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Abstract 

In the reservoirs of Sri Lanka, two exotic cichlid species, Oreochromis mossam-
bicus and O. niloticus are dominant. Small indigenous cyprinid species are abundant in 
reservoir fish communities, but they remain unexploited due to poor consumer preference. 
In the present paper, an attempt is made to investigate the spatial and temporal fluctua-
tions of distribution of these unexploited small indigenous cyprinid species in three 
reservoirs of Sri Lanka. Experimental fishing with multi-mesh gillnets (12.5 mm to 37 
mm stretched mesh) having the spread height of 1.5 m, was carried out in inshore and 
offshore areas of the three reservoirs during the seasons of high and low water levels. As 
cichlids exhibit depth preference with size, their juveniles were not caught in these gillnets 
which were set in offshore areas with depths greater than 1.5 m. Amblypharyngodon 
melettinus, Puntius chola and P. filamentosus were found to be the most abundant species 
in all three reservoirs. The species composition in the gillnet catches appears to be influ-
enced by water level fluctuations in reservoirs perhaps due to inshore-offshore migration 
of individual fish species associated with water level fluctuations. Despite the site-specific 
differences in species distribution and abundance and their temporal variations, a small 
mesh (12.5 mm to 37 mm) gillnet fishery with the minimum panel height of 1.5 m can be 
introduced to exploit small indigenous cyprinids in Sri Lankan reservoirs without harming 
the existing fishery of exotic cichlids. 
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Introduction 

The reservoir fishery of Sri Lanka, albeit based almost entirely on 
two exotic cichlid species, Oreochromis mossambicus and O. niloticus (De 
Silva 1988; Amarasinghe 1998), is highly productive compared to the 
average annual yield of about 80 kgha-1 in tropical lowland reservoirs 
(Oglesby 1985). However, about 38 species are known to represent reser-
voir fish fauna of Sri Lanka (Fernando 1984; Pethiyagoda 1991). Most of 
these indigenous fish species are not exploited in Sri Lankan reservoirs. 
Fernando and Holčik (1991) have suggested that due to the inability of 
indigenous fish species of riverine origin to sustain productive fisheries in 
tropical reservoirs, introduction of lacustrine or lacustrine-adapted fish 
species is necessary to establish productive fisheries. However, Schiemer 
and Hofer (1983) have found that there are sizeable populations of small-
sized indigenous cyprinids in a Sri Lankan reservoir. Based on these find-
ings, Amarasinghe (1985), De Silva and Sirisena (1987) and Pet and Piet 
(1993) have carried out detailed surveys and found that small-sized cypri-
nid species such as Amblypharyngodon melettinus, Puntius chola, P. dor-
salis and P. filamentosus named as minor cyprinids to differentiate from 
Gangetic and Chinese major carps, are abundant in Sri Lankan reservoirs. 
They have also shown that these species can be differentially harvested 
using small-mesh (< 52 mm stretched mesh size) gillnets without harming 
the existing reservoir fishery based on exotic cichlids. Due to the high turn-
over rates of these small-sized cyprinids, they are capable of sustaining 
fisheries (Amarasinghe et al. 2002). 

It has been shown that there is a high potential for establishing a 
subsidiary gillnet fishery for minor cyprinids in Sri Lankan reservoirs for 
more complete utilization of the fish resources (De Silva and Sirisena 
1989; Amarasinghe 1990; Pet et al. 1996). However, as shown by Amaras-
inghe (1985; 1990), activity patterns of various minor cyprinid species 
vary during different time intervals of the day and their catchabilities in 
gillnets are influenced by water level fluctuations in the reservoir. Al-
though present in high densities, minor cyprinids are not conventionally 
exploited in Sri Lankan reservoirs due to poor consumer acceptability (Piet 
and Vijverberg 1998; Amarasinghe et al. 2002). Amarasinghe (1990) 
indicated that these minor cyprinids are a source of potential supplemen-
tary income for fishers in Sri Lankan reservoirs. Also, as shown by Ama-
rasinghe et al. (2002), they can be used to produce fishmeal to feed fish 
fingerlings reared in net cages and ponds for the development of culture-
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based fisheries in village reservoirs. Some evidence is found in other south 
Asian countries such as Bangladesh that small indigenous fish species have 
significantly high potential for contributing to human nutrition, especially 
due to the reason that some species such as Amblypharyngodon mola are 
found to be rich in vitamin A (Roos et al. 2007). In order to exploit minor 
cyprinids in reservoirs without harming the existing fishery based on cich-
lids, it is imperative that a two-tier fishery which can co-exist be estab-
lished in which cichlids are exploited by larger mesh (> 8.5 cm stretched 
mesh sizes) gillnets while minor cyprinids are exploited by gillnets of 1.5 
to 5.2 cm stretched mesh sizes. Hence, knowledge about the abundance 
and distribution of minor cyprinids is important for the purpose. 

