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1. INTRODUCTION 

The Chilaw lagoon, which is technically an estuary (and will be referred to as the Chilaw estuary 

in this report), is located about 80 km north of Colombo, on Sri Lanka’s west coast in the 

Puttalam district of the North Western Province. It is about 29.5 km in length and 02 km wide at 

its broadest end, with a surface area of approximately 1,800 ha and a depth range of 0.9-3.0 m 

(CEA, 1994). The depth varies in time due to both tidal movement and heavy rainfall in the 

catchment area. The greatest depth recorded at high water level (after heavy rains) was 3.9 m 

(Jayawickrema and Sideek,1986). Tidal influences are small; extensive mud flats are exposed at 

low water level. 

   

There are two fresh water inlets into the estuary. The main fresh water influx into the lagoon is 

from the Karambalan oya (the most western section of which is named Lunu Oya), which flows 

through areas that are predominantly covered by coconut plantations, village gardens and paddy 

fields. The other, the Deduru Oya has an open connection with the estuary but discharges into the 

ocean and, due to the prevailing northerly sea current, the inflow into the estuary is assumed to 

be small (CEA, 1994).  The Chilaw estuary opens out to the sea at two locations – at Chilaw and 

Thoduwawa. The main outlet is situated north of Chilaw (where the Deduru Oya empties into the 

sea), partially blocked by sand bars during the dry season (January – March and June – August). 

The other outlet at Thoduwawa is totally blocked by a sand bar during most of the year.   

    

The Chilaw estuary is fringed by brackish water marshes and thin strands of mangrove forests, 

but to a large extent these have been converted into shrimp farms in recent years. None of these 

farms appear in topography maps and aerial photographs of the Survey Department. However, 

Fig.1, which shows the location of shrimp farms, was taken during an aerial survey conducted 

during mid-1994 by the Wetland Conservation Project implemented by the Central 

Environmental Authority and Euroconsult.  

 

Sand dunes are conspicuous on the coastline separating the estuary from the sea.  

 
The main body of the Chilaw estuary, studied under the Wetland Conservation Project, falls 

within the Chilaw Divisional Secretary’s Division (DSD). The Chilaw DSD covered an area of 

178 km
2
. This DSD was bounded on the north by the Deduru Oya, in the east by the road 

separating Puttalam and Kurunegala districts, in the south roughly by the Lunu Oya and 

Kadupitiya Oya and in the west by the coast line (CEA, 1994). The Chilaw DSD enclosed two 

Urban Council (UC) areas: the Chilaw UC and the Madampe UC, both lying continuously with 

the Chilaw estuary. These UCs are responsible form matters such as residential and commercial 

establishments and public utilities. Consequently, the UCs has a direct impact on the control over 

urban sprawl that may affect the wetland. However, legalization of land ownership and land use 

is the responsibility of the DSDs.      

 

At the northern end, the estuary extends further northwards beyond its opening into the sea at 

Chilaw, coming under the Arachchikattuwa DSD.  In addition, in the early 1990’s, the former 

Chilaw DSD was broken up to accommodate two more DSDs – the Madampe DSD and the 

Mahawewa DSD, both to the south of the Chilaw DSD.    
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2. SOCIO-ECONOMIC PROFILE  

The population within Chilaw DSD during the 1981 census was 93,416, of which 69,338 (74%) 

was rural population and 23,848 (26 %) was urban population (Anon, 1990).  The population 

density within the DSD has increased from 350 persons / km
2
 in 1971 to 444 persons / km

2
 in 

1981, an increase of almost 27% in 10 years. 

 

The total population in the four Divisional Secretary Divisions bordering the Chilaw estuary was 

209,257 in 2009 (Table 1). The population density ranged from 277 to 725 persons /km
2
, with an 

overall mean of 506 persons /km
2
.   

 

Table 1. Population distribution in DS divisions bordering Chilaw estuary, 2009  

DS Division Total population Population density 

(no. / km
2
)  

Arachchikattuwa 43,635 277 

Chilaw 63,188 694 

Madampe 49,029 539 

Mahawewa 53,405 725 

Total 209,257 506 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

Sector-wise employment of persons in the Chilaw DS division during early 1980s is given in 

Table 2. Nearly 16% have been engaged in fishing activities.    

 

Table 2. Employment status in Chilaw DS Division in 1981  

 

Employment Number Percentage 

Agriculture 3,113 22.7 

Fisheries 2,182 15.8 

Trade 1,119 8.2 

Government & Corporations 1,646 12.0 

Industrial 669 4.9 

Others 4,989 36.4 

Total 13,718  
  (Source: Anon, 1991) 

The total workforce in the four Divisional Secretary Divisions bordering the Chilaw estuary 

during 2009 has been estimated at 115,233; with 78,287 (68%) employed and 36,939 (32%) un-

employed (Table 3). 

 

The data/information available on sector-wise employment in the four DS divisions bordering 

the Chilaw estuary for more recent years is more detailed, as shown in Table 4. A large 

percentage (29%) is self-employed while 27% are employed in the private sector. The labour 

force constitutes nearly 17% of the work force. 
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Table 3. Status of employment in DS divisions surrounding the Chilaw estuary, 2009 

DS Division Total work force No. employed No. un-employed 

Arachchikattuwa 24,482 15,259 9,223 

Chilaw 35,744 23,502 12,242 

Madampe 26,349 18,936 7,731 

Mahawewa 28,658 20,590 7,743 

Total 115,233 78,287 36,939 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

 

Table 4. Sector-wise employment in DS divisions surrounding the Chilaw estuary, 2009 

Employment Arachchikattuwa Chilaw Madampe Mahawewa Total 

State sector 1,343 2,039 2,712 1,569 7,663 

Private sector 4,460 6,743 4,499 6,078 21,780 

Self employment      

        Agriculture 3,544 3,002 1,001 899 8,446 

        Others 2,178 5,054 2,691 4,795 14,718 

Foreign employment 1,229 2,648 1,520 3,496 8,893 

Labour (plantations, mines, etc. 2,160 4,516 3,724 2,843 13,243 

Others 345 2,006 1,560 1,347 3,698 

Total 15,259 26,008 17,707 21,027 80,001 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

Nature of employment of the work force in the four Divisional Secretary’s Divisions bordering 

the Chilaw estuary during 2009 is summarized in Table 5.  

 

Table 5. Employment characteristics of the work force in DS divisions surrounding the 

Chilaw estuary, 2009 

Type of employment DS Division Total 

Arachchikattuwa Chilaw Madampe Mahawewa 

State executive 44 122 82 111 359 

Teaching 238 421 489 390 1,538 

Clerical 235 397 377 427 1,436 

Mechanic 275 363 396 368 1,402 

Security forces 377 362 442 916 2097 

Foreign employment 1,290 2,497 1,708 3,344 8,839 

Private sector 3,607 4,285 4,611 5,280 17,783 

Self employed 2,998 6,177 2,134 5,305 16,614 

Labour 2,593 3,921 5,468 2,829 14,811 

Agriculture 2,814 2,598 1,022 853 7,287 

Others 788 2,359 1,560 875 5,582 

Total 15,259 23,502 18,289 20,698 77,748 
 (Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

A socio-economic breakdown of the fishing communities in Chilaw fisheries district is given in 

Table 6. These data have been collected during a survey conducted by MFARD in 1989 in 

which 20% of the fishing population (2,199 households) was interviewed. The Chilaw estuary is 

surrounded by 31 villages and the majority of the community is Sinhala. The small population of 
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Tamils is mainly engaged in fishing. The majority of the fishermen are engaged in sea fishing, 

with only 67 persons in the sampled households engaged in estuarine fishing.   

 

Table 6. Socio-economic profile of fishing communities in Chilaw DS Division in 1989  

 

 Number Percentage 

Fishing households by ethnic group 

Sinhalese 

Tamil 

Muslim 

1,252 

38 

0 

97 

3 

0 

Household number by activity 

Deep sea fishing 

Offshore fishing 

Estuarine (Lagoon) fishing 

Others 

168 

1,018 

67 

289 

11 

66 

4 

19 
  (Source: Anon, 1991) 

Basic data/information on marine fisheries in the four DS divisions bordering the Chilaw estuary 

during 2009 is given in Table 7. A total of 4,508 fisher families reside along the 24 km length 

coast line. In addition to the 39 exclusive beach seine operating sites, there are 28 other landing 

centres (anchorages, beach landing sites) along the coast. The marine fishers belong to 21 fisher 

associations active in the area. 

