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ABSTRACT

The biodiversity in Anawilundawa wetland sanctuary was assessed during the period September 2003 to

January 2004. 43 line-transects and 13 point counts, located in 7 representative sampling sites, were

sampled thrice during the survey period, which covered both the dry and northeast monsoon seasons, and

also the migratory season for birds. A night transect and random nocturnal visits were done to record

nocturnal animals. The survey was carried out using standard sampling techniques specified in Sutherland

(1996) and the flora was documented in 20 m x 20 m quadrats.

The Sanctuary comprised of three major ecosystems, viz.,the freshwater wetland, saltwater wetland and

terrestrial ecosystems. Eleven natural and man-made habitat types, nine in the wetland and two in the

terrestrial ecosystems, were recognised and documented. The vegetation found in the seasonally inundated

habitat on tank fringes (locally referred to as ‘Wew thaawulla’ forests) which is a mosaic of forest patches,
scrublands, short grasslands and marshes was high in biodiversity. The tank system supported a high
variety of migratory and native waterfowl.

A total of 290 plant species, representing 95 families, were recorded from Anawilundawa, including one

endemic (Vernonia zeylanica) and two nationally threatened species (Aponogeton natans and Diospyros
ebenum). Among the 60 introduced species recorded were nine invasive alien plants, two of which,

(Eichhornia crassipes and Salvinia molesta) were found to vigorously invade aquatic habitats. In all, 24

aquatic plant species, 120 woody tree species, 61 shrub species, 49 herbaceous species, 34 species of

climbers and 2 species of epiphytes were recorded. A rare mangrove plant Xylocarpus granatum was also

recorded from Anawilundawa.

A total of 240 native inland vertebrate species, amounting to 34% of the recorded species in Sri Lanka,

were observed in Anawilundawa. It was supplemented by 37 species of migrant birds and four introduced

fish species bringing the total checklist to 281 vertebrate species belonging to 116 families. Ten species
are endemic to Sri Lanka, while 21 species are nationally threatened (IUCN Sri Lanka, 2000). The

vertebrates consist of 47 species of fish, 11 species of amphibians, 34 species of reptiles, 168 species of

birds, and 21 species of mammals.

Invertebrates recorded at Anawilundawa were 78 species of butterflies, belonging to five families with

one endemic species (Troides darsius) and 13 nationally threatened species; 13 species of dragonflies
and damselflies belonging to four families; and six species of aquatic molluscs representing six families.

Major threats to biodiversity in Anawilundawa have been documented under habitat loss, degradation
and modification, direct use and over-exploitation of species, spread of invasive alien species and natural

factors, and a qualitative evaluation of site-specific threats was done.

Based on the findings the sanctity was zoned into a core area and a buffer zone and some areas to expand
the sanctuary were also identified. Recommendations were made including measuresto enhance

management of the sanctuary, mechanism to manage water in the wetland, establish a biodiversity
monitoring programme, implement awareness raising activities and to promote regulated eco-tourism in

the area in close collaboration with local communities.



 



1. INTRODUCTION

The Anawilundawa wetland sanctuary (7°42’N, 79°49’ E), 1400 ha in extent, is located between the coast

and the Negombo-Puttalam railway, in Puttalam District of the North Western Province of Sri Lanka.

Chilaw, 10 km to the south, and Puttalam, 35 km to the north, are the nearest main towns (Figure 1.1).

The wetland consists of an ancient group of shallow cascading tanks, ranging from 12-50 ha in extent,

built around 1140 AD by King Parakramabahu. The system consists of seven small irrigation tanks,

namely, Pinkattiya, Wellawala, Maradansole, Irakka-wela/Ihala Wewa, Anawilundawa, Suruwila and

Maiyawa, aligned from north to south. The surface area of the tanks total to about 188 ha, with none

exceeding a depth of 4 m at its deepest point, generally near the bund, at full storage level. They are

separated from each other by low earthen bunds, which now are largely overgrown. To the west of the

reservoirs is a large area of paddy fields (412 ha) interspersed with islets of natural vegetation. Further

west is a canal, constructed by the Dutch, joining the Mundel Lake in the north, and the Deduru Oya and

Sengal Oya (oya is the local term for stream) estuaries in the south (CEA, 1994).

Anawilundawa is a rainfed tank system. Its main sources are surface run-off water from Rathambala Oya
basin with a catchment of 215 km2, and spill water from the Katupotha tank located upstream. Water

levels are highest when the rainfall peaks during the northeast monsoon, from October to November.

Any excess water is released through an outlet in the bund of Maiyawa tank, into the Sengal Oya connected

to the Dutch canal, which flows into the sea (CEA, 1994). Usually the tanks are completely dry by next

mid-September.

The Anawilundawa sanctuary is in the dry zone of the western lowlands of Sri Lanka, and has a moderately
hot and dry climate. The mean annual temperature recorded at the Puttalam observatory is 26°C. The

average relative humidity is 75% and is highest in December. The annual rainfall for the area is about

1000 - 1500 mm. Geologically the Sanctuary area is largely quaternary deposits including sand dunes,

clay, silt and red earths, on underlying Precambrian crystalline rocks. The wetland complex borders an

ancient lagoon that was formed behinda barrier beach (CEA, 1994).

On account of the rich bird diversity associated with the Anawilundawa wetland, the Department of

Wildlife Conservation (DWC) declared it as a Sanctuary in June 1997, under the provisions of the Fauna

and Flora Protection Ordinance. According to the Government Gazette No. 979/15 of 11" June 1997, the

boundaries of the sanctuary are demarcated by the Udappuwa — Battuluoya road in the north, the Chilaw

_ Puttalam railway in the east, the Sengal Oya in the south, and the Dutch canal in the west. Based on its

unique biodiversity, cultural heritage, functional value as a feeding ground for migratory waterfowl and

its contribution towards the sustenance of local livelihoods, the Anawilundawa Sanctuary was recognized
as a Wetland of International Importance under the Ramsar Convention in August 2001, following a joint

request made by DWC and IUCN — The World Conservation Union.

A number of local communities continue to live within Anawilundawa Sanctuary and directly depend on

it for their livelihoods and food security. Approximately 90% of the estimated 2,500 families in and

around the sanctuary area depend on agriculture, primarily paddy cultivation, based on irrigation water

from the tanks. Local people are also engaged in subsistence fishery in the tanks. Other commercial

activities include coconut cultivation, coastal fishing, and prawn farming, while a number of local and

foreign eco-tourists visit the sanctuary, mainly to observe birds.

The Ramsar Convention requires contracting parties to assess the biodiversity status of sites declared as

Ramsar wetlands, followed by subsequent monitoring at regular intervals. It has been observed that this

wetland of global significance is deteriorating due to several anthropogenic factors. Therefore establishing
a baseline of biodiversity status of the sanctuary is of utmost importance. With a view to contributing



towards the future conservation and participatory management of the Anawilundawa Sanctuary and Ramsar

Wetland, IUCN — The World Conservation Union undertook a biodiversity assessment during the latter

part of the year 2003. It was intended to document the current status of biodiversity in the sanctuary and
the various threats it faces, to support and facilitate informed management decisions.
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2. RESEARCH METHODOLOGY

The main elements of the study to assess the biodiversity of the Anawilundawa sanctuary were:

© A review of existing secondary information on the study area.

@ An initial reconnaissance survey of the study area to identify different habitats and vegetation
types associated with them, select representative sampling sites, plan out sampling schedules
and verify the pre-planned sampling methods.

© Inventorying the fauna and flora at each sampling site, using standard scientific techniques.

© Assessment of the threats to biodiversity at each sampling site.

2.1 Selection of sampling sites

The sanctuary was the focus of the study and was generally conducted within its boundaries. However,

the Dutch canal and Nagul-eliya island to the west of the sanctuary, and the stretch of beach south of

Muthupanthiya were also surveyed, in view of the ecological importance of these sites. The selection of

sampling sites, based on their accessibility, representative nature and spatial distribution in the sanctuary,
was facilitated by a reconnaissance survey using the base maps on vegetation and land-use types of the

Anawilundawa Sanctuary prepared by the Central Environmental Authority (CEA) in 1994.

In categorizing the habitats the structure and composition of their vegetation, level of human disturbance

and their hydrological and edaphic features were considered. Five sampling sites were identified in the

freshwater wetland system and associated terrestrial landscape, namely, Pinkattiya, Wellawala-Maradansole

complex, Anawilundawa, Suruwila and Maiyawa. The brackish water wetland system and associated

terrestrial habitats were surveyed at two sites, namely, Muthupanthiya and Nagul-eliya. At each of these

sites, all the main habitat types were surveyed for flora, vertebrate fauna and selected invertebrate taxa.

2.2 Period, frequency and time of sampling

The field survey commenced in September 2003 and was completed in January 2004. Over these 5

months, field sampling was carried out at fortnightly intervals. The duration of each sampling session

was six consecutive days and each site was surveyed thrice, at different times of the day, to avoid any

time bias. The 5-month survey period spanned both the dry season and the wet northeast monsoon season,

and also included the migratory season for birds. A 5 km transect was also surveyed regularly, at night,
and random nocturnal visits were made to representative sampling sites to record nocturnal animals.

2.3 Sampling techniques

A rapid reconnaissance survey of the entire project area was done to identify major habitat types and their

distribution. Checklists of flowering plant species in these habitats were prepared to estimate their

conservation importance in terms of their floristic richness, sensitive species and ecological services.
Structure and composition of non-forest vegetation types were studied qualitatively by recording descriptive
characters and visual features. Forests were studied qualitatively as well as quantitatively. Trees with

stem girth of at least 10 cm at breast height, were enumerated in 20 m x 20 m forest plots (three per

habitat) to calculate the Important Value Index (IVI). The IVI for individual species was calculated as the

sum of relative frequency, relative density and relative basal area dominance (Curtis, 1959).

