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ABSTRACT 
 

This Study was conducted in Kammalakkulama tank, a freshwater ecosystem and sampling was done twice per week. Random 

sampling, quadrate sampling, line transect, point count, dung counting, footprints counting and opportunistic observation methods were 

used to determine the diversity of vertebrate fauna and calculated Shannon-Weiner Diversity index (Hʼ), Simpson Index (D), Pielou’s J 

(Evenness) (E
H

), Margalef’s Diversity Index (D
mg

. A total 125 vertebrates were recorded including 21 (16.8%) fish species, belongs to 15 

genera, 9 families and 3 endemic species, 7 (5.6%) amphibians species, belongs to 6 genera, 3 families and 1 endemic species, 14 

(11.2%) species of reptiles, belongs to 9 genera, 7 families and 5 endemic species including 4 snakes, 2 lizards, 2 geckoes, 4 skinks, 1 

monitor and black turtle and no recorded any venomous reptile species (especially snakes), 71 (56.8%) species both aquatic birds (28) 

and forest birds (43), belongs to 58 genera, 41 families, 2 endemic species, 3 migrants species and 12 (15.0%) species of mammals, 

belongs to 12 genera, 10 families at the kammalakkulama tank. 
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Introduction 

Sri Lanka is a tropical island located in the Indian Ocean, at the 

southern tip of Indian peninsular with 65,610 km2 in extent and 

consists of three peneplains; lowland (up to 300 m above sea 

level), upland (300-900 m above sea level) and highland (> 900 m 

above sea level). According to distribution of rainfall, three major 

climatic zones are recognized; the dry zone (with an annual 

rainfall < 1900 mm), wet zone (annual rainfall > 2500 mm), and the 

intermediate zone (annual rainfall 1900-2500 mm) in the Sri Lanka 

(IUCN Sri Lanka, 2007). Sri Lanka bears many geological 

similarities with parts of the Indian peninsula (Myers et al., 2000). 

The apparent biotic affinities between the mainland and the 

island in the Western Ghats–Sri Lanka (Mittermeier et al., 2000; 

Myers et al., 2000). The inland vertebrate fauna documented from 

Sri Lanka, 30 – 40% are endemic (Bambaradeniya, 2004; IUCN Sri 

Lanka, 2007). Species richness of inland vertebral fauna 

(Bambaradeniya, 2004); freshwater fish species 91 species (55% 

endemics), Amphibians species 111 (86% endemic), Reptiles 

species 209 ( 60% are endemic) (The National Red List of Sri 

Lanka, 2012), Birds species 482 (IUCN Sri Lanka, 2007), Residents 

birds 237 and 33 (6 Proposed) endemic and total mammals 

species 124 (17% are endemic) (The National Red List of Sri 

Lanka, 2012). 

 

Sri Lanka also has highly diversified freshwater bodies in Dry 

zone. There are hundreds of smaller reservoirs scattered 

throughout the country in the dry zone area (Fernando, 1990). 

Water resources in the dry zone of Sri Lanka are a pre-requisite to 

ensure sustainable development. A large portion of world’s 

biological diversity coexists with the agro-ecosystem. There is 

growing evidence that agro-ecosystem such as irrigation tank and 

paddy fields contributed to sustaining regional biodiversity of 

vertebrates and invertebrates species, since maintain of biological 

diversity is essential for productive and ecologically sustainable 

agriculture. Irrigated man-made wetland ecosystem can be 

scientifically defined as agronomically managed ecosystems with 

rich biological diversity (Bambaradeniya et al., 2004).  

 

The seasonal and perennial tanks in Sri Lanka have a most 

important hydrological factor is the change in the water level that 

linked to the rainfall pattern. When reservoirs tend to fill up the 

demand of water for agricultural purposes is also minimal. With 

the onset of the dry period, when the inflow is minimal to nil and 

with the consequent demand for cultivation, the water level 

begins to decline. As the name implies the perennial reservoirs 

retain water throughout the year. The effects of drying of 

reservoirs during the dry season directly effect to the flora and 

fauna diversity specially vertebrates. Therefore their abundance is 

little bit change and fluctuate during the rain and dry season (De 

Silva, 1988). In addition, seasonal reservoirs in Sri Lanka tend to 

dry up towards the latter part of the drought period (July – 

September). The present study aims to identify the vertebrate 

species present, to calculate the different diversity indices of each 

vertebrate fauna and to identify the threats on vertebrate fauna in 

the selected sites in kammalakkulama tank. In addition, there is a 
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problem with lacking of data regarding vertebrates diversity at 

freshwater ecosystems in dry zone in Sri Lanka. 

