alba, Intermediate Egret
Ardea intermedia, Little Egret Egretta garzetta, Cattle
Egret Bubulcus ibis, Grey Heron Ardea cinerea, Indian
Pond Heron Ardeola grayii, Black-crowned Night Heron
Nycticorax nycticorax, Openbill Stork Aanastomus
oscitans, Black-headed Ibis Threskiornis melanocephalus,
Eurasian Spoonbill Platalea leucorodia, Spot-billed Duck
Anas poecilorhyncha, and Comb Duck Sarkidiornis
sylvicola. In the nearest MKBS which is approximately
less than five kilometres in air distance from Sikkal
wetland, 19 species of waterbirds were breeding [29].

This diverse breeding population further underscores the

ecological significance of the Sikkal wetland in providing
suitable breeding habitats for a range of waterbirds. The
monitoring efforts during January and February yielded
noteworthy observations, with the highest counts of
Greater Flamingo Phoenicopterus roseus reaching 220
individuals and Eurasian Coot Fulica atra peaking at 180
individuals. These counts emphasize the seasonal
dynamics of waterbird populations in the wetland, with
some species showing notable aggregations during specific
months. In April, the roosting population of Glossy Ibis
Plegadis falcinellus and Black headed Ibis Threskiornis
melanocephalus were observed to be particularly high,
with estimates of 300-4000 and 1500-2000 individuals,
respectively. Such large numbers of roosting waterbirds
signify the wetland’s role as a crucial resting and foraging
site for these avian species during specific periods.

In Sikkal, 65 species (75.6%) were Common(C); 15
species (17.4%) were Uncommon (UC), while the
remaining six (7%) were rare (Ra) based on the frequency
of observation. Regarding the residency status, we found
that 83% (71 species) were classified as Resident (R)
signifying that they are year -round inhabitants of the
Sikkal wetland. Four species (5%) were identified as
Resident/Non-Breeding (R/NB), indicating that they
remain in the area throughout the year but do not breed
there. Additionally, three species (3%) were Local
Migrants (LM), indicating that they seasonally move
within the region. Seven species (8%) were recognised as
Winter Visitors (WV) meaning that they migrate during the
winter season. Lastly, one species was identified as a
Passage Migrant (PM)-Rosy Starling Pastor roseus, which
passes through the wetland during its migration.

The avifaunal diversity in the Sikkal wetland is
intricately linked to the availability of diverse feeding
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niches in the tank, prompting birds to adapt various
foraging mechanisms to minimize competitions and
develop specific feeding guilds [41, 42]. Our study also
assessed the feeding guild composition of the avian
population (figure 3), revealing that 37% (32 species)
were carnivorous, followed closely by 36% (31 species)
being insectivorous. Additionally, 9% (10 species) were
granivorous, eight species were categorized as
omnivorous, three as frugivorous, and two species of
nectarivorous. Habitat-wise distribution of bird species
showecased distinct preferences. Wetland (WL) and Open
Scrub jungle (OS) habitats exhibited the highest avian
presence, with 36 species, followed by Agriculture Land
(AL) with 14 species. This is similar to the findings from
MKBS [29]. The cultivation of Paddy, Cotton, and Chilly
in the neighbouring agricultural lands, and sometimes
within the tank area during April when the water level
receded, contributed to the availability of food resources
attracting various bird species. Additionally, in June,

35

villagers initiate the cultivation of Cucumber Cucumis
sativus within the dried area of the tank. Subsequently, in
July the water channel running parallel to the elevated
bund (boundary) of the tank was deepened and
intermittently broken for intensified agricultural activities
within the wetlands, leading to further cultivation of
Cucumber, Bitter Gourd Momordica charantia and Little
wild Gourd Momordica cymbalaria inside the tank. The
maximum number of different bird species inhabiting
various habitats reflects their ability to populate diverse
habitats. During September, Prosopis removal was done to
an extended area disturbing the bird populations.
Nonetheless, with only ten species recorded, the avian
richness in tree habitat (Tr) in the water tank bunds was
quite low (table 1). Because so many species are found in
multiple habitats, the current findings emphasize the
importance of wetlands and associated agricultural areas as
avian habitats.
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Figure 3. Feeding guild of the birds of Sikkal tank
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Conservation Significance

This tank that accommodates sixteen breeding
waterbirds and four Near Threatened waterbird species
other than the Greater Flamingo population is a significant
waterbird site. This tank depends on rain for water and is
prone to drought. The nesting activity of birds is affected
by the monsoon in Tamil Nadu [43] which is the reason
the colonial nesting waterbirds abandon these tanks
during the period with inadequate water. Villagers use the
canopy of the Prosopis area for alcohol drinking purposes
in the evening and leftover bottles and plastics are seen in
the tank. The unscientific removal of Prosopis by

villagers and authorities also disturbed the bird population.

Hence, the removal should be partially done in stages
based on the bird occupancy in the tank without
disturbing the nesting and roosting areas. As agricultural
activities extended in the tank, goats were seen grazing in
huge numbers (500-1000) and drinking water from the
available tank feeds. Interaction with the local villagers
also revealed occasional poaching of waterbirds which
should be strictly controlled. Spotted deer Axis axis
presence in the tank, even though less frequent, could add
to the conservation value of the tank for elevating to a
protected status. Alleviation of potential threats from the
local community should be done with proper awareness
creation. This baseline data emphasizes the need for
long-term monitoring of the wetlands and irrigation tanks
in the district and frames scientific management plans for
the conservation of wetlands.

4. Conclusions

The Sikkal wetland is a crucial habitat for a diverse
avian community, particularly waterbirds. Understanding

the factors influencing avian distribution and the
significance of different habitats is crucial for
conservation efforts. The study emphasizes the

importance of wetlands and associated agricultural areas
for avian population and highlights the need for scientific
management plans to safeguard these habitats. Long-term
monitoring and community awareness are essential for the
conservation and protection of the wetland’s diversity.
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