The fauna were surveyed employing standard sampling techniques specified in Sutherland (1996), with

slight modifications to suit the existing field conditions. All major vertebrate taxa (fish, amphibians,



reptiles, birds and mammals) were studied qualitatively and quantitatively. The invertebrate survey focused

on few selected taxa, namely butterflies, dragonflies and aquatic snails.

Fish were sampled by random cast netting and drag netting and also by examining subsistence and

commercial catches. Herpetofauna were documented along 100 m x 10 m transects in representative
habitats and supplemented with day and night opportunistic visual encounters. Wetland birds were

documented by 20-minute point counts (100 m radius; 3 sites per wetland), while forest and scrubland

birds were documented along 100 m x 40 m transects. Mammals were documented in a qualitative
manner, using direct observations and indirect clues, mainly defecation and tracks. Butterflies were

documented along 100 m x 10 m transects, using a sweep net.

2.4 Identification and nomenclature of fauna and flora

The inland flora of the Anawilundawa Sanctuary were identified and classified using Dassanayake, M.

D. & Fosberg, F. R. (eds.) (1980 - 1991), Dassanayake, M. D., Fosberg, F. R. & Clayton, W. D. (eds.)
(1994 - 1995), and Dassanayake, M. D., & Clayton, W. D. (eds.) (1996-1999). The fresh and brackish
water fish were identified using Pethiyagoda (1990); De Bruin et al. (1994). Among the herpetofauna,
the amphibians were identified using Dutta & Manamendra-Aarachchi (1996), while the reptiles were

identified using Deraniyagala (1953), De Silva (1980), and De Silva (1990). The birds and mammals
were identified and classified using Harrison & Worfolk (1999) and Phillips (1980) respectively. Among
the inland invertebrates, the butterflies and dragonflies were identified using D’ Abrera (1998) and De
Fonseka T.(1998) respectively, while the fresh water molluscs were identified using Rao (1989) and

Nagg F. (1996).

2.5 Preparation of digitized maps of the distribution of habitat types

Recent aerial photographs and land-use maps obtained from the Survey Department were subjected to a

ground-truthing exercise and geo-referencing using a GPS meter. Digital maps of the habitat types
associated with the Anawilundawa ancient tank system were then prepared using GIS and remote sensing
techniques.

2.6 Zonation of the sanctuary and assessment of threats to biodiversity

Based on the observations on biodiversity (ecosystems, habitats and species) and land-use (human
settlements and agriculture), a core area and a buffer zone were identified for the Anawilundawa sanctuary.
To facilitate the management of this protected area the severity of threats posed to the biodiversity of
each study site was identified using specific indicators. Adjacent areas that are best incorporated into the

existing sanctuary were also identified and mapped.



3. RESULTS

The Anawilundawa wetland harbours a rich aquatic faunal and floral diversity that is further enriched by
the seasonal migration of waterfowl. Eleven major habitat types were documented from the sanctuary

including nine aquatic habitats and two terrestrial habitats depicting the high level of habitat diversity,
which in turn contributes to increase the species diversity as well. The eastern border of the tank system

is fringed by a unique habitat type, which is locally known as ‘Wew Thaawulla’ consisting of a mosaic of

secondary dry zone forest and riparian forest patches, scrubland patches, seasonally inundated short

grasslands, and marshy waterholes. This special type of habitat is found in the flood receding zone of

many ancient irrigation tanks in the dry zone of Sri Lanka. It is a natural vegetation assemblage that has

evolved around man-made reservoirs. This habitat sustains a high biodiversity and has many functional

values. A total of 290 plant species including many with food and medicinal value were recorded within

this array of different habitats in Anawilundawa.

In terms of the faunal diversity, the present survey has recorded many new species which were not

documented in the past surveys done in Anawilundawa (CEA/Euroconsult, 1994; Ceylon Bird Club,

1992). In addition to the higher number of species recorded i.e 281 vertebrate species and 97 invertebrate

species, the sanctuary provides habitats to large aggregations of birds especially migrants such as the

Garganey (Anas querquedula) and Pintail (Anas acuta) which use the tank system as their main feeding

grounds. The butterfly species such as Common Crow (Euploea core), Plain Tiger (Danaus chrysippus)
Common Tiger (Danaus genutia), and Blue Tiger (Tirumala limniace) uses the “Wew Thaawulla’ in large
numbers as a refuge during the dry season. It also provides habitat for a healthy population of the Grey
Slender Loris (Loris lydekkerianus).

3.1 Habitat types and their characteristic vegetation

3.1.1 Habitat diversity in Anawilundawa

Several wetland and terrestrial habitat types were located in Anawilundawa sanctuary and its periphery,
and they can be classified in the following manner.

1. Wetland habitats.

1.1. Freshwater wetland habitats

1.1.1. Cascading tanks

1.1.2. Waterways (canals, streams) and associated riparian vegetation
1.1.3. Marshes including seasonally flooded grasslands and reed beds.

1.1.4. Paddy lands (managed)
1.1.5. Seasonally inundated mosaic of vegetation on the fringe of the tanks

1.2. Saltwater wetland habitats

1.2.1. Mangroves
1.2.2. Salt marsh and maritime grasslands
1.2.3. Brackish water canals

1.2.4. Beach and gentle sea shore vegetation

Dis Terrestrial habitats

2.1.1. Tank bund vegetation
2.1.2. Homegardens and road-side forblands

Figure 3.1 shows the distribution of some major habitat types within the Anawilundawa sanctuary



3.1.2 Characteristics of different habitat types

1. Wetland habitats.

1.1. Freshwater wetland habitats

1.1.1. Cascading tanks

A series of distinctive plant assemblages occur in the wetland mosaic of tanks influenced by salinity
level, biological impacts, water level fluctuations, depth and other ecological parameters.

The lentic zone of a tank could be categorised, on the basis of its surface vegetation, as open areas, areas

covered with native floating macrophytes (Nelumbo nucifera and Nymphaea pubescens) and areas with
invasive alien plants such as Water hyacinth (Eichhornia crassipes), and Salvinia (Salvinia molesta).
The areas with mixed submerged, rooted and floating vegetation consist of Nymphaea pubescens,
Utricularia sp., Ceratophyllum demersum, Polygonum spp., Ludwigia adscendens and planktonic algae.
The peripheral belt of the tanks consists of seasonally flooded grassland with short grasses and sedge
species with Cynodon dactylon, Cyperus spp. and Fimbristylis spp. being common.

These different types of habitat sub units, such as assemblages of free floating, sub merged, rooted and

sedge plants, havea role in maintaining vital habitat conditions for breeding, feeding, hiding and resting
of many faunal species.

1.1.2. Waterways (canals, streams) and associated riparian vegetation

These are open waterways created either naturally or artificially, which periodically or continuously
maintain a flow of water between two stagnant water bodies. The structure and composition of vegetation
in running water bodies are highly dynamic and are influenced by many factors such as flow conditions,
organic accumulation, decomposition, pollution, surface run off, flooding, sediment trapping, shading,
land configuration, physical disturbance etc. Hence, abiotic factors influence the type of vegetation.
Generally, the vegetation associated with canals and rivers are herbaceous formations consisting of

emergents, rooted, floating and submerged plants. Among the low growing emergent species Cyperus
spp., Fimbristylis spp. and Cynodon dactylon are common. The most frequently encountered rooted

hydrophyte is Typha angustifolia. Species such as Eichhornia crassipes, Pistia stratiotes and Salvinia
molesta float on moving water. Few submerged species, e.g. Ceretophyllu dummersum, Hydrilla
verticillate, Cabomba sp. and Naja sp. occur in certain locations. Eichornia crassipes, an invasive floating
macrophyte, can be considered as the dominant species in most parts of canals and the Sengal Oya.

Riparian vegetation can be observed along Sengal Oya, the canal feeding Anawilundawa tank from
Pahini-emba and other minor irrigation canals. Generally the vegetation is degraded and patches of riverine
shrub communities are intermixed. Terminalia arjuna (Kumbuk) is the commonest tree species while

Barringtonia acutangula (Ela medilla) and Vitex leucoxylon (Nabada) are also observed in riparian scrub
forests.

Terminalia arjuna as the largest tree component occupies the canopy (up to 20 m). The understorey (15
m and below) which includes treelets/shrubs and herbaceous species like Azadirachta indica, Lantana
camara, Eupatorium odoratuum, Croton lacifer, Streblus asper and Salacia chinensis forms an

impenetrable thicket. The adjacent slow moving waters of the streams abound with herbaceous species
like Pistia stratiotes (Diya paradel), Lemna sp., and Nymphaea pubescens (Olu).
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1.1.3. Marshes including seasonally flooded grasslands and reed beds

Marsh vegetation, seasonally flooded grasslands, reeds and aquatic vegetation found in seasonal water

holes were identified as the main types of vegetation within this habitat.

Species like Polygonum spp., Elaeocharis geniculata, Fimbristylis spp., Cynodon dactylon, Ottelia

alismoides, Ludwigia adscendens and Cyperus spp. form dwarf communities (up to 0.5 m) in marshlands

and seasonally flooded grasslands of Anawilundawa.

Marshy tall sedge communities (reed beds up to 1.5 m) consist mainly of Typha angustifolia (Hambu
pan). At locations where the water body is shallow, mainly at Pinkattiya and Maradansole, there is a

profuse growth of Typha angustifolia.