 

Table7. Basic data/information on marine fisheries in Arachchikattuwa, Chilaw, Madampe 

and Mahawewa DS divisions, 2009 

 

DS division Length of 

coastline 

(km) 

No. of 

fisher 

families 

No. of 

fishery 

harbours, 

anchorages 

& landing 

sites 

Beach 

seine 

sites 

No. of 

fishing 

crafts 

No. of fisher 

associations 

Arachchikattuwa 09 907 04 18 479 07 

Chilaw 13 2,847 24 20 1,245 10 

Madampe - 04 - - 08 01 

Mahawewa 02 750 - 01 34 03 

Total 24 4,508 28 39 1,766 21 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

A summary of data/information on the status of shrimp farming in the four DS divisions 

bordering the Chilaw estuary are given in Table 8. Nearly 878 ha have been brought under 

shrimp farming by 2009. 
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Table 8. Basic data/information on shrimp farming in Arachchikattuwa, Chilaw, Madampe 

and Mahawewa DS divisions, 2009 

 

 

 

DS division 

Active farms Abandoned farms 

Number Area (ha) No. 

employed 

Annual 

production 

(MT) 

Number Area 

(ha) 

Arachchikattuwa 397 444 3,060 945 25 101.2 

Chilaw 18 48 82 60 115 227.0 

Madampe 04 32 16 30 06 19.0 

Mahawewa 05 02 08  08 04.5 

Total 424 526 3,166 1,035 154 351.7 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

Nearly 94% of the farms and 84% of the farmed area are within Arachchikattuwa DS division. A 

total of 154 farms occupying over 350 ha have been abandoned. Just over 1,000 MT production 

from the active farms has been estimated for 2009. 

    

A summary of data/information on the status of fresh water fisheries in the four DS divisions 

bordering the Chilaw estuary are given in Table 9. A total of 249 fisher families are involved in 

fresh water fisheries in 23 reservoirs. The annual production has been estimated at 61.7 MT. 

 

Table 9. Basic data/information on fresh water fisheries in Arachchikattuwa, Chilaw, 

Madampe and Mahawewa DS divisions, 2009 

 

DS division No. fisher 

families 

No. of 

tanks/reservoirs 

No. of boats Annual 

production 

(kg) 

Arachchikattuwa 143 14 33 60,000 

Chilaw 98 06 - 260 

Madampe 08 02 02 1,500 

Mahawewa - 01 - - 

Total 249 23 35 61,760 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

 

No separate data/information is available in the resources profiles prepared by the four 

Divisional Secretary’s Offices in 2009 in regard to people engaged in estuarine fishing. Although 

only 67 persons were reported to be engaged in estuarine fishing during 1989, data from the 

District Fisheries Office, Mahawewa indicate that this number has increased to 1,329 in 2010 

(Table 10).     

 

The fishing population associated with the Chilaw estuary is distributed across 19 Grama 

Niladhari (Village headman) divisions within the four DS divisions. For fisheries administration, 

these 19 GN divisions are clustered into five Fisheries Inspector (FI) divisions. During 2010, an 

estimated total of 1,089 fisher families with a combined population of 4,747 have been 

dependent on Chilaw estuarine fisheries (Table 10).   
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Table 10. Fishing population associated with Chilaw estuary, 2010. 

 

FI Division No. of GN 

divisions 

No. of Fishing 

families 

Fishing 

population 

No. of fishers 

Arachchikattuwa 05 225 1,130 338 

Chilaw North 04 108 439 145 

Chilaw Town 04 349 1476 369 

Chilaw South 03 247 992 312 

Mahawewa North 03 160 710 165 

Total 19        1,089 4,747 1,329 
 (Source: District Fisheries Office, Mahawewa) 

 

3. WATER RESOURCES MANAGEMENT 

Water resources in and around Chilaw estuary includes the surface and ground waters of the 

estuary, its water budget directly influenced by the variation in rainfall in the catchment area and 

tidal flow. The maximum height of the water column in the estuary is recorded in 

October/November when the rivers flowing into the estuary receive heavy rains during the inter-

monsoonal period. During the dry months, sand bars form at the outlets of the estuary to the sea, 

either partially or completely blocking the inflow of tidal water. This factor together with high 

evaporation rates results in the estuary water becoming highly saline. With the commencement 

of heavy rains, frequent flooding occurs due to the blocking of outflows by sand bars and such 

conditions may persist until the sand gets washed into the sea.   

 

CEA (1994) has reported that there are 42 man-made reservoirs in the Chilaw DSD, having 

water capacities ranging from 24 to 335 acre feet. All these reservoirs or tanks are seasonal and 

dry up completely during the dry period.  

 

Most soils present in the Chilaw estuary associated wetland are littoral deposits (dune sands) and 

river alluvium, both highly porous and permeable. Fernando (1973) has estimated the infiltration 

rates in these soils to be 15% and 20% respectively.  

 

Drainage of brackish water from shrimp farms, a common practice within the wetland, increases 

tha salinity of inland soils and surface waters. As a consequence, salt water intrusion is widely 

recognized as a problem. 

 

Paddy cultivation in the area is mainly done using irrigation water from man-made minor 

reservoirs and rain water. A total of 4636 ha were under paddy cultivation in 1990 (CEA 1994). 

Monsoonal rains play a major role in paddy cultivation. Occasional floods and unpredictable 

periods of drought adversely affect paddy cultivation. Limited sources of irrigated waters and 

increased salinization of soils are factors that have prevent expansion of paddy cultivation.  

Other economic crops in Chilaw DSD are mostly grown in homestead plots and include 

mangoes, papaya, banana and arecanut. These covered a total area of about 270 ha. The total area 

covered by vegetable cultivation, also in homestead plots, was estimated around 171 ha.   
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The total area under paddy cultivation in all four DS divisions bordering the Chilaw estuary was 

5,222 ha in 2009 (Table 11), with 25% of the area cultivated using water under major irrigation, 

56% using water of minor reservoirs and 19% using monsoonal rains.   

 

Table 11. Land use in relation to water resources in the DS divisions bordering the Chilaw 

estuary during 2009 (ha) 

 

DS Division Area cultivated 

under major 

irrigation  

Paddy 

cultivated 

under minor 

irrigation  

Area cultivated 

using rain water  

Area cultivated 

using other 

water sources  

Total area 

under 

cultivation  

Arachchikattuwa 681.2 584.4 552.4  1,818.0 

Chilaw 352.5 437.9 339.5  1,129.9 

Madampe 54.3 190.3 79.3  323.9 

Mahawewa 241.2 1697.1 12.1  1,950.4 

Total 1,329.2 2,909.7 983.3  5,222.2 
  (Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

 

Only a few industries were reported from the estuary associated wetland area in the early 1990s 

(CEA, 1994). Those situated “close- to- water” were associated with coconut (fibre), fisheries 

(shrimp processing), clay (tile manufacture) and sand (mining). The coir fibre industries are 

located both on the bank of the estuary and on the river side. Their effluents are usually 

discharged directly into surface water. Pollution of surface waters is mainly through sewage 

stemming from residential areas and agro-chemical runoff. Excess of pesticides used 

indiscriminately in agriculture practices (especially in paddy and vegetable plots) and fertilizers 

used in coconut plantations are washed down with rain water are potential sources of pollution 

and eutrophication of estuarine waters.  

 

A summary of large-scale industries operating in the four DS divisions bordering the  

Chilaw estuary is given in Table 12. The number of persons employed is given in parenthesis. 

Over 1,600 are employed in about 11 large-scale industries located within the four DS divisions. 

 

Table 12. Large scale industries operating in Arachchikattuwa, Chilaw, Madampe and 

Mahawewa DS divisions, 2009 

 

Type of industry Arachchikattuwa Chilaw Madampe Mahawewa 

Coir products    2 (260) 

Food (fish/shellfish) 1 (425)   2 (150) 

Garments    1 (257) 

Glass sand    1 (20) 

Steel   1 (300)  

Carbon   1 (500)  

Coconut oil / copra  1 (94)   

Tile 1 (400)    
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 
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A summary of small and medium-scale industries operating in the four DS divisions bordering 

the Chilaw estuary is given in Table 13. The number of persons employed is given in 

parenthesis. Coir products and making of tiles/bricks dominate the small and medium sector 

industries in the area.  