 

Material and Methods 

Study Area 

The study area (Fig. 2) is located in the dry zone at Division 

Secretariat Mihintale, Anuradhapura District and North Central 

Province, Sri Lanka (8°21'2.02"N & 80°28'24.96"E). The major land 

use types of the area are dry zone forest (57.1% or 26,345 ha) and 

scrubland (10% or 4621 ha) (Anon, 2006). The natural vegetation 

of the area is adapted to annual changes, which range from flood 

to drought. The typical ground cover is scrub forest, interspersed 

with bushes and cactuses in the driest areas.  

  
Figure 1. Sampling Sites at Kammalakkulama Tank. 

 

 
Figure 2. Location of Kammalakkulama Tank. 
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Kammalakkulam tank (about 34.40 ha) categorized under Minor 

Perennial tank (<300 ha) and catchment area of 101 ha (Anon, 

2011) and close to the Puttalam - Anuradhapura – Trincomalee 

Highway (A 12) at North Direction (Fig. 2). The study was 

conducted from 06th May 2013 – 06th December 2013 during the 

rainy and dry season including the South-West monsoon season, 

Second Inter-monsoon season and beginning of North-east 

monsoon season in Sri Lanka. When conducting study data 

collection and sampling were done twice per week in a selected 

two sites in kammalakkulama tank.  

 

Sampling Sites 

Site - 1 is located at Eastern direction of the tank and near to the 

Puttalam – Anuradhapura – Trincomalee Highway (A-12) (Fig.1) 

from North direction. The kammalakkulama village’s road goes 

through this site and either side of the road could be seen shrubs 

and grasses (Panicum maximum). In addition, from beside of 

Eastern bank of the tank have paddy fields and at rainy season 

these paddy fields are subject to flood. B - Line transect (Bibby et 
al., 2000; Bibby et al., 1985; Buckland et al., 2001; Sutherland, 

2006) located in Eastern bank of the tank and this was used for 

taking the count of Forest Birds which are not used the 

kammalakkulama tank. Along with this transect, both site 

villagers’ houses and smaller forest area remaining including 

Neem Trees (Azadirachta indica), Tamarind Trees (Tamarindus 
indica), Teak Trees (Tectona grandis), Mango Trees (Mangifera 
indica) etc.  

 

Site - 2 located in the South-West direction of tank and lies on the 

embankment and South bank of the kammalakkulama tank. The 

vegetation of embankment; in either side consist of huge trees 

like Kumbuk Tree (Terminalia arjuna), Neem Tree (Azadirachta 
indica), Tamarind (Tamarindus indica), shrubs and grasses 

(Panicum maximum).  

 

Q-1 located in the North direction of the tank and with abundant 

shrubs, small and medium sizes grasses. 

Q-2 located in the South-west direction, near to the spill way and 

spill of the tank with a small footpath, which is used by villagers 

and abundant shrubs and other grasses are highly abundant inside 

this quadrate.  

 

F-1, F-2, F-3 and F’-1, F’-2, F’-3 are fish sampling sites located in 

mainly East and South-West banks of tank representing the Site 1 

and Site 2  and which consist with a mixed vegetation with 

shrubs. Fishes and other animals have mostly used this area. 

 

Sampling techniques  

During the data collection for fish random sampling (Sutherland, 

2006) technique was used. A quadrate with a size of 2 m x 2 m 

marked and a scoop net used (Anon, 2013) for random sampling. 

Five random sampling was done within two - three-minute 

intervals. Sampling was done between 10.00 hr. – 12.00 hr.  

 

Quadrate and lines transect (Bibby et al., 2000; Bibby et al., 1985; 

Buckland et al., 2001; Sutherland, 2006) methods were used for 

amphibians and reptiles in Site 1 and Site 2. A quadrate with a 

size of 25 m x 25 m marked and five small quadrates each with a 

size of as 5 m x 5 m marked inside the main quadrate. Vertebrates 

were observed inside the small quadrates in both sites (Site 1 and 

Site 2) from 08.00 hr. – 10.00 hr. and 14.00 hr. – 16.00 hr. Line 

transect L-1 and L-2 (L1/L2 ((Both of L1 and L2 transect))) was 

marked on the embankment with a length of 200 m and width of 2 

m at both side from the middle line was used for amphibians and 

reptiles. 

 

Point count method (Buckland et al., 2001; Sutherland, 2006) was 

used for the aquatic birds. Three-point counts were marked as B - 

1, B - 2 and B - 3 at each point and 15 minutes spent for counting 

of aquatic birds, which done during 06.00 hr. – 08.00 hr. and 16.00 

hr. – 18.00 hr. Forest birds and other birds were counted along the 

Line Transect B. Line Transect was marked with a length of 200 m  

x width of 20 m  in both sides from the middle line and counting of 

birds was done along the line transect from 06.00 hr. – 08.00 hr. 

and 16.00 hr. – 18.00 hr. 