1.1.4. Paddy lands (managed)

The vegetation of this habitat was mainly a cultivated monoculture of rice (Oryza sativa). In poorly
managed sites species such as Cyperus spp., Fimbristylis spp. Ludwigia spp. and Nymphaea pubescens
occur as common weeds. The structure is simple consisting exclusively of a herbaceous layer up to 75

cm. However, the structure of a given site is highly variable and rapid changes are observed. This is

related to the cultivation calendar. Depending on the availability of water and deliberate manipulations,
the site may possess paddy, weed flora or annual crops in different months of the year. The composition
of herbaceous flora in the paddy fields changes rapidly in relation to the changes during paddy cultivation,
which range from inundation during land preparation and early growth to drying out when the crop is

maturing. At the end of the rainy season aquatic and semi-aquatic weeds colonize the paddy lands, and

later on terrestrial weeds take over when the fields are drying up.

1.1.5. Seasonally inundated, vegetation mosaic on the fringe of tanks

(Called ‘Wew Thaawulla’ forests in local language)

This habitat type which has evolved over the past centuries around the man made tanks may be regarded
as unique for its peculiar bio-physical characteristics influenced by the water regime. The species richness

and diversity of both flora and fauna in these “‘Wew Thaawulla’ forests were found to be remarkably high.
This could be described as one of the richest habitat types within the dry zone of Sri Lanka, which has

evolved on the fringes of man-made freshwater tanks to serve diverse ecosystem functions.

The habitat is an assemblage of several sub types, such as forests, scrubland, grassland and seasonal

marshy water holes. Most common tree species (15 m-20 m) found in this habitat are Terminalia arjuna
(Kumbuk), Diospyros malabarica (Timbiri) and Vitex leucoxylon (Nabada). Shrubs (2 m-5 m) include

Premna sp., Salacia chinensis (Heen himbutu wel) and Barringtonia acutangula (Ela medilla). The low

growing herbaceous plant species are grasses and sedges such as Cynodon dactylon, Cyperus spp., and

Fimbristylis spp.
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Table 3.1: Important woody species of the seasonally inundated, vegetation mosaic of tank fringes (species have

been listed in descending order of relative importance based on Important Value Index).

Quantitative studies on horizontal structure of the forests in this habitat type, in terms of the Important
Value Index (IVI) shows the dominance of Vitex leucoxylon, Streblus asper, Pongamia pinnata, Diospyros
malabarica, Terminalia arjuna and Memecylon umbellatum having IVI values above 50 (Table 3.1).

Among them Vitex leucoxylon, Pongamia pinnata and Terminalia arjuna are typical water loving tree

species, naturally found in association with riverine forests of the drier areas of Sri Lanka. Vitex leucoxylon
is the most widespread woody plant recorded in eight study plots.
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Species such as Streblus asper, Diospyros malabarica and Memecylon umbellatum are usually found in

well-drained high ground in the dry zone. But they can extend in to moist pockets of the same landscape,
though they are not characteristic riverine elements. However, the prominence of such plants indicates

drier conditions at least in upper soil layers of this habitat for most of the year. Their growth is shrubby
with a large number of individuals. Streblus asper is the densest woody species recorded, with a density
value of 90.

Terminalia arjuna grows to a massive size when adequate ground water is available and often is the most

prominent tree. It scored the highest basal cover of 31321 cm’. Although quantitatively less prominent,
several other plants favouring riverine habitats 1.e. xora coccinea, Barringtonia acutangula and Syzygium
cumini were also encountered. Generally, judging by the quantitative abundance of the different plant
species, this habitat appears to be a drier system than the riverine forests. The seasonal nature of the water

sources has greatly influenced the floristic composition of this habitat.

1.2. Saltwater wetland habitats

1.2.1. Mangroves

Mangrove vegetation was found mainly on the banks of the Dutch canal, and composed of common

mangrove plants such as Avicennia marina (Kanna), Avicennia officinalis (Kanna), Excoecaria agallocha
(Tela kiriya), Rhizophora mucronata (Kadol), and Acanthus ilicifolius (Katu ikili). Well-developed
mangroves in Anawilundawa usually reach up to 5 m to 6 m.

The Xylocarpus granatum (Mutti kadol), which is a rare plant found only in few mangrove stands in Sri

Lanka was also found in the Anawilundawa sanctuary. It was also found in Nagul-eliya located outside

the boundary of the sanctuary. This study proposes its incorporation in the sanctuary.

1.2.2. Salt marsh and maritime grasslands
Salt marshes show a patchy distribution intermixed with grasslands influenced by salt water. Salt marsh

vegetation consists of clumps of succulents, 5 cm-10 cm high, in a mat formation, in certain open areas

with highly saline soil and exposed to the scoching sun. Salt tolerant species such as Suaeda maritima,
Suaeda monoica, Suaeda vermiculata, and Salicornia brachiata are commonly found in salt marsh

vegetation within and adjacent to Anawilundawa sanctuary. Usually,50% of the ground is devoid of

vegetation and species like Cynodon dactylon and Cyperus spp. occur intermittently. Environmentally
extreme conditions such as atmospheric dryness, soil salinity, desiccating salt spray, perennially high
temperature, excessive evaporation do not attract other plant species to such locations. Several patches of

healthy salt marshes are found outside the present sanctuary boundary on the western side, mainly between
the Dutch canal and the coastline in Nagul-eliya area, which are presently being threatened by expanding
prawn farms. It is proposed that these areas are also incorporated in the sanctuary.

The maritime grasslands consisting of short stature grasses (5 cm-10 cm high) are found as patches in the

landscape. The structure and floristic composition of the grassland system is highly influenced by the
level of moisture stress. The main species of grasses include Cynodon dactylon, Panicum repens, Eragrostis
spp., and Cyperus rotandus. However, the site-specific moisture levels influence the species dominance
and composition.

1.2.3. Brackish water canals

Densely growing beds of sea grass is the vegetation type found in the brackish water canal system. It

consists of a single species (Halophila spp.), a lentic macrophytic plant growing fully submerged, attached
to the canal bed.

10



1.2.4. Beach and gentle seashore vegetation

Beach and the gentle seashore vegetation were found outside the boundary of the sanctuary. However,
this system interacts biologically with the sanctuary and therefore proposed to be incorporated into the

sanctuary. Few patches of young mobile sand dunes found in the coastline adjacent to the Anawilundawa

sanctuary are frequented by herbaceous species (up to 25 cm high) such as Spinifex littoreus (Maha
ravana ravula), Ipomoea pescapre (Bin tamburu) and Canavalia rosea (Mudu awara), with occasional

clumps of Pandanus trees. They can withstand strong winds and desiccation.

2. Terrestrial habitats

2.1.1. Tank bund vegetation

Tank bund vegetation is a minor vegetation type composed of tree species such as Zerminalia arjuna
(Kumbuk), Azadirachta indica (Kohomba), Madhuca longifolia (Mee), Azima tetracantha, Mitragyna
tubulosi (Helamba), Ziziphus oenoplia (Heen eraminiya) and Thespesia populnea (Gansuriya) which are

common in occurrence. The trees of varying heights, ranging from 10 m-25 m, are scattered forming an

open type vegetation. The common shrubs and herbs, below 2 m include Lantana camara, Panicum

maximum, Eupatorium odoratum and Sida spp.

2.1.2. Homegardens and road-side forblands

Home gardens are managed systems and mainly composed of cultivated perennial crops of various height
classes: trees 10 m-25 m, shrubs 2 m-5 m and herbs below 2 m. Several tree species, which are of
commercial importance such as Cocos nucifera (Coconut), Artocarpus heterophyllus (Kos), Artocarpus
incisus (Rata del), and Swietenia mahagoni (Mahogany) can be found in home-gardens. Home-gardens
in Anawilundawa are dominated by Coconut. Roadside vegetation and unmanaged areas of home gardens,
which has been subjected to continuous human disturbances over a long period have developed in to

forb-lands. A mixture of shrubs (2 m-4 m) and herbaceous plants (below 2 m) consisting of Abutilon

indicum, Lantana camara (Gandapana), Eupatorium odoratum (Podisinghomarang) and Mimosa pudica
(Nidikumba) are found in these forblands, of which L. camara and E. odoratum, are alien invasive

species.

3.2 Flora and their life forms

3.2.1 Species composition of flora and their life forms

A total of 290 plant species, representing 95 families, were recorded from habitat types recognised in

Anawilundawa (and described above) (Annex 1). Among these was one endemic species (Vernonia

zeylanica) and two nationally threatened species (Aponogeton natans and Diospyros ebenum). Of the 60

introduced species recorded, nine were invasive alien plant species. Two alien species (Eichhornia crassipes
and Salvinia molesta) had vigorously invaded aquatic habitats. Among the exotic plant species 14 were

recorded exclusively from home gardens. There were 24 aquatic plant species, 120 woody tree species,
61 shrub species, 49 herbaceous species, 34 species of climbers and two species of epiphytes among the

plant species documented. Shrubs (woody multi-stemmed plants) and herbs (plants with non-woody
stems) are the predominant plant life forms in the terrestrial habitats of Anawilundawa.

There were marked differences in the species richness of the plant habitat types. The highest number of

plant species was found among the tank bund vegetation (176 species), followed by the seasonally
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inundated vegetation of tank fringes (167 species). The lowest number of plant species was documented

from the brackish-water canal. Even though the vegetation associated with tank bunds and roadsides

harbours a large number of plant species, many are weeds and exotic plants, including invasive alien

species that establish in cleared and disturbed areas. In contrast, the vegetation of the seasonally inundated

fringe areas of tanks was very rich in indigenous flora. The unique structure and species composition of

this habitat is also noteworthy.