Minor cyprinids are somewhat comparable to small pelagic fish 
species in marine environments due to the reason that they move freely in 
the water-column (pelagic domain) where they spend most of their time. 
As many small pelagic fishes in marine habitats, minor cyprinids such as 
A. melettinus in Sri Lankan reservoirs exhibit gregarious spatial behaviour 
(Schiemer and Hofer 1983). Hofer et al. (2003) have shown that a unique 
gill structure consisting of a double row of fine appendices bordering the 
gill lamellae is present in A. melettinus and that the changing position of 
appendices correlates with diurnal feeding during day-time and swimming 
during night. Based on this evidence, it was hypothesized that minor cypri-
nids exhibit distribution patterns which may vary in time and space and 
according to the species. Such spatial and temporal variations in distribu-
tion patterns of fish species are needed to be investigated to identify the 
general pattern shared by different species in the same habitat and even by 
the same species in different habitats, which might have a potential use for 
planning management strategies for a new fishery for minor cyprinids. In 
the present paper an attempt is made to investigate the spatial and temporal 
fluctuations of distribution of unexploited small indigenous fish species in 
three reservoirs of Sri Lanka. 

Materials and Methods 

Study area 
 

The present study was carried out in three reservoirs of Sri Lanka 
(Fig. 1) viz., Minneriya (8º 02’ N; 80º53’ E), Udawalawe (6º 25’ N; 80º50’ 
E) and Victoria (7º 13’ N; 80º47’ E). Minneriya and Udawalawe are irriga-
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Figure 1. Map of Sri Lanka showing locations 
of the three reservoirs studied. MIN – Min-
neriya; UDA – Udawalawe; VIC – Victoria 
(modified after Silva and Gamlath 2000). 

 

tion reservoirs and Victoria is 
a hydroelectric reservoir. As a 
result of the release of water 
for irrigation and hydroelec-
tricity generation, all three 
reservoirs are subjected to 
heavy drawdown in spite of 
the pulses of inflow from 
associated rivers during the 
rainy seasons. Some mor-
phometric, hydrological and 
physico-chemical parameters 
are presented in table 1. These 
reservoirs support profitable 
fisheries and exotic cichlid 
species, O. mossambicus and 
O. niloticus form over 80% of 
the landings (Sricharoendham 
et al. 2008). Minor cyprinids 
in all three reservoirs remain 
virtually unexploited although 
some fishers in Minneriya 
reservoir exploit them sporadi-
cally (Amarasinghe 1990). 

Experimental fishing 
Fishes were sampled approximately bi-monthly between January 

1999 and January 2001 but sampling dates and intervals were not identical 
in the three reservoirs. On each sampling date, fishes were sampled from 
morning until late dusk using multi-mesh, mono-filament gillnets (12.5, 
16, 20, 25, 33, 37 mm stretched mesh size). The panel height of gillnets 
used was 1.5 - 2.1 m. The length of net panel ranged from 10.7 m for 12.5 
mm mesh gillnet to 18.7 m for 37 mm mesh gillnet. Gillnet fishing was 
carried out in the shallow, inshore areas (at about 1.5 m water depth) and 
offshore areas (deeper than 1.5 m) separately. Gillnets were exposed for 
about 30 minutes. In each gillnet fishing trial, numbers and weights of fish 
caught per gillnet were recorded for each species separately. 