 

Diurnal and night Observations was used for counting the 

Mammals in Site 1, Site 2, and L-1/L-2 – Line Transects. Day time 

observations was done in from the 08.00 hr. – 18.00 hr. Power full 

head lamp and red coloured lamps were used for the night 

observation of mammals and was counted from 18.00 hr. – 20 00 

hr. Dung counting (Eggert et al., 2003; Krebs et al., 2001) and 

footprint counting (Sutherland, 2006) methods were used for 

identification and to ensure the presence of mammals. 

Opportunistic observations also were recorded for all vertebrates 

in the Kammalakkkulama tank. 

 

Data analysis 

Vertebrates diversity Indices (Hʼ, D, D
mg

 and E
H

)
 

were calculated 

using Microsoft Excel 2010. One way ANOVA test done for check 

significant difference with the level of significance at P < 0.05 

(5%) and graphs were taken by using the statistical software 

(MINITAB version 16.0) and Microsoft Excel 2010. 

 

Results 

A total 125 vertebrates were recorded at kammalakkulama tank, 

among this 21 (16.8%) fish species belonged to 15 genera, 9 

families and 3 endemic species (Flying Barb (Esomus thermoicos), 

Sri Lanka Blue Laubuca (Laubuca lankensis) and Filamented Barb 

(Dawkinsia singhala syn. Puntius singhala)) (Table 1).  seven  

(5.6%) amphibians species were found and they belong to 6 

genera, 3 families and 1 endemic species (Sri Lanka Wood Frog 

(Hylarana gracilis)) (Table 2). In addition, 14 (11.2%) species of 

reptiles were recorded and they belonged to  9 genera, 7 families 

and 5 endemic species (Checkered Keelback Water Snake 

(Xenochrophis piscator), Sri Lankan Keelback Water Snake (X. 
asperrimus), Termite–hill Gecko (Hemidactylus triedrus lankae), 

Common Skink (Eutropis carinata lankae), Spotted Skink (Eutropis 
madaraszi) consider as Vulnerable (VU) species, Parker's Black 

Turtle (Melanochelys trijuga parkeri)) including 4 snakes, 2 lizards, 

2 geckoes, 4 skinks, 1 monitor and Black turtle (Table 3). However, 

no any venomous reptile species were recorded.  
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Table 1. Recorded list of freshwater fish species at Kammalakkulama Tank. 

      Family Common Name Scientific Name NCS 

1. Cichlidae 

Orange Chromide Etroplus maculatus LC 

Spiketailed Paradisefish Pseudosphromenus cupanus LC 

Mozambique Tilapia Oreochromis mossambicus   

Nile Tilapia Oreochromis niloticus   

Green Chromide Etroplus suratensis LC 

2. Cobitidae Common Spiny Loach Lepidocephalichthys thermalis LC 

3. Cyprinidae 

Flying Barb Esomus thermoicos  LC, E 

Silver carplet Amblypharyngodon melettinus LC 

Giant Daniyo Devario malabaricus LC 

Sri Lanka Blue Laubuca Laubuca lankensis  VU, E 

Silver Barb Puntius vittatus LC 

Filamented Barb Puntius singhala LC, E 

Redside Barb Puntius bimaculatus LC 

4. Aplocheilidae Dwarf Panchax Aplocheilus parvus LC 

5. Anabantidae Climbing Perch Anabas testudineus LC 

6. Bagridae Striped dwarf catfish Mystus vittatus LC 

7. Osphronemidae Snakeskin gourami Trichogaster pectoralis LC 

8. Channidae Murrel Channa striata LC 

9. Gobiidae Scribbled Goby Glossogobius giuris LC 

 

Table 2. Recorded list of amphibian species at Kammalakkulama Tank. 

 

Table 3. Recorded list of reptile species at Kammalakkulama Tank. 

Family Common Name Scientific Name NCS 

1. Natricidae 
Checkered Keelback  Water Snake  Xenochrophis piscator LC, E 

Sri Lankan Keelback Water Snake X. asperrimus  LC, E 

2. Colubridae 
Trinket Snake Coelognathus helena LC 

Common Rat Snake Ptyas mucosa LC 

3. Agamidae 
Green garden lizard Calotes calotes LC 

Common Garden Lizard C. versicolor LC 

4. Gekkonidae 
Termite-hill Gecko Hemidactylus triedrus lankae  LC, E 

Common house-gecko H. frenatus LC 

5. Scincidae 

Spotted Supple Skink Lygosoma punctatum LC 

Common Skink Eutropis carinata lankae  LC, E 

Bronzegreen Little Skink E. maculariya maculariya LC 

Spotted Skink E. madaraszi  VU, E 

6. Varanidae Land Monitor Varanus bengalensis LC 

7. Bataguridae Parker's Black Turtle Melanochelys trijuga parkeri  LC, E 

 