The most abundant plant species found in the different habitat types are presented in Table 3.1. The

number of plant species recorded in each habitat in Anawilundawa is shown in Figure 3.2.
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Habitat type Scientific Name Family Local name

Brackish water canal

Beach and gentle Maha Rawana

sea shore vegetation Bin Thamburu

Wetakeiya

Tank bund vegetation Kohomba

Mec

Kumbuk
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Keppetiya

Home gardens& Pal

Road-side forblands Diva

Amba

Atha

Gandapana
Podisinghomarang

Mimosa pudica Fabaceae Nidikumba
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Table 3.2: Dominant plant species in different habitat types in Anawilundawa wetland sanctuary.
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3.3 Fauna in Anawilundawa

3.3.1 Vertebrate fauna

A total of 281 vertebrate species, belonging to 116 families, were recorded from Anawilundawa, of

which, 10 (4%) were endemic species and 21 (8%) nationally threatened species (UCN Sri Lanka,
2000). The vertebrates are comprised of 47 species of fish, 11 species of amphibians, 34 species of

reptiles, 168 species of birds, and 21 species of mammals, and amount to 34% of the total native inland

vertebrate species recorded from Sri Lanka (Table 4.1).
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Group No of species No. of No. of

recorded in Endemic Nationally
Anawilundawa species threatened species

Freshwater fish 30 (includes 4 exotics) 2

De mms|
Amphibian |

Inland reptiles 6

Birds 168 (includes 37 À 8

winter migrants)

Mammal :

Total 281 10 21
a——"———————_—_——<1 ————— _—_—_———— |

Table 3.3: À Summary of inland vertebrate fauna recorded in the Anawilundawa Sanctuary

Fish

A total of 30 species of freshwater fish, belonging to 12 families, were recorded from the tanks, canals

and other freshwater habitats, out of which 3 species are also found in brackish water habitats.

Seventeen species of brackish water fish, belonging to 16 families, were recorded in the Dutch canal and
associated brackish water habitats (Annex 02). These include salt-water dispersants eg. Level-finned/

Short-finned eel — Anguilla bicolor), marine forms eg. Common Glassfish/Naked-head Glass Perchlet —

Ambassis commersoni; brackish water forms eg. Dwarf panchax - Aplocheilus parvus; and freshwater
forms eg. Murrel — Channa striata.

The endemics recorded from the freshwater habitats of the sanctuary include the Flying Barb (Esomus
thermoicos), Filamented Barb (Puntius sinhala) and Walking Catfish (Clarius brachysoma). Amongst
them, the Flying Barb and Walking Catfish are nationally threatened. The introduced species, four in all,
were dominated by Tilapia (Oreochromis mossambicus).

The Murrel (Channa striata), Stinging Catfish (Heteropneustus fossilis), Pearl Spot (Etropus suratensis),
Tilapia (Oreochromis mossambicus) and Snakeskin Gourami (Trichogaster pectoralis) are the species
that are abundant in the tank system, while Dwarf Panchax (Aplocheilus parvus) and the Silver Beddy
(Gerres abbreviatus) are common species in the Dutch canal.
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Amphibians

Anawilundawa wetland Sanctuary harbours eleven species of amphibians belonging to 5 families (Annex
03). Of these, one species, Sri Lankan Wood Frog — Rana gracilis, is endemic and threatened as well. The

common amphibians in Anawilundawa include toads eg. Common Toad — Bufo melanostictus, frogs eg.

Six-toed Green Frog — Euphlyctis hexadactylus, Skipper Frog — E. cyanophlyctis and tree frogs eg. Chunam

Tree-Frog — Polypedates maculatus. Most of these species could be observed after a short spell of rain, in

tanks and riparian areas, roadside habitats, tank bunds and water holes, mainly at dusk. The Six-toed

Green Frog (Euphlyctis hexadactylus) and the Common Paddy Field Frog (Limnonectes limnocharis)
are the commonest amphibian species in Anawilundawa.

Reptiles

The reptiles recorded from Anawilundawa amount to 34 species belonging to 13 families (Annex 04),
and include three endemic species and six species that are nationally threatened. The reptilian fauna of

Anawilundawa occupies a wide range of ecological niches, such as freshwater eg. Flapshell Turtle —

Lissemys punctata, terrestrial eg. Star Tortoise — Geochelone elegans, Cobra — Naja naja, fossorial eg.

Commom Lanka Skink - Lankascincus fallax, and Red Throat Little Skink Sphenomorphus rufogulus,
and arboreal eg. Geckoes- Hemidactylus frenatus, H.brookii, Green Vine Snake — Ahaetulla nasutus,

habitats. A fairly high population of the nationally threatened Star Tortoise was observed in seasonally
flooded grasslands. The serpents of Anawilundawa include three highly venomous species in Sri Lanka:

the Cobra, Russell’s Viper (Daboia russelii) and the Common Indian Krait (Bungarus caeruleus). The

endemic reptile species recorded from Anawilundawa wetland sanctuary are Commom Lanka Skink and

Red Throat Little Skink.

Avifauna

The mosaic of wetland and terrestrial habitats in Anawilundawa has made it a paradise for birds, including
many migratory species. More than half Sri Lanka’s native bird species, i.e. 131 species were recorded

from the sanctuary (Annex 05) including two endemic species, and eight nationally threatened species.
With 37 species of winter migrants Anawilundawa harbours a total of 168 bird species belonging to 56

families. The birds of Anawilundawa can be categorized into several groups based on their habitat

preference: Wetland birds (Waders, Gulls, Terns, Ducks, Herons, Egrets, Storks, Cormorants, Kingfishers,
etc.), Forest birds (Woodpeckers, Barbets, Pigeons, Raptors), Scrubland birds (Bulbuls, Doves) and

Grassland birds (Munias, Prinias, Pipits, Larks and Raptors).

The tanks and associated wetlands such as marshes and seasonally flooded grasslands provide ideal

resting and feeding habitats for numerous species of winter migrants, especially the wading birds and

waterfowl. The latter consists of large aggregations of Ducks such as Garganeys (Anas querquedule) and

Pintails (A. acuta). The vast numbers of migratory Stints, Sandpipers, Plovers, Terns, Gulls and especially
Ducks share the wetlands with resident wetland birds such as Herons, Egrets, Pelicans, Cormorants,

Teals, Storks and Stilts. The migratory bird species begin to arrive in Anawilundawa by mid-August,
with the commencement of the harsh winter season in the northern hemisphere, and continue to stay till

late April. Anawilundawa provides one of the first feeding grounds for the migratory birds that come

through the western coastal migratory route and enter Sri Lanka from the Mannar area. The most common

native aquatic bird species observed in the Anawilundawa tanks were the Purple Coot (Porphyrio
porphyrio) and the Pheasant-tailed Jacana (Hydrophasianus chirurgus), which are well adapted to live

among the floating vegetation.
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The presence of dry zone mixed species feeding flocks of birds is another interesting phenomenon in

Anawilundawa, especially in the riparian forests in between Anawilundawa tank and the Pahini-emba.
The White-vented Drongo (Dicrurus caerulescens) often leads these mixed species bird flocks comprised
Of 10-20 individuals from about eight different speciescontaining. The commonest member of mixed
flocks in Anawilundawa is the Purple-rumped Sunbird (Nectarinia zeylonica).

Mammals

A total of 21 species of mammals, belonging to 14 families, were recorded in Anawilundawa (Annex 06),
including one endemic (Toque monkey — Macaca sinica) and four threatened species. The mammals
have diverse food habits, and could be caregorised as: granivorous (rats and mice), frugivorous (bats,
Toque monkey), small herbivores (black-naped hare, mouse deer), carnivores (fishing cat, rusty-spotted
cat, mongoose), insectivores (micro-chiroptera) and scavengers (jackal). Although several species of

micro-chiropterans and small mammals (rats and shrews) were observed, most of them could not be

captured for identification. A small herd of three to four Elephants have occasionally visited the sanctuary
during the dry season in the recent past. The highlight was the presence of a considerably high population
of the threatened slender loris (Loris lydekkerianus). The tank riparian habitat harbours two species of
threatened wild cats: the rusty spotted cat (Prionailurus rubiginosus) and the fishing cat (P. viverrinus).
The tanks and the adjoining undisturbed habitats serve as an important refuge for the threatened Indian
otter (Lutra lutra) as well.

3.3.2 Invertebrate fauna

The rich array of butterflies recorded in Anawilundawa includes 78 species, belonging to 5 families

(Annex 07). Amongst them is the largest butterfly in Sri Lanka — the Ceylon Birdwing (Troides darsius),
which is endemic to the island and threatened as well. A total of 13 nationally threatened species of
butterflies were recorded. The most common species in Anawilundawa include species of the Family
Pieridae (Mottled Immigrant - Catopsilia pyranthe and Small Grass Yellow - Eurema brigitta), Family
Nymphalidae (Blue tiger - Tirumala limniace, Common Tiger - Danaus genutia and Plain Tiger - Danaus

chrysippus) and Family Lyceanidae (Lesser Grass Blue - Zizina otis).

In addition to butterflies, a totai of 13 species of dragonflies and damselflies, representing 4 families

(Annex 08), were recorded in Anawilundawa. Six species of aquatic molluscs belonging to 6 families
were also recorded from aquatic habitats in the sanctuary (Annex 09).