 

Table 13. Small and medium-scale industries operating in Arachchikattuwa, Chilaw, 

Madampe and Mahawewa DS divisions, 2009 

 

Type of industry Arachchikattuwa Chilaw Madampe Mahawewa 

Food products 1 (25)   1 (20) 

Coconut oil/copra    1 (05) 

Coir products 10 (204)   1 (20) 

Fish food manufacture    1 (15) 

Twine    1 (15) 

Garments   2 (1,100)  

Tiles 6 (71) 1 (28)   

Bricks  1 (100)   

Lime  1 (102)   

Boat building 1 (18)    

Aluminium products 1 (15)    
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

4. LAND AND RESOURCE UTILIZATION 

A generalized land use pattern in Chilaw DSD, resulting from a resource survey, as presented in 

CEA (1994) is given in Fig. 1. The percentage-wise land use pattern within the Chilaw DSD, 

resulting from a resources survey (Anon, 1990) showed that coconut plantations covered half of 

the land (about 10,000 ha), paddy cultivation 10%, buildings, roads and gravets 23%  while 11% 

was classified as inland reservoirs. It seems that other open water bodies such as the estuary and 

rivers have not been taken into account in this land use pattern.  Large forested areas, typical of 

other areas in Puttalam district, are conspicuously absent. Only one area of 390 ha has been 

reforested for exploitation of timber on the eastern limit of the catchment area.  

   

Common resources use of Chilaw estuary and the immediate environ in late 1990s are shown in 

Fig. 2.  

 

About 50% of the utilizable land (close to 1,000 ha) was under coconut plantations - in 

homestead plots as well as in large plantations. A number of industries associated with different 

parts of the coconut tree are found in the area. These include industries associated with coconut 

kernel (e.g. copra, coconut oil), coconut husk (e.g. coir, brooms, and mattresses), coconut shell 

(e.g. activated carbon, coal, and ornaments), coconut flower (jiggery, vinegar, arrack) and 

coconut trunk (timber, furniture). Most of these coconut associated industries produce solid and 

liquid waste and by-products which indirectly impact on the wetland through physical and 

chemical changes in water quality. 
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Land use in the four DS divisions bordering the Chilaw estuary during 2009 is summarized in 

Table 14. Over 55% of the land is used for coconut cultivation and 12% for paddy cultivation. 

Preserved forest and state land together make up nearly 25% of the land.   

 

Table 14. Land use in Arachchikattuwa, Chilaw, Madampe and Mahawewa DS divisions, 

2009 (ha) 

   
 Arachchikattuwa Chilaw Madampe Mahawewa Total % 

Coconut cultivation 6,747.0 4,281.0 6,314.9 3,157.8 20,500.7 55.8 

Other perennial crops 21.8 931.0 110.5 102.0 1,165.3 3.1 

Paddy cultivation 1,818.0 720.0 859.9 1,071.2 4,469.1 12.1 

Homestead gardens 398.0 136.0 280.1 23.5 837.6 2.3 

Preserved forest 2,532.0 - 346.6 756.1 3,634.7 9.9 

Cultivated forest 82.0 - - 153.4 235.4 0.6 

State land 3,913.7 703.2 848.7 - 5,465.6 14.8 

Other - 75.0 349.3 - 424.3 1.1 

Total 15,512.5 6,846.2 9,110.0 5,264.0 36,732.7  
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

 

A total of over 1,400 ha are utilized in cultivation of other economic crops; mainly cashew, 

banana and fruits (Table 15) 

 

Table 15. Areas under “other economic crops’ (ha) in Arachchikattuwa, Chilaw, Madampe 

and Mahawewa DS divisions, 2009. 

 
Type of economic 

crop 

DS Division Total 

Arachchikattuwa Chilaw Madampe Mahawewa 

Cashew 84.6 57.7 110.5 152.0 404.8 

Banana 124.2 125.7 97.0 105.0 451.9 

Other fruits 121.3 132.4 58.8 39.7 352.2 

Vegetables 32.6 64.1 53.6 5.3 155.6 

Cereals 8.4 1.3 - 5.7 15.4 

Minor export crops - 25.3 1.0 1.6 27.9 

Total 371.1 406.5 320.9 309.3 1,407.8 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

 

 

 

 

 

 



 
 

17 
 

5. FISHERIES IN CHILAW ESTUARY 

The Chilaw estuary supports an important subsistence fishery. Jayawickrema (1992) has 

estimated the productivity of the Chilaw estuary at 83.5 kg / ha / yr, which is higher than that of 

either the Negombo estuary or the Puttalam estuary.  CEA (1994) has estimated that the Chilaw 

estuary and the associated wetland support a commercial marine and estuarine fishery and 

income generating prospects for up to 2,000 families.   

5.1 FISH RESOURCES 

In general, bulk of the brackish water fish population is maintained by continuous migration 

from the sea and fresh waters. In the brackish waters of Sri Lanka, Pillai (1965) has recorded a 

total of 142 species of which112 were considered edible (100 species of finfish, 07 species of 

shrimp, 04 species of Molluscs and 01 species of crab.  Among the edible varieties were 65 

percent migrants from the sea, 30 percent strictly brackish water species and 5 percent migrant 

from fresh waters.  

Very few studies have documented information on commercially important fish and shellfish 

resources in the Chilaw estuary.  In a study conducted during 1985-86, Jayawickerema (1992) 

observed that Silver bellies – Secutor insidiator, Leiognathus fasciatus and L. splendens; Mugil 

sp.; Arius sp.; Labeo porcellus lankae; Acanthophagus berda; Carangids - Atule mate and             

Carangoides praeustus; the Giant Perch - Lates calcarifer; the Silver whiting - Sillago sihama ; 

the Pearl spot - Etroplus suratensis and the Five spot herring - Macrura keeli were the major  

contributors  to the  Chilaw estuary fish catch. 

 

The 28 finfish species reported from Chilaw estuary in CEA (1994) included benthic feeders 

such as Glossogobius giuris, column feeders (Leognathus splendens) and surface feeders 

(Hyporhampus unifasciatus).  The Tilapia (Oreochromis mossambicus), an introduced species, 

also appeared commonly in fish catches (Table 16).  About 15 species of finfish, 04 species of 

shrimp and the estuarine mud crab were considered to be commercially important.  

  

Table 16. Species of finfish reported from Chilaw estuary  

Family Species name Common English name Local name 

Anguillidae Anguilla bicolor Level-finned eel Kalu andha 

Bagridae Mystus gulio Long-whiskered catfish Anguluwa 

Carangidae Acute mate Yellow-tailed scad Kaha parawa 

Centropomidae Ambassis commersoni Common glassfish Katilla 

Chanidae Chanos chanos Milkfish Vekkaya 

Cichlidae Oreochromis mossambicus Tilapia Tilapia 

 Etroplus suratensis Pearl spot Koraliya 

Clupeidae Macrura keeli Five spot herring Seriya 

 Opisthopterus tardorre  Tardorre Thottawa 

Cyprinidae Labeo porcellus Orange-fin Labeo Hiri kanaya 

Elopidae Elopus machinata Giant herring Mannawa 

Gobiidae Glossogobius giuris Bar-eyed Goby Weligowwa 

Hemiramphidae Hyporamphus unifasciatus Silver-lined halfbeak Moralla 
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Family Species name Common English name Local name 

Latidae Lates calcarifer Giant Perch Modha 

Leiognathidae Leognathus splendens Splendid ponyfish Katu karalla 

Lutijanidae Lutjanus fulvitiflamma One spot Golden snapper Ranna 

Megalopidae Megalops cyprinoides Tarpon Heya 

Monodactylidae Monodactylus argenteus Mono Kapuwa 

Mugilidae Mugil dussumieri Dussumier’s mullet Godeya 

 Liza tade Green-back mullet  

Periopthalmidae Periopthalmus koelreuteri Mud skipper Diya huna 

Serranidae Epinephalus tauvina Greasy reef cod Gal kossa 

Siganidae Siganus oramin White-spotted spinefoot Orawa 

Sillagenidae Sillago sihama Silver whiting Kalanda 

Sparidae Anathopargus berda  Black bream Theraliya 

Tachysuridae Tachysurus subrostratus Short-nosed catfish Uru anguluwa 

Tetradontidae Arothon stellatus Starry blowfish Piyathiya 

Theraponida Therapon jarbua Crescent Perch Gonga 
(Source: CEA, 1994) 

 

According to Jayawickerema (1992), the shrimp catches in Chilaw estuary was dominated by 

Penaeus indicus, followed by P. monodon, P. semisulcatus and Metapenaeus dobsoni.  