(especially snakes). Furthermore,  71 (56.8%) species of aquatic 

birds (28) and forest birds (43) were observed and they belonged 

to 58 genera, 41 families, 2 endemic species (Pompadour Green–

pigeon (Treron pompadora), (Sri Lanka Jungle fowl (Gallus 
lafayetii)), 3 migrants species and as a Near Threatened (NT) 

species Woolly-necked Stork (Ciconia episcopus), Black-crowned 

Night Heron (Nycticorax nycticorax), Greater Cormorant 

(Phalacrocorax carbo) were recorded  (Table 4). In addition, 12 

(15.0%) species of mammals were observed and they could be 

categorized into 12 genera and10 families including one 

Endangered (EN) species (Asian Elephant (Elephas maximus)) 

(Table 5). 

Diversity Indices  

Table 6 shows diversity indices of vertebrates of kammalakkulama 

tank. The highest Shannon-Weiner Diversity index (Hʼ) (3.61) were 

observed for birds. However, the highest Simpson's Diversity 

Index (D) was recorded for reptiles and the lowest of that was 

observed for both fish. Margalef’s Diversity Index (D
mg

) is a very 

important index and the highest value for this (8.90) was observed 

for birds. In addition, the highest Pielou’s J (Evenness) (E
H

) (0.84) 

was recorded for birds. There was a little variation of diversity 

indices between two sites (site 1 and site 2) for fish (Table 6). 

Higher Hʼ, D and D
mg

 and values were observed for fish at site 1. 

However, higher   E
H

 of fishes was recorded at site 2.  Hʼ of  

Family Common Name Scientific Name NCS 

1. Bufonidae 
Schneider's Toad Duttaphrynus  scaber  VU 

Common Toad D. melanostictus LC 

2.        Microhylidae Ornate Narrow Mouthed Frog Microhyla ornata LC 

3.        Ranidae 

 

Common Paddy Field Frog Fejervarya limnocharis LC 

Jurdon's Bullfrog Hoplobatrachus crassus LC 

Sri Lanka Wood Frog Hylarana gracilis  LC,  E 

Spotted Tree Frog Polypedates maculatus LC 
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Table 4. Recorded list of bird species at Kammalakkulama Tank. 

Family Common Name Scientific Name NCS 

1. Phasianidae   

Sri Lanka Jungle fowl  Gallus lafayetii  R, LC, E 

Indian Peafowl Pavo cristatus R, LC 

Domestic Hen Gallus gallus domesticus R, LC 
2. Anatidae  Lesser Whistling-duck Dendrocygna javanica  R,  