3.4 Threats

The major threats to biodiversity observed in Anawilundawa could be broadly categorized as follows:

a. Habitat loss, degradation and modification ;

b. Direct use and over-exploitation of species ;

G. Spread of invasive alien species and

d. Natural factors.

The contributory factors and issues related to these threats are discussed below.
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3.4.1. Habitat loss, degradation and modification

A combination of several factors has contributed to the qualitative and quantitative degradation and even

the loss of wetland and terrestrial habitats in Anawilundawa sanctuary. These include issues related to the

supply and persistence of water in the tank system and to harmful anthropogenic activities.

a. Water supply, retention and extraction

The tanks receive water mainly from the Deduru Oya through a canal system. This supply is severely
impaired due to heavy upstream sand and clay mining for housing and the brick and tile industries.

Excavations have deepened the Deduru Oya riverbed by several feet, preventing the flow of water into

the diversion canal, during the dry season. The inadequacy of water in the dry season has reduced the

number of freshwater habitats in Anawilundawa, thus affecting the feeding and breeding cycles of aquatic
species. Siltation of the tanks has reduced their capacity to retain sufficient freshwater. The dilapidated
state of most sluice gates regulating water flow between the cascading tanks and the paddy fields, and the

unregulated extraction by paddy cultivators has further aggravated the situation.

b. Reclamation of landfor settlements, agriculture and shrimp farms

The growing human population in and around the sanctuary has resulted in illegal reclamation of land for

the expansion of village settlements and cultivation. Parts of some tank beds have been reclaimed for

homesteads and coconut plantations, viz in the upper catchments of the Wellawa tank area and the

Maradansole area. The issue is further complicated due to lack of information on the extent of private
land within the sanctuary, and many people living outside claim ownership of land inside the sanctuary.

The establishment and expansion of shrimp farming between the paddy fields and the beach has led to

the loss of healthy mangrove stands along the banks of the Dutch Canal. Consequently, there is a loss of

habitat for fish that used these stands as breeding and nursery grounds, as well as the birds that used them

for resting, roosting and nesting and used mudflats and associated habitats for feeding. Other valuable

habitats such as salt marshes have also been destroyed due to shrimp farm expansion.

C Man-made (deliberate) fires

Setting fire to the vegetation in the fringe of the tanks or ‘Wew thaawulla’ forest, during the dry season,

is a harmful practice carried out by poachers, who hunt terrapins and other animals. Villagers report that

this practice has increased during the recent past. A recent man-made fire has destroyed approximately
10 acres of the fringe of Anawilundawa tank, and damaged the root bases of more than 152 Terminalia

arjuna ‘Kumbuk’ trees.

d. Extraction of clay from the tank bed

The extraction of clay from the tank beds under the pretext of de-silting, has been carried out for quite
some time, by brick makers. This is now a regular practice in the dry season, facilitated by prolonged

droughts. Recurrent mining and deep extraction of clay has damaged the hard-pan of the tankbed thus

increasing the losses due to seepage. Clay mining was observed in the Maiyawa, Suruwila and

Anawilundawa tanks. Maiyawa seems to be the most affected.

e. Unregulated cattle grazing

The natural vegetation of the tank bunds and fringe areas are being degraded due to unregulated grazing

by cattle, whose population within the sanctuary is about 1600 individuals. The seasonally flooded
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grasslands surrounding tanks, in particular, are severely damaged due to trampling by buffalo and cattle.

Those grasslands play an indispensable ecological role in sustaining the herbivore population in the area.

Also at stake, is the regeneration of grasslands due to livestock damage, and many patches of expanding
bare ground were observed.

TE Direct use and over-exploitation of species

Felling of trees, poaching, unsustainable harvesting of fish and other wetland biological resources,

unsustainable extraction of non-timber forest products (NTFPs), and accidental animal mortality are

some of the ways in which species are directly exploited.

g. Timber felling

Signs of timber felling were observed mostly in the fringe areas of tanks (especially in the Suruwila and

Anawilundawa wew thaawulla) and on tank bunds. Local people reported that most of the valuable trees

in the wew thaawulla have been felled during the past two decades. Stumps of large “‘Kumbuk’ trees were

observed in the riparian areas of Anawilundawa and Suruwila tanks.

h. Poaching

Villagers provided information about the poachers who visit the sanctuary frequently, especially during
weekends and holidays. Poachers supply soft-shelled terrapins, hard-shelled terrapins, land monitor and

waterfowl to meet the demand of the hotels in the area. Hunting for domestic consumption by some

traditional hunters is also a regular occurrence.

i. Unsustainable harvesting offish and other wetland biological resources

Harvesting of fish from the tank system is a traditional livelihood activity. The traditional fishing devise

used is the ‘Karak gediya’. However, the over-collection of fish trapped in pockets of water during the

dry season is a serious issue when water holes are emptied using motorised water pumps. This results in

the indiscriminate capture of both juveniles and adults, which is a serious impediment to the regeneration
of fish populations. Another cause for concern is the use of mechanical fishing devices by outsiders,
violating the traditional user rights of people living within the sanctuary.

When the tank beds are exposed during drought periods, locals and non-residents extract the lotus yams
for both domestic and commercial purposes. Non-residents from as far away as Puttalam and Anuradhapura,
regularly collect lotus flowers and water lilies in large quantities for commercial purposes.

Unsustainable extraction of bivalves takes place in the Dutch canal in the Nagul-eliya area, to be used in

the preparation of prawn feed. ,

JE Unsustainable extraction of Non-Timber Forest Products (NTFPs)

The collection of firewood for domestic purposes is an established practice in most villages, and is

considered as a traditional right. Currently, this extraction in limited quantities does not appear to threaten

the site’s ecological character. However, the ongoing large-scale collection of firewood for industries

(brick making and pottery), mary of which operate within a few kilometres of the Sanctuary, is a serious

issue. Certain medicinal plants such as ‘Heen Himbutu’ (Salacia chinensis) have also been extracted in

an unsustainable manner during the recent past.
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k. Accidental mortality ofanimals

Many species of reptiles and amphibians were recorded to be victims of road-kills along the Chilaw-

Puttalam main road and the other minor roads. Few species of mammals and birds were also amongst the

road-kills. Electrocution of three Slender Lorises and many Flying Foxes, on the power lines running
through and along the boundaries of the sanctuary, were recorded during the survey period.

LE Spread of invasive alien species

The spread of invasive alien species and unmanaged domestic animals pose serious threats to the

biodiversity of Anawilundawa. The invasive animals recorded include domestic/feral cats and dogs,
which attack and prey on small wild animals. There were nine species of invasive alien plants of which

two viz Water hyacinth (Eichhornia crassipes) and Salvinia (Salvinia molesta), are spreading vigorously,
displacing native aquatic plants and wildlife habitats. They have negatively affected the illumination

level of water bodies, nutrition budget, oxygen level, space availability, etc of this life supporting system.
A recent study in Anawilundawa shows that the spread of water hyacinth affects the habitat of the Pheasant-

tailed Jacana (Hydrophasianus chirurgus), which generally avoids occupying areas infested with water

hyacinth (Abeygunawardane, 2004). A gradual establishment and spread of Mesquite (Prosopis juliflora)
is prevalent in the Nagul-eliya area, which could be further facilitated by the clearance of vegetation in

the area.

3.4.2. Natural factors

Records for Puttalam area show a continuous reduction in rainfall during the recent past. As a result, the

tank system has suffered considerably during the last few years, especially during the August-October
period. Most of the water holes and tanks dry up completely during the prolonged drought period, causing
severe stress to wild animals.
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Table 4.1: Qualitative evaluation ofsite-specific threats in different areas ofAnawilundawa sanctuary (the
indicator used to assess the threat is in parenthesis)

Site: Ana — Anawilundawa; Suru — Suruwila; Mai — Maiyawa; Well — Wellawa; Pink — Pinkatiya; Muth

— Muthupanthiya; Nag — Nagul-eliya

Scale: 0 = Absent/unknown, L = Low, M = Moderate, H= High
* L = dry for < 2 months per year; M = 2-3 months; H = > 3 months

PE = Area <oha: M Area 5-tshay H= Area > 30 ha

**** L = Frequency < once a month; M = once a month; H = > once a month

oe he = Number ok stumps < 5, VI — 5-10: = 10

##44% 7 — Area of cover < 10%; M = 10-20%, H=>50%
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5. RECOMMENDATIONS

The present survey has clearly revealed that the Anawilundawa wetland sanctuary harbours a rich

biodiversity, including several endemic as well as threatened species of plants and animals. However, the

study revealed that this wetland is now being threatened by various anthropogenic activities. An objective
that received much attention during this study was to explore ways and means of ensuring the sustenance

of this ancient man-made wetland ecosystem. Two key proposals in this regard which, stem from the

findings of this study, are the development of a conservation management plan with the active participation
of all local communities, and the demarcation of zones in the Anawilundawa wetland sanctuary to facilitate

its conservation and proper management.

A core area and buffer zone areas were identified and are shown in Figure 5.1. The areas inhabited by
humans were identified as buffer zones surrounding the core area of the sanctuary.

The following areas of the sanctuary were identified as biodiversity hotspots, and included in the core

area;

%* Riparian area (locally referred to as ‘Wew Thaawulla’) of Maiyawa, Suruwila and Anawilundawa

tanks.

% The forest patch situated east of the waterway from ‘Pahini-emba’ to Anawilundawa tank.