Commercial crustaceans recorded by CEA (1994) are given in Table 17. Both Jayawickerema 

(1992) and CEA (1994) have reported on the presence of the Giant freshwater prawn, 

Macrobrachium rosenbergii and the mud crab,  Scylla serrata in the estuarine catches.  

 

Table 17. Commercial crustaceans recorded by CEA (1994) from Chilaw estuary 

Scientific name Common English name Common Sinhala name 

Penaeus indicus White shrimp Kiri issa 

Penaeus merguensis Banana shrimp Kiri issa 

Penaeus semisulcatus Green Tiger shrimp Kurutu issa 

Penaeus monodon Brown Tiger shrimp Karawandu issa 

Metapenaeus dobsoni Kadal shrimp  

Metapenaeus ensis Greasyback shrimp  

Metapenaeus elegans Fine shrimp  

Macrobrachium rosenbergii Giant fresh water prawn Bandi issa 

Scylla serrata Estuarine mud crab  

Portunua pelagicus Blue swimming crab  

Thalassina anomala Mud lobster  

Caridina simoni shrimp  
(Source: CEA, 1994) 
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5.2 FISHING FLEET 

Available data on the fishing fleet in Chilaw lagoon is given in Table 18. While the fishing fleet 

was composed of traditional, non-motorized outrigger canoes (oru) and log rafts (teppams), there 

is no clear trend over the years and the reliability of data is doubtful. The current fleet is 

estimated at 578, composed of 04% outrigger canoes and 96% log rafts. 

 

Fishing fleet distribution by Fishery Inspector divisions during 2010 is given in Table 19.  

Table 18. Fishing fleet development in Chilaw estuary 

 1981 1984 1989 1997 2010 

- Outrigger canoe (Oru)  12  105 26 

- Log raft (Teppam)  187 40 681 233 552 

Total 187 52 681 338 578 
(Source: SDC, 1998- For 1981-1997 data/ District Fisheries Office, Mahawewa for 2010 data) 

 

Table 19. Fishing fleet distribution in Chilaw estuary by FI divisions, 2010 

FI area Outrigger canoe 

(Oru) 

Log raft 

(Teppam) 

Total 

Arachchikattuwa 26 118 144 

Chilaw North  96 96 

Chilaw Town  79 79 

Chilaw South  185 185 

Mahawewa North  74 74 

Total 26 552 578 
(Source: District Fisheries Office, Mahawewa) 

5.3 FISHING GEAR AND METHODS 

The diverse types of fishing gear and methods used in Chilaw estuarine fisheries, as reported in 

literature, are summarized in Table 20.  

 

Table 20. Fishing gear and methods used in Chilaw estuarine fisheries 

Jayawickereme, 

1992 

CEA, 1994 SDC, 1998 District Fisheries 

Office, 2010 

Drift net (Gillnet) Drift net (Gillnet) Drift net (Gillnet) Drift net (Gillnet) 

Seriya del Seriya del   

Cast net Cast net Cast net Cast net 

Vachchal net Vachchal net   

Brush pile Brush pile  Brush pile 

Crab traps Crab traps Crab traps  

Stake net Stake net Stake net Stake net 
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Jayawickereme, 

1992 

CEA, 1994 SDC, 1998 District Fisheries 

Office, 2010 

(Kattudel) (Kattudel) (Kattudel) (Kattudel) 

  Trammel net Trammel net 

  Fyke net fishery  

(Haras dela) 

Fyke net fishery  

(Haras dela 

  Bottom-set gillnet for crab  

 

Both Jayawickreem (1992) and CEA (1994) have reported the common fishing gears used in the 

Chilaw estuary as seriyadel (a type of gillnet), cast net, drift net, vachchal (surrounding) nets, 

brush piles, crab traps and stake nets. Three additional fishing methods – the trammel net, Fyke 

net (Haras dela) and bottom-set gillnet for crab are reported in SDC (1998).  

 

Major fisheries conducted in different seasons and by different crafts in Chilaw estuary during 

late 1990s, as reported in SDC (1998) are given in Table 21.  

 

Table 21. Major fisheries conducted in Chilaw estuary in different seasons (percentage 

distribution of fishing effort) 

 

Fishery May – Oct. Nov. - April All year 

Non-motorized outrigger canoe (Oru) 

Cast net fishery 

Trammel net fishery 

Lift net fishery for crab 

Small mesh gillnet fishery 

Stake net fishery (kattu del) 

Bottom-set gillnet for crab 

Fyke net fishery (Haras dela) 

 

 

32.1 

30.6 

14.3 

13.0 

3.6 

3.6 

4.4 

 

39.1 

17.2 

22.6 

8.5 

4.1 

4.2 

- 

 

35.3 

23.7 

18.2 

10.7 

3.8 

3.9 

2.4 

Non-motorized Log raft (Teppam) 

Trammel net fishery 

Bottom-set gillnet for crab 

Small mesh gillnet fishery 

Cast net fishery 

Fyke net fishery (Haras dela) 

Lift net fishery for crab 

 

 

34.0 

33.4 

20.9 

2.6 

4.7 

4.4 

 

58.8 

4.2 

26.7 

9.6 

- 

0.2 

 

45.0 

27.2 

16.4 

4.1 

3.6 

3.5 

  (Source: SDC, 1998) 

Trammel netting for shrimp and fish is the major fishery in Chilaw lagoon for Teppams and the 

second major fishery for the orus. The trammel net is locally referred to as the “disco net” and 

the targeted species are the green tiger shrimp, Penaeus semisulcatus, the flower shrimp, P. 

japonicas and the banana shrimp, P. merguensis.  The net used for shrimp (inner panel of 1 1/8” 

mesh, 2 ply and outer panel 4 ½” mesh, 3 ply) is different to that used to catch fish (inner panel 1 

¾” mesh, 2 ply and outer panel 6” mesh, 4 ply).  About 60% of the teppams conduct trammel net 
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fishing year round while 40% fish during the southwest monsoon period of May to September. It 

is a year round fishery for the orus.  

 

The bottom- set net fishery for crab (kakulu dela) is the second major fishery for teppams, 

followed by the small mesh gillnet fishery.  

 

Although cast net fishing using teppams is low in rank when fishing by all crafts is combined, it 

is the major fishery practiced using orus, year round. The stake net or the “haras dela” is also a 

traditional gear that is used, targeting the green tiger shrimp. The use of “kakulu thatiya”, a lift 

net to catch crabs is a simple but ancient and an important year round fishery, particularly for the 

orus.  

 

Many fishermen in Chilaw lagoon are engaged in fisheries that do not require the use of a fishing 

craft. During late 1990s, about 35% of the approximately 200 lagoon fishermen fishing without 

craft in Chilaw lagoon have been engaged in trap fishing using a gear locally referred to as the 

“kudu dela”.  Over 50% of those fishing without crafts have been engaged in aquarium fish 

collection, using scoop nets, cast nets, etc. while the balance 15% were engaged in cast netting 

for food fish and shrimp (SDC, 1998). 

 

5.4 FISH PRODUCTION  

In Sri Lanka, statistics on fish production from lagoons and estuaries are incorporated into those 

for coastal marine fisheries. As a result, there is no time series data on fish catches, fishing effort, 

catch composition, etc. from Chilaw estuary. Available data/information is limited to a few 

specific studies/investigations conducted over short periods at different times.  

 

Jayawickerema (1992) has estimated the total annual production from Chilaw estuary during 

1985/86 at close to 151 MT. Gear-wise productions is given in Table 22. Shrimp, fish and crabs 

contributed to 46%, 33% and 21% of the estuarine production. Ger-wise, the major contributions 

have come from gillnets (28%), stake nets (20%), cast nets (20%) and crab traps (17%).  