3. Podicipedidae  Little Grebe Tachybaptus ruficollis R, LC 

4. Ciconiidae   
Asian Openbill Anastomus oscitans R, LC 

Woolly-necked Stork Ciconia episcopus R, NT 

5. Threskiornithidae  Black-headed Ibis Threskiornis melanocephalus R, LC 

6. Ardeidae   

Black-crowned Night Heron Nycticorax nycticorax R, NT 

Indian Pond-heron Ardeola grayii R, LC 

Cattle Egret Bubulcus ibis R, LC 

Little Egret Egretta garzetta R, LC 

Purple Heron Ardea purpurea R, LC 

Great Egret Casmerodius albus R, LC 

Intermediate Egret Mesophoyx intermedia R, LC 

Gray Heron Ardea cinérea R, LC 

7. Pelecanidae   Spotted Billed Pelicon Pelecanus philippensis R, LC 

8. Phalacrocoracidae   

Little Cormorant Phalacrocorax niger R, LC 

Indian Cormorant Phalacrocorax fuscicollis R, LC 

Greater Cormorant Phalacrocorax carbo R, NT 

9. Anhingidae   Oriental Darter Anhinga melanogaster R, LC 

10. Accipitridae 
Brahminy Kite Haliastur indus R, LC 

Shikra Accipiter badius R, LC 

11. Rallidae   White breasted Waterhen Amaurornis phoenicurus R, LC 

12. Burhinidae  
Great Thick-knee Esacus recurvirostris R, LC 

Eurasian Thick-knee Burhinus oedicnemus R, LC 

13. Recurvirostridae Black Winged Stilt Himantopus himantopus R, LC 

14. Charadriidae  Red-watted Lapwing Vanellus indicus R, LC 

15. Jacanidae   Pheasant-tailed Jacana Hydrophasianus chirurgus R, LC 

16. Laridae   Whiskered Tern Chlidonias hybrida M 

17. Columbidae   

Spotted Dove Stigmatopelia chinensis R, LC 

Orange-brst Green-pigeon Treron bicinctus  R, LC 

Pompadour Green-pigeon Treron pompadora  R, LC, E 

Green Impirial-pigeon Ducula aenea R, LC 

18. Psittacidae   Rose-ringed Parakeet Psittacula krameri R, LC 

19. Cuculidae   

Asian Koel Eudynamys scolopaceus R, LC 

Blue-faced Malkoha Phaenicophaeus viridirostris R, LC 

Greater Coucal Centropus sinensis R, LC 

20. Apodidae   Asian Palm-swift Cypsiurus balasiensis R, LC 

21. Alcedinidae   

White-throated Kingfisher Halcyon smyrnensis R, LC 

Common Kingfisher Alcedo atthis R, LC 

Stork-billed Kingfisher Pelargopsis capensis R, LC 

22. Meropidae   Little Green Bee-eater Merops orientalis R, LC 

23. Ramphastidae  
Brown-headed Barbet Megalaima zeylanica R, LC 

Coppersmith Barbet Megalaima rubricapillus R, LC 

24. Picidae   Black-rumped Flameback Dinopium benghalense R, LC 

25. Aegithinidae   Common Iora Aegithina tiphia R, LC 

26. Campephagidae   Large Cuckooshrike Coracina macei R, LC 

27. Oriolidae  Black-hooded Oriole Oriolus xanthornus  R, LC 

28. Monarchidae Asian Paradise-flycatcher Terpsiphone paradisi R/M, LC 

29. Dicruridae  
White-bellied Drongo Dicrurus caerulescens R, LC 

Grey Drongo Dicrurus leucophaeus R/M 

30. Corvidae  Jungle Crow Corvus levaillantii R, LC 

31. Cisticolidae  

Jungle Prinia Prinia sylvatica R, LC 

Ashy Prinia Prinia socialis R, LC 

Plain Prinia Prinia inornata R, LC 

Grey-breasted Prinia Prinia hodgsonii R, LC 

32. Pycnonotidae  
Red-vented Bulbul Pycnonotus cafer R, LC 

White-browed Bulbul Pycnonotus luteolus R, LC 

33. Timaliidae  Yellow-billed Babbler Turdoides affinis R, LC 

34. Sturnidae  Common Myna Acridotheres tristis R, LC 
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35. Muscicapidae 
Oriental Magpie-robin Copsychus saularis R, LC 

Indian Robin Saxicoloides fulicatus R, LC 

36. Chloropseidae  Jerdon's Leafbird Chloropsis jerdoni R, LC 

37. Dicaeidae  Pale-billed Flowerpecker Dicaeum erythrorhynchos R, LC 

38. Nectariniidae  
Purple Sunbird Nectarinia asiatica R, LC 

Purple-rumped Sunbird Nectarinia zeylonica R, LC 

39. Estrildidae  
Scaly-breasted Munia Lonchura punctulata R, LC 

Black Headed Munia Lonchura malacca R, LC 

40. Motacillidae  Paddy Field Pipit  Anthus rufulus R, LC 

41. Alaudidae  Rufous Winged Lark Mirafra assamica R, LC 

 
Table 5. Recorded list of Mammal species at Kammalakkulama Tank. 

Family Common Name Scientific Name NCS 

1. Viverridae Common Palm-civet Paradoxurus hermaphroditus LC 

2. Herpestidae Indian Grey Mongoose Herpestes edwardsii LC 

3. Elephantidae Asian Elephant Elephas maximus EN 

4. Sciuridae 
Palm Squirrel Funambulus palmarum LC 

Grizzled giant squirrel Ratufa macroura dandolena  LC 

5. Leporidae Indian Hare Lepus nigricollis LC 

6. Bovidae 
Domestic Cattle  Bos indicus LC 

Domestic water buffalo Bubalus bubalis LC 

7. Felidae Domestic Cat Felis catus  LC 

8. Canidae Domestic Dog Canis familiaris LC 

9. Cercopithecidae Grey Langur Semnopithecus priam LC 

10. Pteropodidae Indian Flying-fox Pteropus giganteus LC 

NCS = National Conservation Status (The National Red List of Sri Lanka, 2012) ; LC = least concerned; R = resident; EN = endangered; M = migrant; E = endemic; VU – 

vulnerable; NT = near threatened 

 

 

amphibians in selected sites quadrate (Q1) 1, (Q2) 2 and both line 

transects L1/L2 resulted in 0.82, 1.25 and 1.02 respectively (Table 

6). A higher value of D of amphibians was observed in Q1, Q2 and 

L1/L2 (Table 6.). However, D
mg 

of amphibians changed highly and 

the highest value was recorded  at Q1, Q2 and L1/L2 (Table 6.). E
H

 