Water level data 
Data on mean monthly water levels of Minneriya reservoir were 

obtained from the Irrigation Department and those of Udawalawe and 
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Victoria reservoirs were obtained from the Mahaweli Authority of Sri 
Lanka. In each reservoir, mean water level for the entire period was esti-
mated and the months with water levels above and below the overall mean 
were noted. The months with water levels above the overall mean were 
considered as months of high water level and those with water levels below 
the overall mean were considered as months of low water level. 
Table 1. Some morphometric, hydrological, physico-chemical and biological parameters 
of the three reservoirs studies. Source: Weliange and Amarasinghe (2007) and Silva et al. 
(2008). 

Parameter Minneriya Udawalawe Victoria 
Type irrigation irrigation hydropower 
River basin Mahaweli Walawe Mahaweli 
Years of construction 276 AD 

(Renovated in 
1903) 

1969 1988 

Altitude (m above mean sea 
level) 

96 88.4 438 

Area (km2) 25.5 34.1 22.7 
Mean depth (m) 5.8 7.9 30.5 
Maximum depth (m) 13.0 20 98.0 
Volume (x 106 m3) 170.2 268 783 
Catchment area (km2) 249 1,164 1,891 
Dead storage (x 106 m3) 3.2 26.26 34 
Shoreline (km) 60.4 53.0 261.0 
Shoreline development 2.78 4.38 7.92 
Temperature (°C) 26.5 – 31.5 26.5 – 29.2 20.0-24.6 
Conductivity  (µScm-1) 97 - 203 102 - 160 65 - 80 
Secchi depth (cm) 45 - 280 50 - 250 170 - 260 
Chl-a (µgl-1) 6.0 – 40.0 5.0 – 14.0 6.8 – 22.0 

Data analysis 
Catch per unit effort (CPUE) values, expressed as numbers (CPUE 

in numbers) and weight (CPUE in weight) per 100 m2 of net per hour, were 
estimated for each species caught in the gillnets. 

As a measure of relative abundance and commonness of each spe-
cies in gillnets, an index of relative importance (IRI; Kolding and Skaale-
vik 2007) was used: 
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where %CPUEWj and %CPUENj are percentage CPUE in weight and in 
number, respectively, of species j. Fj is percentage frequency of occurrence 
of species j in total number of settings and m is total number of species. 
IRIj is the index of relative importance of species j. IRI values were esti-
mated for each species caught in gillnets set in inshore and offshore areas 
separately for the three reservoirs.  

 To investigate the underlying spatio-temporal pattern of the distri-
bution and commonness of fish species, similarity of fish species occur-
rence in different sampling dates in the inshore and offshore areas was 
determined by Bray-Curtis similarity analysis (Bray and Curtis 1957). This 
analysis was performed for sorting based on group averages of 4th root 
transformed % IRI data for classification of sites/sampling dates based on 
the similarity matrix. Here, 4th root transformation was performed in order 
to down-weight the importance of the common species so that the less 
dominant species play some role in determining similarity of samples 
(Clarke and Warwick 1994). Based on the same similarity matrix, sites/ 
sampling dates were ordinated by multidimensional scaling (MDS). These 
multivariate statistical analyses were performed using the PRIMER (Ver-
sion 5.2.9) software (Clarke and Gorley 2001). 

 Attempts were then made to investigate whether these ordinations 
are related to water levels in the reservoirs. 

Results 

Fish composition expressed as mean catch per unit effort (CPUE in 
Nos 100 m-2, hr-1) is given in table 2. 