  

Table 22. Annual fish production in Chilaw estuary by gear type (in MT) 

Gear type Shrimp Fish Crabs Total production  

Gillnets 16.12 21.36 04.42 41.90 

Cast nets 17.08 11.04 01.94 30.06 

Stake nets 27.11 02.40 00.58 30.09 

Crab traps - - 25.59 25.59 

Seriya del 06.47 03.53 - 10.00 

Brush pile 00.51 06.68 - 07.19 

Vachchal nets 01.74 04.39 - 06.13 

Total 69.03 49.40 32.53 150.96 
(Source: Jayawickrema, 1992) 
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Major contributors to the finfish catch in the Chilaw estuary is given in Table 23. Silver bellies, 

mullets and cat fish have contributed 56% of the finfish catch. However, it is also noted from 

Table 23 that over one quarter of the catch (27%) have not been identified.      

 

Table 23. Major contributors to the finfish catch in Chilaw estuary 

Family / Species Common 

English name 

Sinhala name Percentage 

Leiognathus sp.  Silver belly Karalla 24 

Mugil sp. Mullet Godeya 16 

Arius sp. Catfish Anguluwa 16 

Labeo sp.   05 

Acanthopagrus sp. Seabream Thiraliya 03 

Carangids Jacks & trevallies Parawa 02 

Lates sp. Sea perch Modha 02 

Silago sp. Sillago Kalanda 02 

Etroplus sp. Banded etroplus Koraliya 02 

Others   27 
  (Source: Jayawickrema, 1992) 

According to data provided by the District Fisheries Office, Mahawewa the fish production from 

Chialw estuary has increased to 853 MT in 2010 (Table 24). 

 

Table 24. Fish production from Chilaw estuary in 2010 (MT) 

 

FI area Fish production  

Arachchikattuwa 175 

Chilaw North 190 

Chilaw Town 160 

Chilaw South 248 

Mahawewa North 80 

Total                 853 
 (Source: District Fisheries Office, Mahawewa)  

 

The results of a profitability analysis conducted by SDC (1998) for different types of fishing gear 

used in combination with the outrigger canoe (oru) and log raft (teppam) in Chilaw estuary are 

presented in Tables 25-27. The net income without taxes has been calculated by subtracting 

variable costs (cost of fuel, ice, victuals, repair and maintenance and labour) and fixed costs from 

the revenue. Labour costs have been calculated on the basis of sharing of gross income less 

variable cost excluding repair and maintenance. Fixed costs included only the depreciation of 

capital assets. No payment has been made or allocated to the resource, assuming that the 

resource is not owned by anyone. Therefore, the owner or the operator has received a rent above 

what is normally due to him, as a surplus profit. This surplus profit or the rent has been 

calculated by subtracting an amount equal to the reasonable rate of return for the owner or 

operator’s capital from the normal profit.  
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The analysis has shown that the Oru/crab pot and Oru / cast net fisheries were the most 

profitable while the returns from oru/trammel net fishery were lowest and below the poverty 

line.   

 

Table 25. Catch and earnings from Chilaw estuarine fisheries 

Craft/gear 

combination 

Sample 

size 

Catch/day 

(kg) 

Price 

(Rs./kg) 

Value of 

catch/ day 

(Rs.) 

Revenue for 

the season 

(Rs.) 

Teppam/trammel net 45 2 66 127 33,616 

Oru / cast net 19 2 101 258 53,884 

Oru/shrimp trawl 16 1 119 175 48,386 

Oru/crab pot 16 5 73 314 66,894 

Oru/Trammel net 10 1 117 87 12,478 
(Source: SDC, 1998) 

Table 26. Composition of variable costs – Chilaw estuarine fisheries (Rs.) 

Craft/gear 

combination 

Fuel 

cost 

Food 

cost 

Cost of 

ice 

 

Other 

costs  

Repair & 

maintenance 

Labour 

cost 

Teppam/trammel net     71 16,808 

Oru / cast net    14  26,935 

Oru/shrimp trawl    1725  23,331 

Oru/crab pot    6473  30,211 

Oru/Trammel net      6,239 
(Source: SDC, 1998) 

Table 27. Analysis of profitability – Chilaw estuarine fisheries (Rs.) 

Craft/gear 

combination 

Total 

revenue 

Variable 

cost 

Fixed 

cost 

Net income 

before tax 

Fishery 

cost 

Fishery 

rent 

Teppam/trammel net 33,616 16,879 2,031 14,706 25,077 8,539 

Oru / cast net 53,884 26,949 790 26,145 32,218 21,666 

Oru/shrimp trawl 48,386 25,056 2,304 21,026 35,279 13,108 

Oru/crab pot 66,894 36,684 1,428 28,783 44,613 22,281 

Oru/Trammel net 12,478 6,239 2,334 3,905 17,168 -4,689 
(Source: SDC, 1998) 

5.5 FISHERIES FOR BIVALVE (MOLLUSCA) RESOURCES 

Although bivalve resources are considerable in Sri Lanka’s estuaries, exploitation is far below 

the level of natural production, and is confined to wild stocks as bivalve culture is still at its 

infancy in Sri Lanka. The present utilization of bivalves, mostly clams and cockles is at 

subsistence levels in areas where the resources are plentiful. Joseph (1993) has reported that 

about 75 people were engaged in bivalve collection (mostly Meretrix sp.) in Chilaw estuary, for 

sale to the 09 lime kilns that were operating around the estuary. The daily harvest per person 
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averaged 50 kg, providing an income of Rs. 70, at Rs. 14 per kg. It has also been reported that 

about 25 kg of mussel meat from bivalves collected from Chilaw estuary were sold to nearby 

shrimp farms at Rs. 18-20 per kg.  

 

An investigation conducted by Senadheera and Chandrika (2005) to determine the fatty acid 

profiles of edible bivalve mollusks from four lagoons and estuaries (Crassostrea sp. from 

Bolgoda lagoon, Anadara sp from Negombo estuary, Gaffrarium sp. from Puttalam lagoon and 

Meretrix casta from the Chilaw estuary) revealed that all four species are a potential source of 

important omega-3 fatty acids which play a significant role in human health preventing coronary 

heart diseases and other patho-physiologies.  

 

5.6 FISHERIES MANAGEMENT  

There is no history of fisheries management in Chilaw estuary, except for the stake net (kattudel) 

fishery.  

The stake net (kattudel) fishery in Chilaw lagoon dates back to 1816 when ten fishing families 

from Negombo migrated to Chilaw and began stake net fishing. Initially, fishing rights were 

limited to descendents of this family or the clan – the   Mihindukulasuriya clan. Later, two other 

clans, the Jayasuriya clan and the Warnakulasuriya clan have also staked their claims to stake net 

fishing in the lagoon. The three clans have joined hands in managing this fishery in Chilaw 

lagoon, through the Chilaw Traditional Kattudel Owners Association, with a total membership of 

475 (Kurukulasuriya, 1996). The three clans or groups are identified with three Catholic 

churches in the area and each group is divided into a number of sub-groups.  Specific fishing 

days have been allocated to each group/ sub-group. The Mihindukulasuriya clan has a total 

membership of 241 and is allowed to fish on Sunday, Monday, Tuesday and Thursday. The 

Jayasuriya clan has a total membership of 81 and they can fish only on Wednesdays. The 

Warnakulasuriya clan, with a total membership of 153 has fishing rights on Thursdays and 

Fridays.  
  
Only the male descendents between the ages 18-50 can claim rights of ownership. They should 

be Christians and if married, it should have been a church marriage (Kurukulasuriya, 1996).  The 

stake nets have to be made according to accepted standards/specifications, with the mesh size of 

net not less than 38mm. The Chilaw Lagoon Fisheries Regulations, 1993 was promulgated to 

settle conflicts between the stake net and cast net fishermen in Chilaw lagoon (Fernando, 1996). 

Five areas in the lagoon have been officially reserved for stake net fishing which has to be 

conducted between 6.00 pm and 06.00 am. The average monthly income of a stake net fisherman 

was estimated at Rs. 2,000 (Kurukulasuriya, 1996).  