of amphibians at Q1, Q2 and L1/L2 (Table 6.). Therefore, high 

evenness resulted at Q1 than Q2 and L1/L2 because they have 

high variation among resulted species than the Q2 and L1/L2 due 

to higher variability of species. The highest Hʼ of reptiles was 

recorded at Q1, Q2, and L1/L2 (Table 6). Highest diversity resulted 

at Q2 than the Q1 and L1/L2. Lowest diversity was resulted at 

L1/L2. D
mg

 of amphibians showed a huge variation and the highest 

value was recorded in Q1, Q2 and L1/L2. and  E
H

 of amphibians 

showed a minimum variation among sites. Evenness at L1/L2 was 

higher than the Q1 and Q2. Table 7 shows various indices for birds 

at morning and evening. Both aquatic and forest birds showed a 

higher Hʼ at morning.  However, the highest D of aquatic birds and 

forest birds was observed in the evening at the kammalakkulama 

tank. In addition, the highest D
mg

 of both types of birds  was 

recorded in morning. E
H

 value showed the same pattern of 

variation observed with D
mg

 for both bird types. Hʼ of Mammals at 

site 1 and 2 was 1.40 and 1.04 respectively (Table 6.). Most of the 

mammal species were was recorded at site 1 than the site 2. 

Therefore, a higher value for D, D
mg

 and E
H

 was observed at site 1.  

 

Seasonal variation of animals  

Fish population changed within the study period and the lower 

population was observed from May to August.  The highest fish 

population was recorded from September to December. 

Amphibians showed a lower level of their population from May to 

September while the highest population was observed from 

October to December. This variation was also similar to the 

population variation of both reptiles and mammals. However, a 

different kind of variation was observed for avifauna population. 

Variation for the overall vertebrate population at kammalakkulama 

tank is shown in Fig. 3. 

 

 

Figure 3. Seasonal change of vertebrates at Kammalkkulama Tank. 

Discussion  

A considerable variation of animal species was observed in the 

study area. The lowest diversity was observed for amphibians 

while the highest diversity was observed with in birds. Due to lack 

of studies on this type of studies in dry zone ecosystems, it is 

unable to give reasons for this kind of variation.  However, this 

study revealed the reasons for the resulted the lowest diversity of 

amphibians because of the farmers in this area they tended to 

over the use of pesticides, fertilizers and other chemicals during 

the cultivation period.  In addition, Bambaradeniya (2006)  
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Table 6. Diversity Indices of Fish, Amphibian, Reptile and Mammal group in and around Kammalakkulama Tank. 

Vertebrate groups  Selected Sites 
Diversity Indices 

Hʼ D Dmg EH  

Fish 
Site 1 1.44 0.23 3.45 0.47 

Site 2 1.47 0.37 2.90 0.48 

Amphibian 

Quadrate 1 (Q1) 0.82 0.46 0.87 0.75 

Quadrate 2 (Q2) 1.25 0.29 1.34 0.70 

Line Transect L1/L2 1.02 0.35 0.80 0.57 

Reptile 

Quadrate 1 (Q1) 0.95 0.50 1.91 0.49 

Quadrate 2 (Q2) 1.26 0.35 2.17 0.57 

Line Transect L1/L2 0.86 1.58 0.96 0.78 

Mammal 
Site 1 1.40 0.24 1.99 0.58 

Site 2 1.04 0.36 1.11 0.58 

 

Table 7. Diversity Indices of birds in and around Kammalakkulama Tank at each selected sites. 

Time 

 Bird Diversity Indices 

(Hʼ)  (D)  (Dmg)  (EH) 

Aquatic Birds Forest Birds Aquatic Birds Forest Birds Aquatic Birds Forest Birds Aquatic Birds Forest Birds 

Morning  1.74 1.75 0.27 0.08 3.62 5.51 0.54 0.50 

Evening  1.45 1.33 0.40 0.25 3.55 3.31 0.45 0.45 

Hʼ = shannon weiner diversity index; D = simpson index; Dmg = margalef’s diversity index; EH = pielou’s J (evenness). 

 

 

addressed some more reasons for the decline the amphibian 

populations at particular ecosystem namely; environmental 

pollution, climate change and habitat degradation. During the 

study period at kammalakkulama tank, Sri Lanka Wood Frog 

(Hylarana gracilis) was recorded as endemic amphibian species. 

 

Low diversity of fish observed in kammalakkulama tank during the 

study period, there are records of tilapias and other exotic fish 

species were introduced in this tank to increase the catch size of 

fish by fishing community in this area. Therefore,  native fishes 

have to compete with these exotic fishes for food, nesting, space 

and they also subjected to predation (Gunawardene et al., 2007). 