The identification of the above hotspots was based on the findings of the Biodiversity Survey and by
application of the following criteria:

i. Diversity of habitat types and species (eg. exceptionally high bird and butterfly diversity and

butterfly roosting sites in the riparian areas of Suruwila and Maiyawa tanks).

ii. Uniqueness of habitat (Pahini-emba forest patch)

iii. Occurrence of rare species (eg. white-naped woodpecker in Pahini-emba)

iv. Serious threats observed (eg. felling of trees in riparian areas of all tanks, especially in Pahini-

emba forest patch).

v. Feeding and roosting sites for birds (Anawilundawa and Suruwila mainly)

The zonation exercise was done within the existing sanctuary boundaries. However, some areas to be

included in an expanded sanctuary were also identified. These areas were found to have a significant
biological interaction with the habitats in the sanctuary
In addition to the zoning exercise the survey team identified two potential nature trails, which could be

used for educational and recreational purposes. The recreational nature trail designed along the stream

from Pahini-emba to Anawilundawa tank covers a variety of habitats and rich vegetation. It will provide
visitors with the opportunity to observe many kinds of birds, butterflies and plant species. Another nature

trail was designed especially for educational purposes in the riparian area of Suruwila tank. This trail

which starts from the proposed visitor information centre and DWC Beat Office, traverses the scrub

forests and seasonally flooded grasslands. _
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Recommendations of the IUCN survey team for the conservation and management of the Anawilundawa

Wetland Sanctuary are summarised as follows:

5.1 Immediate measures to enhance management of the Anawilundawa sanctuary

Establish a Beat Office of the Department ofWildlife Conservation (DWC), and station permanent
staff.

Re-demarcate the boundary of the Anawilundawa protected area, designating the core area and

the buffer zone, and extending the boundary to cover the Nagul-eliya island, coastal areas south

of Muthupanthiya and west of Nagul-eliya including a part of the lagoon, salt marshes, sand

dunes and mangroves, and Baththulu Oya area in the North.

Upgrade the protection status ofthe core area of the sanctuary, identified during this biodiversity
& habitat assessment, to a National Park under the provisions of Fauna and Flora Protection

Ordinance. This will ensure its protection while the use of resources is permitted as per regulations.

Document the extent of private and state lands within the Sanctuary by verifiying the deeds of

ownership. Incorporate this information into a digitised map to facilitate long term monitoring.

Introduce a permit system to ensure the traditional user rights in core areas.

Enforce strictly the prohibition of land alienation within the Anawilundawa Sanctuary, and enforce

the existing laws against timber extraction, poaching and other harmful practices.

Relocate the few families living near Maradansole tank, which is in the core area of the sanctuary.

Prepare and gradually implement an Ecosystem Management and Community Development
Plan with the participation of all stakeholders, local communities and the DWC.

5.2 Establishment of a mechanism to manage water in the wetland

Establish a community-based organization (CBO) to regulate the allocation of water for agriculture
during the drought and the use of other resources so as to minimse the impact on the wetland.

Ensure that, the CBO implements regular maintenance of irrigation canals and tanks, through
the establishment of a ‘Tank Maintenance Fund’, in collaboration with the Irrigation Department
(ID), and Provincial Irrigation authorities.

5.3 Establishment of a biodiversity conservation and monitoring programme

The above mentioned CBO to establish a task force to monitor the biodiversity of Anawilundawa

and maintain a biodiversity registry, and combat harmful activities, in close collaboration with

the DWC.

Prepare a community-based invasive alien species management strategy, especially for aquatic
invasive plants like Water hyacinth, identify control measures for each IAS and train members

of the local communities to implement such measures.

Initiate community-based eco-restoration activities to restore degraded sites, in collaboration

with the DWC, IUCN and other interested local conservation NGOs.
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5.4 Promote regulated eco-tourism in the area in close collaboration with local communities

Establish basic infrastructure (an entry point and a ticket counter, public toilets, designated parking
areas) within the buffer zone of sanctuary

Establish designated nature trails.

Train and establish a group of local guides attached to the CBO, under the supervision of DWC,
to accompany the visitors

5.5 Implement awareness raising activities

Install information boards explaining the Sanctuary’s status as a Ramsar Site and its significance
in Sinhala, Tamil and English. The boards should be placed at the DWC Beat Office and the

points of entry to the Sanctuary.

Prepare leaflets and awareness material on the biodiversity and conservation value of

Anawilundawa Wetland Sanctuary, followed by the conduct of awareness and capacity building
programmes on biodiversity conservation for school children, teachers and the local community.
Establish a Visitor Information Centre and Research Centre with the required infrastructure
facilities compatible with the eco-lodge concept. These centres will provide for recreational,
educational and research activities, and serve as a site for teaching biodiversity and conservation

concepts.

Establish watch huts for bird watching
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Fauna in Anawilundawa

Black-tailed Godwit Cobra

Photograph : Sanjiv de Silva Photograph : Sandun Perera

Common tiger Garaganeys
:

Photograph : Naalin Perera Photograph : Sanjiv de Silva

Grey Pancy
Photograph : Naalin Perera

See Ne À
'

.

aYo oF4 ie Fi Grey headed fish eagle
re -

Er :
= Photograph : Sanjiv de Silva

Orange breasted green pigeon
Photograph : Sandun Perera
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Hemidactylus freanatus
Photograph : Sandun Perera

Purple heron

Photograph : Sanjiv de Siva

Star tortoise

Photograph : Roshan Rodrigo
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Puntius spp.

Photograph : Naalin Perera

Skipper spp.

Photograph : Naalin Perera

Dragonfly spp.

Photograph : Naalin Perera



Habitats in Anawilundawa

Lentic zones of tank with native floating Kumudu

macrophytes Photograph by: Sandun Perera

Photograph by: Sandun Perera

|
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Mangroves
Photograph by: IUCN Photo Collection

Mossaic of habitats in tank fringe
Photograph by: Sandun Perera
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Marshes and grasslands
Photograph by: IUCN photo collection

Salicornia brachiata

Photograph by: IUCN photo collection

Riparian forests

Photograph by:Roshan Rodrigo
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Annex 01

Checklist of plants recorded from Anawilundawa wetland

sanctuary

Tank bund vegetation and roadside forbland; Hg - Homegarden

Paddy land; Th - Fringing vegetation mossaic of tanks (Wew thaawulla); Rf - Riparian forest

Cascading tanks, irrigation canals and streams; Mr - Marsh including seaonally flooded grassland & reed

Mangrove; Sm - Saltmarsh & maritime grassland; Be - Brackishwater canal; Bs - Beach & seashore vegetation
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Total number of species 290
No. of families represented
Endemic species
Nationaly threatened species

34C - Climber or Creeper
95  2Ep - Epiphyte
49H - Herbaceous
2 61S - Shrub

24AqH - Aquatic Herb.

229N - Native
601 - Introduced
1E - Endemic
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Annex 02
Checklist of fish recorded from Anawilundawa wetland sanctuary

Habit:

F - Freshwater, B - Brackish water

Status: * Endemic, ? Nationally Threatened, / Introduced

Relative Abundance: VC - Very Common; C - Common; UC - Uncommon; R - Rare; VR - Very Rare
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Family Species Commom Name Habit Relative Abundance

Anguillidae | Anguillar bicolor | LevelfimedBel |RB [UC

Moringuidae | Moringuasp_____+[Wormeel| JR

Clupidae Nematolosa nasus |Bloch’sgimzardshad__—=«TB__—~S=«*drU
Engraulidae | Thryssapurava___________|Obliquejaw thryssa_____| B____—_-[UC

noce ra ie ok NANO, id | lie | Ai

Cyprinidae | Amblypharingodon mets [Grencapt FC
uC
g

UC
C

C
UC

C
C
C
C

Cobitidae uC
Ariidae PViit See See | 0c(esosmi:Bagridae [Mystes gilio | Long-whiskered Catfish [FCc
Clariidae uC

Heteropneustidae g
Belonidae [Strongular strongular |Spotailneedie fish [PB [UC

Hemiramphidae | Hemiramphus sp |Malfbeak[BROryziidae i a IN Huile #0
Aplocheilidae | Aplocheïus parvus [DwatPana [RE  |CAmbassidae | Ambassis commerson [Commons_ [B  [CTerapontidae | Téraponjarbua [labuatmpon[BP  |CCharangidae | Caranx sexfasiatus [Bigyetewaly ‘| BUC

iO VG Oe DO ee ee | feeDutjanidae |Lufjanus argentimaculatus |Red snapper | BR
Gerridae [Gerrus abreaius | Deep body silverbiddy__ [| B____|C
Monodactylidae | Monodactyhus argent [Mono | UC

Chiclidae ve

C

| Lm ae esp | comen EB Jo
| UC

Mugilidae [Lica macrolepis [Tanger Scale Mulet [5 [UC
Gobiidae C

uC

Belontidae R
| ve

Osphronemidae UC
one rueSee ee UC

| uC

-Solidae Sole PE

SUMMARY
Total number of species 47 No.of families represented 28
Endemic species 3 Nationaly threatened species 2

Intorduced species +



Annex 03

Checklist of amphibians recorded from Anawilundawa wetland

sanctuary

Habitat:

Tn- Cascading tank; Rv - Canal & Stream; Mr - Marsh including seaonally flooded grassland & reed bed

Pd- Paddy land; Th - Fringing vegetation mossaic of tanks (Wew thaawulla); Rf - Riparian forest

Mn- Mangrove; Sm - Saltmarsh & maritime grassland; Bc - Brackishwater canal; Bs - Beach & seashore vegetation

Bn- Tank bund vegetation; Hg - Homegarden

Relative Abundance: VC - Very Common; € - Common; UC - Uncommon; R - Rare; VR - Very Rare