 

6. SHRIMP AQUACULTURE ASSOCIATED WITH CHILAW ESTUARY 

CEA (1994) reported that in early 1990s, there were 14 authorized and some un-authorized 

shrimp farms operating in the immediate surroundings of the Chilaw lagoon, covering an area of 

52 ha. The extent of area under shrimp farms was approximately 77 ha in 1998 (Dahdouh-

Guebas et al, 2002). The number of farms has increased to 183 in 2001, an increase of over ten-
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fold (Cattermoul and Devendra (2002). Pond area under shrimp culture has increased fivefold 

over the same period; from 52 ha in 1994 to approximately 248 ha in 2001. Shrimp farm 

statistics of Chilaw DS division for 2001 are given in Annex 1. Ambakandawila and Welihena 

GN (Grama Niladhari) divisions have the most number of shrimp farms due to the large extent of 

land that was originally Government owned mangrove and wetland environ.  Employment 

opportunities in shrimp farming is limited, an average of 3.5 persons per farm. The only labour 

intensive stages of shrimp farming are during the construction of ponds and again during 

harvesting. Many farms tend to employ people from “outside” and not from the local villages.   

 

The annual shrimp farm productivity has been estimated at 3,714 kg/ha and the profits 

considered significant, total profit of US $ 12,246 / ha (Cattermoul and Devendra (2002). 

 

Most of the low lying lands around the lagoon on which the farms operate are potential acid 

sulphate soils (Jayasinghe, 1991). It is contended that when such soils are exposed to air, 

chemical processes lead to high acidity levels, rapidly causing massive mortality in ponds.  This 

process leads to “shifting cultivation”, to acid pollution of the environment and to accelerated 

destruction of the protective mangrove forest. 

 

Cattermoul and Devendra (2002) have observed that shrimp ponds in Chilaw area are generally 

less than one hectare in area (more likely due to the limited area of land available in the narrow 

coastal and lagoon belts) and engaged in semi-intensive culture. The ponds are constructed of 

mud banks, shrimps are fed formulated feed and some aeration takes place. In addition, shrimp 

farms also rely on the surrounding estuary or canal water to wash waste water through the ponds 

out into the estuary or canal and to provide clean pond water.  At least half of the pond water is 

changed once a week in the Chilaw area.  New water is then pumped into the ponds from the 

same source as the old water was discharged.   

 

The land use prior to shrimp pond construction varied between mangrove, coconut land and 

paddy fields. In the case of privately owned coconut and paddy land, the use has changed 

following land sales, leasing or a change in investment policies of land owners. However, in the 

case of mangrove areas, the public property nature of the land has seen the illegal mass clearance 

of mangroves by private individuals, often with local political support.  

 

The need to obtain various local government and agency approvals for farms over 4 ha area has 

resulted in a proliferation of small farms less than 4 ha in area. The resulting overcrowding of the 

coastal and estuarine area has caused self-pollution of the water resources and increased disease 

prevalence due to the sharing of contaminated water (Corea, et al, 1998).        

 

CEA (1994) has listed the following important environmental consequences from shrimp 

farming: 

 

 Valuable mangrove and marsh land rich in plant and animal life are cleared for pond 

construction and fringing habitats get heavily degraded. This leads to reduced feeding 

and breeding habitats for commercially important coastal and marine finfish and 

shellfish, to the detriment of the lucrative coastal fishery. 
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 Operation of shrimp farms require application of nutrients and chemicals (pesticides, 

lime). When discharged, these pollute the water, causing eutrophication, resulting in 

algal blooms (often toxic), severe oxygen depletion and fish/shrimp mortality.  

 

 Hydrological changes and salinization of ground water when brackish water is pumped 

to shrimp farms situated more inland. Abstraction of ground water for fresh water supply 

to intensive pond culture may also result in salinization of fresh water aquifers, 

degrading domestic and agricultural water supplies, leading to social unrest. 

 

 Intensive farming, where organisms are kept at high densities, requires hatchery seed 

supplies, supplementary feed and chemicals. On the other hand, the traditional extensive 

farming keeps the animals at low densities and do not require seed from hatcheries and 

supplementary feeding.  However, extensive farming consumes the large areas of 

mangrove, with very low productivity in return.  

 

The construction of shallow ponds for shrimp farming is reported to have disturbed the drainage 

patterns in the area, resulting in the inundation of Chilaw and Puttalam areas during the heavy 

monsoon rains in 1995, adversely affecting over 3,000 households (Firth, 1997). 

 

(Cattermoul and Devendra, 2002) have estimated that the total pond surface area of shrimp farms 

in Chilaw in 2001 (both used and un-used) was 247.8 ha, requiring a total ecosystem support 

area between 8,645 ha and 47,120 ha (86.45 km
2
 and 471.20 km

2
). The ponds are about 1m deep 

and half of the pond water is changed every week for two culture cycles during the year.  By 

2009, the total pond area (both used and un-used) has risen to 878 ha (see Table 8). 

 

7. ENVIRONMENTAL PROFILE OF CHILAW ESTUARY 

The Chilaw estuary is fringed by brackish water marshes and thin strands of mangrove forests, 

large extents of which have been converted into aquaculture farms since mid-1980s.  
 

7.1 GEOLOGY AND GEOMORPHOLOGY 

The geology of the wetland and the immediate surroundings has been described by Cooray 

(1984) and Swan (1987). The hydrology of the wetland has been described by Fernando (1973). 

The main findings, as given in CEA (1994) are summarized below. According to Cooray (1984), 

the entire area consists of two Quaternary formations. 

 

 The younger group of Alluviam estuarine deposits, unconsolidated sands of beaches and 

dunes and beach rock 

 The older group of red earth, basal ferruginous gravel and terrace gravel  

Alluvium consists of detrital clay, silt and sand brought down by the Karambalan Oya  and 

Deduru Oya rivers and deposited on the flood plain. The estuarine deposits present within and 

around the Chilaw estuary were also brought down and deposited by these rivers. Ferruginous 

gravel is found scattered near the estuary. Red earth ridges are present on the eastern margin of 
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wide stretches of tidal flats and were formed as beach deposits and partly as dunes. Terrace 

gravel can be seen as outcrops of small river terraces on several locations in the Chilaw area, 

especially in the village of Erunwala.  

 

The estuarine system as it exists today is the result of several complex geo-morphological 

developments.  According to Cooray (1984), the lagoon was created by the formation of a barrier 

beach on the northwestern coastline which later got attached to the land at the southern end by 

means of a barrier spit. This spit gradually extended in length by addition of more sand at the 

seaward end. As this spit grew, a lagoon was formed on the land side. The silt and mud brought 

down by the Karambalan Oya and Deduru Oya Rivers were deposited in this lagoon and the sea 

and led to the formation of the mud flats and marshy swamps seen today. 

 

7.2 SOILS 

As indicated in the National Atlas of the Survey Department (Anon, 1988), soil types of both the 

semi-dry intermediate zone and semi-wet intermediate zone occur in Chilaw area. The following 

five major soil types occur in the area: 

 

1. Alluvial soil of variable drainage and texture  

2. Solodized Solonetz and Solonchaks on recent marine calcareous sediments (semi-dry 

intermediate zone) 

3. Regosols on recent beach and dune sands (semi-dry intermediate zone) 

4. Red-Yellow Podzolic soils with soft or hard laterite (semi-wet intermediate zone) 

5. Latosols and Regosols on old red and yellow sands (semi-wet intermediate zone) 

 

Location and characteristics of the major soil types found in and around Chilaw estuary, as 

described by various authors are summarized in Table 28.  