Invasive species are likely to be flagged as the key agent for the 

extinction of freshwater fishes. Among 15 genera, 9 families 

(Table 1) of fishes recorded in kammalakkulama tank only 1 family  

and 3 genera  were recorded as endemic species of fishes in Sri 

Lanka including Flying Barb (Esomus thermoicos), Sri Lanka Blue 

Laubuca (Laubuca lankensis) and Filamented Barb (Dawkinsia 
singhala syn. Puntius singhala) and Sri Lanka Blue Laubuca 

categorized under Vulnerable species in Sri Lanka (The National 

Red List of Sri Lanka, 2012). Mozambique Tilapia (Oreochromis 
mossambicus) and Nile Tilapia (O. niloticus) were recorded as 

major introduced invasive species (Bambaradeniya, 2006) in 

kammalakkulama tank. There were a clear relationship between 

aquatic bird population and fish population in kammalakkulama 

tank. Results revealed aquatic birds’ population at 

kammalakkulama tank increases meanwhile recorded freshwater 

fish population was decreased. Statistically there is significant 

(p<0.05) (P-Value = 0.014) relationship between aquatic birds and 

freshwater fishes at kammalakkulama tank. 

 

This study revealed a higher diversity of avifaunal species 

occurred in this study area.  A similar observation was reported in 

some other studies, that study was conducted at the wet zone 

they also recorded the highest diversity reported as avifauna 

among all the vertebrates (Liyanage et al., 2007). Consider the 

aquatic birds (water birds) 33 families are listed in the world 

according to the Wetlands International and among these the 21 

families are recorded from Sri Lanka (Henry, 1998). During this 

study period, 14 (66.6%) families were recorded at 

kammalakkulama tank (Table 4.) among 22 families in Sri Lanka. 

This observation was the considerable recorded of aquatic birds 

especially in dry zone. Two endemic birds; Sri Lanka Jungle fowl 

(Gallus lafayetii) and Pompadour Green-pigeon (Treron 
pompadora) were recorded as representing two genera and two 

families among 58 genera, 41 families and 3 migrant; Asian 

Paradise-flycatcher (Terpsiphone paradise), Whiskered Tern 

(Chlidonias hybrid) and Grey Drongo (Dicrurus leucophaeus). 

Mihintale area is one of the important places with suitable 

habitat which provide more suitable habitats for different species 

of birds including migrants in Sri Lanka (De Zoysa et al., 2014). 

Normally migrant birds start arriving in Sri Lanka at the end of 

September and they return to their breeding grounds towards the 

end of April. However, most migrants are visit in between the 

October to April, because most of the species are start their 

breeding on the February and March. Therefore, the recorded less 

number (three)  of migrant species in the middle of the migration 

season of birds in Sri Lanka indicate the brutal changing of 

climate and rainy pattern in Sri Lanka especially in dry zone area. 

A similar observation also reported by Both & Visser (2001). They 

reported that numerous long-distance migrants suffered due to 

the changes of climate in breeding and wintering areas at 

different speeds, preventing adequate adaptation for each 

particular species. (Both & Visser, 2001) 

 

The reptile fauna of Sri Lanka is highly diverse and shows 

affinities to that of the Western Ghats of peninsular India and 

reptiles are adaptable and less extinct-prone than most other 

vertebrates (Bambaradeniya, 2006). During the study period 3 

genera and 3 families were recorded with 5 endemic species of 
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reptiles into Sri Lanka among 9 genera, 7 families; Checkered 

Keelback Water Snake (Xenochrophis piscator), Sri Lankan 

Keelback Water Snake (X. asperrimus), Termite-hill Gecko 

(Hemidactylus triedrus lankae), Common Skink (Eutropis carinata 
lankae) and Spotted Skink (E. madaraszi). Remarkable observation 

of this study was no any venomous snakes were recorded 

throughout the study period. Presence of a higher number of 

predators and anthropogenic activities may be the reason for the 

absent venomous snakes around the kammalakkulama tank. 

According to the Bambaradeniya (2006) domestic cats, poultry and 

the Common Coucal (Centropus sinensis) are the known predators 

of Agamids, Geckos, Skinks and Snakes. We interviewed some 

villagers for identify the reason for absent of venomous snakes 

around this study area from kammalakkulama and 

kurundankulama villages that near to kammalakkulama tank. Most 

of the villagers gave an answer as the higher number of 

population of Indian Peafowl (Pavo cristatus) are a habit around 

this particular tank is the main reason for that. Because most of 

the snakes including venomous snakes are hiding to escape their 

main predator (Indian Peafowl (Pavo cristatus)), as their hiding 

places most of the snakes used the villagers’ home garden and 

houses near to kammalakkulama tank. Therefore, their life is 

always under threatened due to these kinds of especial 

adaptations of snakes. There are few of villagers answer, as they 

do not know the reason for that and most of the snakes could be 

seen in their home garden and the nearby area of their houses. 

According to this study, it could be revealed that the main 

predator of snakes, which live around kammalakkulama tank. The 

overall diversity of reptiles at study site have less diversity than 

the birds and fishes. Pesticides were used first time in Sri Lanka 

to control malaria in 1946 especially in dry zone. Since there have 

been a gradual increase the use of pesticides at the dry zone area 

for purposes of agriculture and public health (Bambaradeniya, 

2006). In addition, both venomous and non-venomous snakes are 

widely killing in Sri Lanka through fear and ignorance, as a 

precautionary measure against snakebite especially in dry zone 

area.  