According to %IRI (Table 3), the three most important species in 
the experimental gillnet catches of the mesh sizes 12.5 mm to 37 mm were 
A. melettinus, P. filamentosus and P. chola. In offshore areas of Minneriya, 
Rasbora daniconius also formed over 5% of total IRI. None of the other 
species formed significant proportions in any of the reservoirs. Exotic 
cichlids were also negligible in the gillnet catches. The IRI for the gillnet 
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Table 2. Fish composition expressed as mean catch per unit effort (100 indm-2, hr-1) in 
three reservoirs based on experimental gillnet fishing (both small and large mesh gillnets) 
carried out from January 1999 to January 2001. Abbreviations for species names (Abb.) 
are used in figure 3. The species marked with asterisks were caught only in large mesh 
(>52 mm) gillnets. 

Family/species Abb. Minneriya Udawalawe Victoria 
Cyprinidae     
  Amblypharyngodon melettinus (Val.) Am 88.961 37.325 38.570 
  Catla catla (Ham.-Buch.)* Cc  0.013  
  Chela laubuca (Ham.) Cl 0.396   
  Danio malabaricus (Jerdon) Dm 0.043 0.048 2.719 
  Esomus danrica (Val.) Ed 0.071  0.384 
  Garra ceylonensis Bleeker Gc 0.120   
  Labeo dussumieri (Val.)* Ld 0.012 0.098  
  L. rohita (Ham.) Lr  0.060  
  Puntius bimaculatus (Bleeker) Pb 0.107   
  P. chola (Ham.-Buch.) Pc 19.948 1.356 14.607 
  P. dorsalis (Jerdon) Pd 0.561 0.926 0.452 
  P. filamentosus (Val.) Pf 8.942 7.260 15.325 
  P. sarana (Ham.-Buch.) Ps 0.010  0.003 
  P. vittatus Day Pv 1.300   
  Rasbora daniconius (Ham.-Buch.) Rd 8.067 2.240 0.061 
  Tor khudree (Sykes)* Tk   0.003 
Bagridae     
  Mystus keletius (Val.) Mk 0.002 0.002  
  M. vittatus (Bloch) Mv 1.665 0.084 0.515 
Cichlidae     
  Etroplus maculatus (Bloch) Em 0.406  0.018 
  E. suratensis (Bloch) Es 0.048 0.255 0.002 
  Oreochromis mossambicus (Peters) Om 0.252 0.037 0.381 
  O. niloticus (L.) On 0.359 0.085 0.074 
  Tilapia rendalli (Boulenger) Tr 1.407 0.004 0.023 
Gobiidae     
  Glossogobius giuris (Ham.-Buch.) Gg 0.335 0.273 0.128 
Hemirhamphidae     
  Hyporhamphus limbatus (Val.) Hl 0.947 0.625  
Anabantidae     
  Anabas testudineus (Bloch) At 0.088   
Siluridae     
  Ompok bimaculatus (Bloch)* Ob 0.033 0.022  
Mastacembelidae     
  Mastacembelus armatus (Lacapede) Ma 0.052  0.001 
Ophicephalidae     
  Ophicephalus striatus (Bloch)* Os 0.002   
Osphronemidae     
  Trichogaster pectoralis (Regan) Tp 0.014   
Heteropneustidae     
  Heteropneustes fossilis (Bloch) Hf 0.208 0.014 0.045 
Number of species  28 19 18 
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Table 3. Percentage index of relative importance (%IRI) of fish species caught in gillnets 
in inshore and offshore areas of the three reservoirs. The species which contributed more 
than 5% to the total IRI are indicated in bold numerals. N – Not caught. 