Status: À Endemic, ’ Nationally Threatened

TES Sai a Be Ie ARS PaO AI ERE TTS SOC OPES NO NSO TOTES ae a a TE |

———————_———_—_———_—————————|

EE ————————_—_—_—_—_—_—_—_———— + —————_—_—_—_.———(|| |
J

rset (e) ©

Je L J t=)

L ©

J 5

L fe

Ô ©

Boge E LINE Fr ©

+—

LR TA reor OL D SE TS TEE

Family Species Commom Name Relative Habitat

Abundance Tn Rv Mr Mn Sm Be Th Bn Rf Pd Hg Bs,

TS eT a Om Ce oi ued
Bufo ferguson LC A A te

Meronyliae | Uperodonsysiona ER AL | A EN
Kaloula taprobanica Common Bull Frog LR onda eet ac ae a

Rani Common PER [veeES ES PNEU EN ENENESESES
Hoplobatrachus crassus Indian Bull Frog INC. neren

A en
Euphlyctis cyanophlyctic Skipper Frog Ve CE ee ones
Euphlyctis hexadactyla Six-toed Green Frog Ne ne ee ee

Microhylidae Rmanella variegata White-bellied Pugsnout Frog iC ae eee ee
Rhacophoridae_ | Polypedates maculatus Chunam Tree-Frog fe cree ata

SUMMARY

Total number of species

No. of families represented

Endemic species

Nationaly threatened species

34



Annex 04

Checklist of reptiles recorded from Anawilundawa wetland

sanctuary

Habitat:

Tn- Cascading tank; Rv - Canal & Stream; Mr - Marsh including seaonally flooded grassland & reed bed

Pd- Paddy land; Th - Fringing vegetation mossaic of tanks (Wew thaawulla); Rf - Riparian forest

Mn- Mangrove; Sm - Saltmarsh & martitie grassland; Bc - Brackishwater canal; Bs - Beach & seashore vegetation

Bn - Tank bund vegetation; Hg - Homegarden

Relative Abundance: VC - Very Common; C - Common; UC - Uncommon; R - Rare; VR - Very Rare

Status: © Endemic, ’ Nationally Threatened
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fe
=
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a
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FSSTF st vO ODOCOTDlD(DVhOOO eee TTTOOD

———e——<————————————o—o ee een_—_—__—[wawawjaw«_awqsw—wwoo—ss SS eeeT

SSS SS SS a a |

eae ne eeeeesss sss

Family Species Commom Name Relative Habitat

Abundance in vei Mn Sm Be Th Bn Rt Rd be Bs

Trionychidae Lissemys punctata’ Flapshell Turtle UC Ke x X Re

Bataguridae — | Melanockelysrnga’ | Parers Black Te 0 file filililili] |
[Testudinidae | Geochelone elegans? |StarTortse [Re | x] [x] fi | | [+

(th Crocodilidae | Crocodiusporosus"” | MarhCrocodyle SR xP 1 1 | (el df
i
re | Varanus Bengatensis [Land Monitor [VC x x] pep xf xf fe Pee

ia Se ee re eee eee ee coe

Ie [Gekkonidae | Henidacrusenats | Common House Gecko [Ve | | il [six alalxlxl:

i: |__| Henidaciylus brook, |Spotted House Gecko A CN ES EN tetM ES ES EU ESSENCE

a SS ay ee ee EU de le a
L A à en |Katya ecko Uo fs foe eat
: [Seincidae | Mahwyacarinata [Commons fe |_|] falalalaix xx:

oe oem [oran sen UC | || (ex | [xd

D (eee |CommoniLanka Skink Re | x | DL fx | (A |
àPS ee ee a en. |2LL LE M EL D EE EERo i ne er Nos Eon

SRE[Boidae 2 LE LD | |}REEECoubride | Ahaenillanasuta | GreenVine Snake [0 | | | Let | Iles.
2 LL LC EC AR x ES EN EU ee ep [|
MaenCh jC inet eee ee
ee Peet tt

VC eae eel TPS

UieeeeaeP| coon alin PT Comino WoMnSiake sas ages a lel eee |
eer ee CE oe
| Oligadon tacniotur | Vargated AC ES ES CRETE ESeS | amen | Te Common tate Ol«pr[| Kenoehrophispiseator | Checkered Keelback |VC___[x|x|x}x[x]x}[x[*]x[x][Elapidae | Bungarus caerateus_ | The Common indanKrat [RL À | | |. | | | | |»
[eonUCT Le si. lnUC x Tx x Ix

SUMMARY
Total number of species 34

No. of families represented 13

Endemic species 3

Nationaly threatened species 6
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Annex 05

Checklist of birds recorded from Anawilundawa wetland

sanctuary

Habitat:

Tn - Cascading tank and assoiated waterways (Freshater); Bc - Brackishwater canal;

Mr - Marsh including seaonally flooded grassland & reed bed; Pd - Paddy land; Hg - Homegarden;

Th-Sg - Fringing vegetation mossaic of tanks (Wew thaawulla) - Scrub and grass dominant;

Th-Fr - Fringing vegetation mossaic of tanks (Wew thaawulla) - Forest dominant; Rf - Riparian forest

Mn - Mangrove; Sm - Saltmarsh & martitie grassland; Bs - Beach & seashore vegetation

Relative Abundance: VC - Very Common; C - Common; UC - Uncommon; R - Rare; VR - Very Rare

Status: “ Endemic, ’ Nationally Threatened, "” Winter Visitor, Ÿ Vagrant

fi tees PT|
#

Madavitat

rodicipedidae LACNYDAPIUS TUJICOUS Lite Orede L

reiecanidae Felecanus Palilppensis opot-biled FEIICAN
VK

rhaiacrocoracidae Fhalacrocorax carbo Great Cormorant K

= ‘YT 1" ot lal v v La Y À |

| Phalacrocorax JUSCICOLUS Indian Cormorant (Indian shag) U

= Vial Fy vi y y Y X »« X

FAAACTOCOFAX NSer Lithe Cormorant VU

es ec cc ee Se en ce ge a ce= F 3 y x

Anhingidae Anhinga melanogaster Oriental Darter CU

Ardeldae Ardea cinerea Grey neron U

- Pa y y Y x X

Arded purpurea rurple meron L
.

ec a ee a = mn a ne el lal y. y y y x xX
Casmerodaius (ious UTEAL L£TEL

U

ee coer el es ae nn ae a nel fal 5 X x X X X X

Mesophoyx intermedia intermediate Egret
E

.

cr en ct acl cel len UP = < * Y y x x X

Egretta garzetta Lite Egret
VC

À

= fa i + = = | x =

BUDUICUS 1DIS Cattle Egret &
X

ares(eee 7

AE

= rr = = & ee 5 - =

Ardeola grayit Indian Fond HETON VAG
À

Dee
butorides Striarus Striated Heron (Lille Green meron) K

oo cr mc a EE VD

Nycticorax nycticorax DIACK-CTOWNEG NIN Meron VIN

IXODIYCAUS SINeNsis YELOW DILLETN K X

D: ai ND: \ Vp

[xobrychus clnnamomeus
)

Cinnamon BILEFN (UNesuiut bitter) VIX

nes pMDI CLUS. CUNRGIN OU EUS >. à NEa ul= > cames |
AE

ie |
[xobrychus flavicoulis black Dittern K

X

1:Q |
R y

Ciconiidae Mycteria leucocephala Painted Stork R
x

=
TEA la y X x X X

Anastomus oscitans
,

Asian Upendur \S X

[zest HA NANIONUS OSCUQIDS crs re os em dl |NA = =

Ciconia episcopus Woolly-necked Stork R
X

Threskiornithidae | Threskiornis melanocephalus | Black-headed Ibis (White Ibis) C
X

Ay VD

Plegadis fatcinellus Glossy Ibis VK

D (a atl OO v

Platalea leucorotia Eurasian spoondul C
X

EST EI Nn 1 |

(WMISUINÉ 1Cal) VU
À

= = = zi

Nettapus COrOMANAELANUS Colton rygmy Use L
X

n° “1 Ul y

Anas acuta’ Northern Pintail VC
X

vial v

Anas querquedula Garganey VU s

eat = z

Anas clypeata”” Northern Shoveller R x

NS
lu } j \/D

JUZZaru YR |

Accipitridae Pernis ptilorhynchus Oriental Honey-buzzard VR |

x

Elanus caeruleus Black-winged Kite R
X

SPAS a Y X X X X X X X X
X

EEel | | |Haliastur indus Brahminy Kite C
X

eee Gach ree AMUSE INS cette ea a ee ls eos | | | |aaa = APE ales ’

Haliaeetus leucogaster White-bellied Fish Eagle C
AL OK

à | TAN ER en A D F x

F

I

I

|

1

f

i

I

I

{

Ichthyophaga ichthyaetus

ile mine di ie
Family Species Common Name Relative ar Mb ee ue

Abundance Tn Be Mr Mn Sm Th-frThsg Rf Pd Hg Bs

be nes ake A ee ee
Ne US |S A an ut
Tr TCmemesNN NN ieans rot She) |_|CTE pe)

sn ne De Contes one
Tor ao LC nc enr
oe D cee a ee a

ne mt na |
cc aC ano MM
i a eeriees|. ae

iiidt = | Coreen! aera Ceaà ne

i Ce ue ole) | Rare
aT ne re ea |e
icwena Cel | | aegD | SO ee | |
ns CDN en D. PM Dur
ci Cor oem | ee