 

Third less diversity was recorded for a mammal. There are 12 

species of mammals were recorded belongs to 12 genera, 10 

families.  During the study period no any endemic mammal 

species were recorded. Throughout the study areas, Palm Squirrel 

(Funambulus palmarum), Indian Grey Mongoose (Herpestes 
edwardsii), Palm Squirrel (Funambulus palmarum) and Indian Hare 

(Lepus nigricollis) were commonly recorded mammals. The 

presence of Domestic Cattle (Bos indicus), Domestic water buffalo 

(Bubalus bubalis), Domestic Cat (Felis catus) and Domestic Dog 

(Canis familiaris)  indicated that there were higher level of human 

activities nearby to  kammalakkulama tank, which were mostly 

related to agricultural  life style. In addition, footprint of wild 

Asian Elephant (Elephas maximus) was observed and it is an 

endangered species in Sri Lanka (The National Red List of Sri 

Lanka, 2012). This was strong evidence this area utilized by the 

wild elephants for their needs.  It is The  home-range size of 

elephant  is dependent on the availability of food, water and 

shelter in that particular region (Sukumar, 2006). In present day 

elephant home range extends into and overlaps with agricultural 

lands in study site and this will be a the reason for human-

elephant conflict (Santiapillai et al., 2010). Human–elephant 

conflict makes a major threat to elephants in many parts of Asia, 

including Sri Lanka (Fernando et al., 2005) which was well 

explained by Santiapillai et al. (2010). They reported that increase 

in human population density and changes in the land-use patterns 

in that particular area or region, elephant habitat is being 

continuously reduced at their home range. Therefore, elephants 

try to invade the human settlement area.  

 

Threats  

This study revealed five major threats on vertebrates live in and 

around of kammalakkulam tank. These threats can be classified as 

human activities, deforestation and habitat degradation, 

predation, road kills and climate change (Flooding and Drought 

conditions).  There are human settlements around the tank and 

people are utilizing land around the tank for paddy cultivation, 

chena cultivation and animal husbandry.   

   
Figure 4. Road killed of amphibians (Hoplobatrachus crassus at left and Hylarana gracilis at right) near the Kammalakkulam Tank’s sub 

road. 
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Figure 4. Kammalakkulama Tank at flood season. Figure 5. Kammalakkulama Tank at drought season. 
 

Farmers use a higher level of fertilizer, pesticides and herbicides 

for their cultivation, which is toxic for most of amphibians, 

reptiles, birds, fishes and mammals.  In addition, farmers dispose 

empty bottles and other packaging bags of these agrochemicals to 

the environment without any precautions that will lead for many 

problems for both animal and environment in the study area. Most 

of the remnant forests are fragmented and small with contiguous 

large tracts remaining only in the dry zone (IUCN Sri Lanka, 2007). 

In addition, most of the villagers and paddy farmers do their chena 

cultivation as alternative income pathways and they clear the 

forest area and burn the existed vegetation for land preparation, 

which leads to losses of feeding, breeding and nesting habitat for 

most of the mammals, birds, amphibians and reptiles. Therefore, 

sometime these animals cause conflict with farmers due to loss of 

their natural habitat. As a good example during the study period 

we could be able to observe huge foot print of wild elephant near 

the tank, near the paddy area and chena lands.  Road kills was 

another major problem faced by amphibians (Fig. 4.) and reptiles 

(snakes).  The Northeast monsoon season is very important for the 

dry zone of Sri Lanka because the highest amount of rainwater 

coming with Northeast monsoon.  Therefore, at that time the most 

of the tank in dry zone are spilled and flooding nearby tank area 

as same kammalakkulama tank (Fig. 5). Then most of the 

terrestrials vertebrates get the problem with this flooding 

situation by the loss of their resting, nesting, feeding and hiding 

places. On the other hand this area has a very harsh dry spell 

before start Northeast monsoon season (Fig. 5). Then most of the 

vertebrates and other animals are severely suffered due to 

drought at that period.  

 

Conclusion 

The diversity indices of vertebrates group present in the 

kammalakkulama tank showed a huge variation. The highest 

diversity was observed in birds and lower diversity resulted in 

amphibians. The population of aquatic birds was dependent on 

the water level of the tank while water level of the tank did not 

have any effect on forest bird population.  Morning hours are 

more preferable and suitable to observe the avifaunal species 

than evening hours. Amphibians were highly recorded in the 

evening time of the study period. Reptiles and mammals were 

mostly recorded at the shrub, grassland area and the edge of the 

forest area near to the village. Human activities were the major 

threats to animals live in and around the study area.    
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