 

Table 28. Location and characteristics of major soil types found in and around Chilaw 

estuary 

 

Soil 

type 

Location Parent 

material 

Drainability Principal 

limitation 

Original 

vegetation 

Land use 

potential 

1 Flood plains of Deduru 

Oya, Lunu Oya north & 

south of the Lagoon  

River alluvium Rapidly 

draining 

Problems 

associated with 

periodic 

flooding 

grassland Paddy 

cultivation, 

vegetables, 

tobacco, 

bananas 

2 Low lying coastal; 

flatland; south of the 

Lagoon 

Coastal 

alluvium with 

salts 

Moderately 

draining 

Acid soils 

Saline soils 

Salt tolerant 

grasses, scrub 

bushes, low 

trees 

Paddy 

cultivation with 

chemical 

amendments 

and aquaculture 

3 Lands west of the 

Lagoon 

Recent sandy 

raised beaches 

Very rapidly 

draining 

Moderately 

acidic 

Coastal 

vegetation 

Coconut, 

cashew nut, 
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Soil 

type 

Location Parent 

material 

Drainability Principal 

limitation 

Original 

vegetation 

Land use 

potential 

mangoes 

4 Land east of the Lagoon Weathered 

crystalline 

rocks 

Rapidly 

draining 

Laterite near 

surface 

depleted 

Forested land Coconut, 

cashew nut, 

vegetables, 

fruits 

5 Land east and south of 

the Lagoon 

Pleistocene 

sandy raised 

beaches 

Very rapidly 

draining 

Neutral to 

alkaline 

Forested land Coconut, fruits 

(Sources: De Alwis and Panabokke, 1973; Swan, 1987; Cooray, 1984 and CEA, 1994) 

 

7.3 CLIMATE 

The National Atlas (Anon, 1988) has indicated that the Chilaw estuary area is situated in the 

Intermediate Zone between the Dry and Wet Zones of the western low country of Sri Lanka. The 

mean annual rainfall can therefore be expected to be around 1, 500 mm per year (Fig. 3). Within 

the Chilaw area, two precipitation maxima can be recognized, coinciding with the inter-

monsoonal months (CEA, 1994). The first one is from April to May and the other from October 

to December (Fig. 3). On average, precipitation is low during January –March and June-August 

periods. The precipitation during the northeast monsoon (December to February) is generally 

higher than during the southwest monsoon (May to September).  

 

Annual rainfall data available for the four DS divisions in recent years, given in Table 29 shows 

that the annual rainfall has ranged from a low 964.6 mm (Arachchikattuwa DS division in 2001) 

to a high 2,093 mm (Madampe DS division in 2008).  

 

Table 29. Annual rainfall (mm) in DS divisions surrounding the Chilaw estuary 

Year Arachchikattuwa Chilaw Madampe Mahawewa 

2000 1,498.6   1,405.5 

2001 964.6   1,343.4 

2002 1,644.3   1,482.8 

2003 1,211.4   1,133.7 

2004 1,422.0  1,845.2 1,282.9 

2005 1,494.1 1909.1 1,909.1 1,410.3 

2006 1,582.2 1783.1 1,833.2 1,530.9 

2007 1,198.2 1676.5 1,450.7 1,208.9 

2008 1,612.4 999.8 2,093.0 1,744.1 

2009  1528.2  1,282.2 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 

Using data from the National Atlas, CEA (1994) has concluded that the annual mean temperature 

is about 27
0
C (Fig.4) and that the monthly mean temperature vary between 22

0
C (in December – 

January) and 33
0
C (March – April). Available data on annual mean temperature in the four DS 

divisions in recent years are given in Table 30.  It is in the range of 31-32
0
C in Arachchikattuwa 

and Chilaw DS divisions and around 27
0
C in Madampe DS division. In Mahawewa DS division, 
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the mean annual temperature seemed to have increased from 26-27
0
C during 2000- 2003 to 30-

32
0
C in more recent years.    

 

Table 30. Annual mean temperature (
0
C) in DS divisions surrounding the Chilaw estuary 

 

Year Arachchikattuwa Chilaw Madampe Mahawewa 

2000 31.5   27.0 

2001 31.9   27.1 

2002 32.2   27.4 

2003 31.7   26.7 

2004 32.0  27.7 30.3 

2005 31.6 31.9 27.9 30.6 

2006 31.7 32.2 27.9 32.1 

2007 31.7 32.8 27.9 32.2 

2008 31.1 32.3 27.4 31.6 

2009  31.9  31.9 
(Source: Anon 2009(a), Anon 2009(b), Anon 2009(c), Anon 2009(d)) 
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7.4 HYDROLOGY AND WATER QUALITY 

Chilaw estuary is located at the bottom end of the Karambalan Oya and Deduru Oya basins, but 

the influence of the latter is small due to the prevailing northerly sea current. The following 

hydrological data of Karambalan Oya are abstracted from the National Atlas: 

Catchment area  : 589 km
2 

Precipitation volume  : 1,095 m
3
 x 10

6 

Discharge volume  : 251 m
3
 x 10

6
 

Discharge/precipitation : 23% 

While these values may vary from year to year, the maximum run off is usually recorded during 

October/November, corresponding to the high rainfall received during this time in the catchment 

area. High water level as well as fresh water condition in the estuary therefore coincides with 

peak rainfall in the catchment areas. The estuary acts as a flood water storage. However, during 

heavy rain fall, when the estuary also overflows and causes serious flood problems to the 

residential areas, the residents are known to dig an escape channel from Lunu Oya to the sea 

(VOA, 1993).  

    

Tidal fluctuations in Chilaw estuary range up to a maximum of 12 cm. As a consequence, the 

estuary and the connecting channel (the Dutch canal) towards the sea show a gradient from more 

fresh towards more saline water conditions. Generally, the water is too saline (at least part of the 

year) for agriculture activities (e.g. paddy cultivation) but suitable for aquaculture. 

 

The estuary is polluted by extensive dumping of domestic waste and sewage from a large 

number of settlements. In addition, many shrimp farms discharge polluted water containing 

nutrient remains and chemicals via creeks and canals. Organic waste including decomposing fish 

are discharged directly into the estuary from the Chilaw market. 

 

Recorded ranges of some physico-chemical characteristics of Chilaw estuary are given in Table 

31. These vary from month to month and depend highly on the rainfall and tidal fluctuations. For 

example, tidal ingress of sea water into the estuary, especially during the dry season makes the 

water highly brackish.  

 

Table 31. Recorded physico-chemical characteristics of Chilaw lagoon 

Physico-chemical                                 Northern part of                               Middle part of                      Southern part of   

parameter                                             Lagoon                                              Lagoon                                  Lagoon  

Depth (m)                                               1.5 – 3.0                                             0.9 – 1.1                                 0.5 – 1.5 

Temperature (oC)                                   25 – 34                                                25 – 34                                  25 – 34 

Turbidity (NTU)                                     2 – 5                                                   65*                                        4 – 6 

Conductivity (S)                                     1050                                                   900                                          

Salinity (ppt)                                           0 – 38                                                0 – 38                                     0 – 40 

Secchi disc depth (m)                             0.1 – 1.0                                             0.2 – 0.9                                0.3 – 0.8 

pH                                                           7.4*                                                    7.4*                                       7.4* 

Dissolved Oxygen (mg/l)                       6.5 – 11.0                                           7.0 – 11.0                               4.0 – 12.0 

Nitrite (mg/l)                                          0.001 – 11.0                                       0.006*                                    0.002 – 0.003 

Nitrate (mg/l)                                          0.10 – 6.0                                           0.801*                                    0.1 – 0.40 

Phosphate (ug/l)                                      30 – 48                                               0.1 – 150                                0.5 – 90 

Ammoniacal nitrogen (mg/l)                                                                             0.93* 

 

*During wet period (October/November)                         

  (Sources: NARA, 1991; Jayawickrema & Sideek, CEA, 1994) 
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7.5 MANGROVES AND OTHER AQUATIC VEGETATION  

 

CEA (1994) has surmised that the original vegetation around the estuarine environ consisting of 

semi-dry zone plant species has been degraded due to expansion of urban and rural populations, 

plantation industries (coconut) and development of aquaculture. Remnants of the terrestrial and 

water fringing vegetation exist only in patches and broadly consist of scrub, salt marshes and 

mangroves.  

 

Excluding an introduced species (Nypa fruiticans) and an as yet un-identified species of the 

genus Rhizophora, the 16 mangrove species associated with the Chilaw estuary and surrounding 

wetland was claimed to be the most species-divergent mangroves along the southwestern coast 

of Sri Lanka (Jayatissa et al., 2002).      

  

In the early 1980s, two thirds of the estuary was surrounded by mangroves while the remainder 

was surrounded by coconut plantations (Jayawickrema and Sideek,  ). By late 1993, most of the 

mangroves had been decimated on the eastern side of the estuary while only a thin stand of 

mangroves existed in the western and southern sections of the estuary (CEA, 1994). An aerial 

photographic survey conducted in mid-1994 to assess the extent of mangroves has provided a 

rough estimate of less than 100 ha of mangroves and mangrove-like vegetation remaining around 

Chilaw estuary.  