Ca ree een een el ae
itmmie ra aeiia ree ae] ea
ooee |i es ci en, Sma | ae

ne cr cmp ca oe mt
Anatidae Dendrocygna javanica Lesser Whistling Duck ere DL(Whistling Teal) VC x

| en een encom et ele ee aie
Pa Se Le ce em
Fesere eeNc com | nn, |
Pascal eleen|
EP| rena ower | VR [2 a
aaee | eeeemma Tr meeee| SE ee
aan ce ome ae lt Ol | pepe)

Ichthyophaga ichthyaetus Grey-headed Fish Eagle ee ok eee eeIchthyophaga ichthyaetus | Grey-headed Fish Eagle R X
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Family Species Common Name Relative Habitat

Abundance Tn Be Mr Mn Sm Th-frTh-se Rf

CENE CS TCT dT CL SL sdRS A LE EE ES ESReCo HD otsape joue ee io) | À sx
ET EL AWRC PP
2A| | | | EENCA A RE EE EEAA A ALEST (| P| (ppian Le ey ety pe reeELLESSR SCS YCie (Pompe = Rubyvale [We | | | | | | | |
[Anummiphocicins [ie brase ame EE [a [apa(Chic Sian ee à ed |
ACN EE A A ACap pophe— | PupeSvanpFin Pune) [VCs] ||| | | [3
Ca [om oi Bark Coo) [ue [ir] | | | | |.
CEEE | | A EE EERate | Rosraulabenghlenss — | Gruerranersnpe [VR | | | | | | |.
Rearioidae | Himaqps maps | BackwingedSit Ce ii] fil) |.
LLA D [| | | |Charade | Voeiwindews——____-[RedvatledLapving[ie frfifi) [xpvlanCL «dP PP xp[eich ee a ee  |EL NE| | P|
D{| | |Charadrius mongolus"" Mongolian Plover

eee her
CE+R fal ||| | |ECEE|RC|_| Pep P|LE SR}ringers”EE|tinge” [Washer «dC Cd xp] | | EE EEPCEE | x} | |MT LC EH EH| P| | |
RE D ee: (esul | | |.
Cia pacs [Commnsmdpe [Li]| [1] | |SCPE A AEPee ee |
LLSid RCT (CYAEEA A | P| ||ELA EE ea] |Coins taens [eviter| | | | | | |ALEA EC EN ENLinn 25 ee | |

CC EENE ES EE
[Tem ben" JOragteserGr [if | | | [ala]Co ponpadre a | | | | | [x |x.LLCEEH A NE ER EECueudae | Canrorcorommas™” | CheamevingdCukoo [we | | | | | | | |[Oxiophs coins [Faro PedCesedCukoy [Re | | | | | | | |
Fa iepans Linda fe | | | | | ||.[Cuononismerting [rame fe | | | | | | |.amsn [asian| | Li) [irisares dans | Buena | Pa peCrash |Grer Coual(Commontued) Le Li] | [xf fifilxStrigidae Otus sunia Oriental Scops Owl (Little Scops Owl) VR

L
1 L 1 U 1 1 LU U 1 1 1
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1
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Family Species Common Name Relative Habitat

Abundance Tn Bc Mr Mn Sm Th-+frTh-sg Rf Pd Hg Bs

Otus bakkamoena Collared Scops Owl

(Indian Scops Owl) VR

nee em ae Rares ou |
RO menuRo Ove Rnee
(ocr ECDT hp

Caprimulgidae Caprimulgus atripennis Jerdon’s Nightjarene ee ee ee SSE ae
CN| | | | 1 la} | | | |TE| | | TdPE ELmm eens

Hemiprocnidae Grey-rumped Treeswift EVR Ne Res ee ee
ime ee cc eee em

ina CT ee an os aa ese eesMen pe ee | he

acorn fete RER
Meroe [Honor Fe Sea eeeun er =

a 1 Pom rite el | ee al
OO mnae one
a oo a EE
CailEnce Es

Megalaima rubricapilla Crimson-fronted Barbetee ee | ome era |
Megalaima haemacephala Coppersmith Barbet

(Crimson-breasted Barbet) far eee ee
Picidae Picoides moluccensis Brown-capped Woodpecker

(Pygmy Woodpecker) VR Lena
Dinopium benghalense Black-rumped Flameback

(Red-backed Woodpecker) C mal UN
Ge Deea À x

Fi =|Panealee àeee
emmet enPSnl = ae EEETSNS EN[x [x [x [x [x [x [of [a E

D ee ed|eil aged OMS | IU el eel EE |
reer <=, | al ine PO ele | NE

Gaiam (omar Je do ad eee ea ||
a egUR ee Pe

|
Pericrocotus cinnamomeus ES Mie ie Mine [VR À À | | x | | |aeee eejennie | Peto age en mer eu

frame [ponda ee ion |Cseree D a un
Chloropsis cochinchinensis Jerdon’s Leafbird dede) || (Jerdon’s Chloropsis) C Klee eX

ee= ae (Gold-fronted Chloropsis) X

Piers ee à

ee ee(Southern Magpie Robin) UC X x X

cr em eo ue |
Saxicoloides fulicata Black-backed Robin cae= (Ceylon Black Robin) ee À

Timaliidae Dumetia hyperythra Tawny-bellied Babbler oe ea(White-throated Babbler) VR
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Family Species Common Name Relative Habitat

Abundance Tn Be Mr Mn Sm Th-frTh-sg Rf Pd Hg Bs

Turdoides affinis Yellow-billed Babbler

(Common Babbler) (€: ce See ol

ES LEA | tay EE 1]. 1LLLR D EE D EE EN
Cisticola juncidis Zitting Cisticola

eee) CC CRE esc one
PinaceaeVR | TP EEa ee ee

Prinia subflava Plain Prinia=ee eaeCPee EN
Phylloscopus nitidus"" Bright-green Warbler

Seenlec os) Sishaee eRe ae
AL LL CR ||. |] |e} |_|RE | Tepiton parr LL [Cx] SE RES EN EU [a]A EL OL A EE EE

Dicaeidae Dicaeum erythrorhynchos Pale-billed Flowerpeckerae oi aie | ee ee Ae A
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SUMMARY
Total number of species 168
No. of families represented 56
Endemic species 2

Nationaly threatened species 8

No of wintor visitors 37]



Annex 06

Checklist of mammals recorded from Anawilundawa wetland

sanctuary

Habitat:

Tn- Cascading tank; Rv - Canal & Stream; Mr - Marsh including seaonally flooded grassland & reed bed

Pd- Paddy land; Th - Fringing vegetation mossaic of tanks (Wew thaawulla); Rf - Riparian forest

Mn- Mangrove; Sm - Saltmarsh & maritime grassland; Be - Brackishwater canal; Bs - Beach & seashore vegetation

Bn- Tank bund vegetation; Hg - Homegarden

Relative Abundance: VC - Very Common; C - Common; UC - Uncommon; R - Rare; VR - Very Rare

Status: © Endemic, ’ Nationally Threatened
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Family Species Commom Name Relative Habitat
Abundance Tn Mn Th Bn Rf Pd Hg
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Hipposideridae | Hipposideros speoris Schneider’s Leaf-nosed Bat UCL oe eee ee x

Peropodiae FicBa spaces romeoy eee
Pteropus giganteus Common Flying Fox eee eS eee x
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SUMMARY

Total number of species 21

No. of families represented 15

Endemic species 1

Nationaly threatened species 4
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Hie

Checklist of butterflies recorded from Anawilundawa wetland

Habitat:

Mr - Marsh including seaonally flooded grassland & reed bed; Pd - Paddy land; Bn - Tank bund vegetation;

Th-sg - Fringing vegetation mossaic of tanks (Wew thaawulla) - Scrub and grass dominant; Hg - Homegarden;

Their

Annex 07

sanctuary

Mangrove; Sm - Saltmarsh & maritime grassland; Bs - Beach & seashore vegetation
Fringing vegetation mossaic of tanks (Wew thaawulla) - Forest dominant; Rf - Riparian forest

Relative Abundance: VC - Very Common; C - Common; UC - Uncommon; R - Rare; VR - Very Rare

Status: © Endemic, ’ Nationally Threatened, ?? Data deficient
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SUMMARY
Total number of species
No. of families represented
Endemic species
Nationaly threatened species
Data deficient in national threateed list
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Annex 08

Checklist of dragonflies & damselflies recorded from
Anawilundawa wetland sanctuary

Habitat:

Tn- Cascading tank; Rv - Canal & Stream; Mr - Marsh including seaonally flooded grassland & reed bed

Pd-  Paddy land; Th - Fringing vegetation mossaic of tanks (Wew thaawulla); Rf - Riparian forest

Mn- Mangrove; Sm - Saltmarsh & maritime grassland; Bc - Brackishwater canal; Bs - Beach & seashore vegetation

Bn- Tank bund vegetation; Hg - Homegarden

Relative Abundance: VC - Very Common; C - Common; UC - Uncommon; R - Rare; VR - Very Rare

Status: ” Endemic, ’ Nationally Threatened
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SUMMARY

Total number of species 13

No. of families represented 4

Endemic species 0

Nationaly threatened species 0
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Annex 09
Checklist of some aquatic molluscs recorded from Anawilundawa

wetland sanctuary

Status: “ Endemic, ? Nationally Threatened
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Family Species

Veneridae Meretrix casta

Corbiculidae Geloina coaxans

Ampullariidae Pila globosa

Lymnaeidae Lymnaea luteola

Potamididae Cerithidea cingulata

Planorbidae Gyraulus convexiusculus

SUMMARY

Total number of species 6

No. of families represented 6

Endemic species 0
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