 

Mangroves have been felled and marshy land reclaimed for the construction of shrimp farms, 

homesteads and coconut plantations.  Mangroves are also heavily exploited for domestic 

purposes such as for firewood, construction of homesteads; fishery purposes (poles, oars for 

outrigger canoes, stake seines, brush piles) and as fodder for cattle. 

 

CEA (1994) has recorded 29 plant species including 09 true mangrove species and mangrove 

associates and salt marsh plants from the Chilaw estuarine environ and none are reported to be 

endemic.  The zonation profile of mangrove dominated vegetation at four locations around 

Chilaw lagoon is shown in Fig. 5. 

 

Dominant species in the salt marshes are Anthrocnemum indicum, Salicornia brachiata and 

Suaeda spp.   The terrestrial vegetation in the coastal sand dunes is dominated by Spinifex 

littoreus, Ipomea pes-caprae and Pandanus sp.  The scrub vegetation is characterized by 

Phoenix sp., Tephrosia sp., Cassis spp., etc.   

 

 Aquatic vegetation in Chilaw estuary composes of phytoplankton and sea grasses (Table 32). 

The phytoplankton consists of green mono-cellular and filamentous algal species and diatoms in 

the fresh water areas, while brackish water forms belonging to the Bacillariophyceae are 

reported during the dry season. Typical sea grasses found in abundance in certain parts of the 

estuary belong to the genus Halophila (NARA 1991).     
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Table 32. Aquatic vegetation in Chilaw estuary 

Family Species 

Phytoplankton (CEA, 1994) 

Bacillariophyceae (Diatoms)  

 Melosira sp. 

 Chaetoceros sp. 

 Asterionella sp. 

Chlorophyceae  

 Zygnema sp. 

 Diatoma sp. 

 Microspora sp. 

 Ulothrix sp. 

 Cladophora sp. 

  

Sea grasses (NARA, 1991)  

Potamogetonacae  

 Syringodium isoetifolium 

 Cymodocea rotundata 

 Halodule uninervis  

Hydrocharitaceae  

 Enhalus acroides 

 Halophila ovalis 

 Halophila decipiens 
(Sources: CEA, 1994, NARA, 1991) 

7.6 FAUNA 

Information on the invertebrate fauna of Chilaw estuary is very scanty. Their distribution varies 

over the year due to changes in the hydro-biological conditions within the estuary. Salinity in the 

water plays an important role in the distribution pattern of passively drifting plankton, bottom 

dwelling benthos and actively swimming nektons. All groups of zooplankton have been sampled 

from the lagoon (CEA, 1994). Nauplii larvae of Branchiopods and Copepods have dominated the 

zooplankton. Calanoid copepods were commonly found near the Deduru Oya river mouth. Other 

groups of crustacean zooplankton such as Cladocerans, Cyclopoids and Harpactoids were 

generally distributed throughout the estuary although Cladocerans were found in small numbers.  

   

The benthic fauna was dominated by crustaceans in the lower and middle parts of the estuary 

while polychaete worms and shellfish were found abundant in the northern parts of the estuary. 

Gastropds were more evenly distributed throughout the estuary. Commercially important 

crustaceans included shrimp (Penaeus indicus-White prawn; P. merguensis-banana prawn; P. 

semisulcatus-green tiger prawn; P. monodon-brown tiger prawn; Metapenaeus dobsoni-small 

prawn; M. ensis-small prawn; M. elegans-small prawn; Macrobrachium rosenbergii- giant fresh 

water prawn), crabs (Scylla serrata – mud crab; Portunus pelagicus – sea crab) and the Mud 

lobster, Thalassina anomala (CEA, 1994). 
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The population density of benthic fauna in the lower reaches of the estuary ranged from 175 

individuals /m
2
 in September to 2,938 individuals /m

2
 in June. In the upper reaches, the 

maximum abundance recorded was 3,800 individuals /m
2
 in July (NARA, 1991).   

 

8. THREATS AND CONSERVATION 

Threats to Chilaw estuarine ecosystem through unregulated and uncontrolled activities are 

summarized in Fig. 6, extracted from CEA (1994).  

 

The greatest threat to the wetland ecosystem comes from the rapid decimation of the mangals 

and marshland that surrounds the estuary. Mangroves have been cleared for the construction of 

ponds for shrimp culture. Mangrove destruction has been severe on the eastern and south sides of 

the estuary and on either side of the Dutch canal. Some narrow stretches of mangrove stands still 

exist on the southern and western parts of the estuary. The few mangrove patches in the east are 

heavily exploited for firewood, fencing material, etc.  

 

In a study of changes in land-use pattern in the Pambala-Chilaw lagoon complex (southern part 

of Chilaw estuary) using aerial photography and GIS, Dahdouh-Guebas et al (2002) showed that 

shrimp farms have expanded by 25 ha during a four year period from 1994 to 1999, mainly at the 

expense of mangrove forest (approximately 13 ha) and coconut plantations (approximately 11 

ha). Wickremasinghe (1997) has reported a decrease in the fish catch per unit effort from the 

Chilaw estuary; from 4 kg in 1994 to1.5 kg in1997 and contends that the deterioration of 

mangrove vegetation is one of the main causes for this reduction in fish harvest.     

 

The estuary is polluted by the discharge of liquid waste and dumping of solid waste, mainly be 

residents of the densely populated Chilaw town and area and suburbs. The Chilaw market, 

situated close to the estuary is an important polluting source within the estuary.   

 

Upstream deforestation in Karambalan Oya (and Deduru Oya) basin has led to serious flooding 

problems downstream further exacerbated by the construction of shrimp ponds. In addition, flood 

waters wash down excess pesticides, therapeutics and nutrients from shrimp ponds and 

sediments from rivers which raise the estuary bed.     
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Much of the coastal pollution in the Northwestern province has been attributed to ad hoc 

development of aquaculture leading to the discharge of high amounts of effluents from shrimp 

ponds. High levels of nitrates and phosphates released from shrimp farms into the coastal waters 

have caused eutrophication of nearby water courses in the region and pollution of ground water. 

Shrimp farm effluents reaching the Dutch Canal are high in total suspended solids (200-600 

mg/l) and have high BOD levels (60-180 mg/l). These effluents cause heavy siltation in the 

canal, increasing turbidity. High sulphides and ammonia levels in these waters are also attributed 

to shrimp farm effluents (Corea, et al, 1995).    

 

Sea grass beds associated with lagoons and estuaries are damaged due to destructive fishing 

practices. Digging for polychaete worms as brood stock feed for shrimp hatcheries and the use of 

push nets to catch aquarium fish cause severe damage to sea grass beds in Chilaw estuary 

(Joseph, 2004). 

 

The Forest Department has initiated a mangrove conservation programme in which a part of the 

Chilaw estuary area – the 200 ha Merawala mangrove forest located in the eastern bank of the 

estuary was to be declared as a mangrove forest reserve. A few NGOs have commenced 

mangrove re-habilitation programmes mobilizing local communities.  A mangrove rehabilitation 

programme run by the Small Fisher Federation (an NGO located in Pambala area) has planted 

about 50,000 mangrove seedlings in the Pambala area of the Chilaw estuary which ultimately has 

yielded a mangrove cover of about 2.4 ha (Dahdouh et al 2001).        
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Annex 1. Shrimp farm statistics of Chilaw DS Division, 2001 

 

GN Division 
No. of 

farms 

Land 

area 

(acres) 

Pond 

area 

(acres) 

No. of 

ponds 

No. of 

stock 

tanks 

No. of 

sedimentation 

tanks 

No. of 

workers 

Inigodawella 8 49.50 19.25 22 0 0 32 

Marawella 7 7.20 4.20 10 0 0 11 

Ambakandawila 32 231.76 172.50 77 2 2 143 

Mykkulam 10 56.75 58.25 48 4 0 49 

Kakkapalliya 12 38.99 33.29 33 1 0 27 

Deduruoya 6 25.44 15.75 20 2 1 21 

Weralabada 4 60.20 41.68 41 1 0 51 

Wattakalliya 16 107.06 32.00 42 2 0 45 

Welihena 84 262.08 232.49 179 6 1 239 

Olidaluwela 4 16.09 10.09 9 0 0 19 

Total 183 855.07 619.50 481 18 4 639 

Total (hectares)  342.03 247.80     
(Source: Divisional Secretary, Chilaw, 2001) 
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