 
Species 

% IRI 
Minneriya Udawalawe Victoria 

Inshore Offshore Inshore Offshore Inshore Offshore 
A. melettinus 38.0 26.5 52.7 66.6 47.5 31.0 
A. testudineus 0.0 0.0 N N N N 
C. laubuca 0.0 0.0 N N N N 
D. malabaricus  0.1 N N N 0.4 2.1 
E. danrica 0.1 0.0 N N 0.0 0.1 
E. maculatus 0.3 0.3 N N N N 
E. suratensis 0.0 0.0 0.2 0.0 N N 
G. ceylonensis 0.1 0.0 N N N N 
G. giuris 0.0 0.2 0.4 0.1 0.0 0.1 
H. fossilis 0.3 0.1 0.0 0.0 N 0.0 
H. limbatus 0.5 0.1 1.0 0.0 N N 
L. dussumieri N N N 0.1 N N 
L. rohita N N 0.0 0.0 N N 
M. armatus 0.0 0.1 N N N N 
M. kelatius N N N N N 0.0 
M. vittatus 2.0 0.4 0.0 0.0 0.2 0.1 
O. mossambicus 0.0 0.0 0.0 N N N 
O. niloticus 0.0 0.0 0.0 0.0 N N 
P. bimaculatus 0.0 0.0 0.0 N N N 
P. chola 27.5 37.7 1.7 3.0 16.5 23.7 
P. dorsalis 0.4 0.1 1.7 1.7 0.2 0.4 
P. filamentosus 26.3 27.9 40.0 26.1 35.1 42.5 
P. sarana 0.0 N 0.0 N 0.0 N 
P. vittatus 0.0 N N N N N 
R. daniconius 4.1 6.5 2.4 2.4 N 0.0 
T. pectoralis 0.0 N 0.0 N N N 
T. rendalli 0.0 0.0 0.0 N N N 

catches indicate that A. melettinus, P. chola, P. filamentosus and R. dani-
conius were the four most dominant species in inshore and offshore areas 
of Minneriya and Udawalawe reservoirs whereas in Victoria reservoir, the 
four most dominant species were A. melettinus, P. filamentosus, R. danico-
nius and D. malabaricus (Fig. 2). However, the ranking of these dominant 
species showed differences between inshore and offshore areas as well as 
between reservoirs. For example, A. melettinus was the most dominant 
species in all three reservoirs except in offshore areas of Minneriya and 
Victoria reservoirs, where P. chola and P. filamentosus respectively regis-
tered the highest rank (Fig. 2). 
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Figure 2. Relative importance of the fish species caught in gillnets of 12.5 mm to 37 mm 
mesh sizes. The five most dominant fish species in each reservoir are listed in each figure. 
(a) Minneriya; (b) Udawalawe; (c) Victoria; Weight (%) - % CPUEW; Number (%) - % 
CPUEN; % FRQ - % Frequency of occurrence; N – Number of species. For explanation of 
notations and terms, see the text. 

Percentage IRI of different species during the sampling dates in in-
shore and offshore areas separately in the three reservoirs are shown in 
figure 3. They indicate that there is a spatio-temporal variation in the cat-
chability of various species. 

Bray-Curtis classification (Fig. 4) and MDS ordination (Fig. 5) in-
dicated that the species composition in the gillnet catches in inshore and 
offshore areas during different sampling dates show spatial and temporal 
differences in all three reservoirs. The MDS ordination also indicates that
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(a) Minneriya - Inshore
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(b) Minneriya - Offshore
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(c) Udawalawe - Inshore
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(d) Udawalawe - Offshore
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(e) Victoria - Inshore
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(f) Victoria - Offshore
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Figure 3. Percentage IRI of different species during the sampling dates in inshore and 
offshore areas in the three reservoirs. Asterisks indicate the sampling dates during the 
seasons of low water level. Species abbreviations are as given in table 2. 

species composition is somewhat similar in the months of low water level. 
Generally in a given sampling date, the species composition was similar 
between inshore and offshore areas. 
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(a) 

 
(b) 

 
(c) 

Figure 4. Bray-Curtis similarity of the species composition in the gillnet catches in inshore 
and offshore areas during different sampling dates in the three reservoirs. I – Inshore area; 
II – Offshore area. (a) Minneriya; (b) Udawalawe; (c) Victoria. 
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Figure 5. MDS ordination of species composition in the gillnet catches in inshore and 
offshore areas during different sampling dates in the three reservoirs. The sampling dates 
during the seasons of low water level are in italics. All stress values are < 0.14 indicating 
sufficiency of two-dimensional ordination of datasets. I – Inshore area; II – Offshore area. 
(a) Minneriya; (b) Udawalawe; (c) Victoria. 



Asian Fisheries Science 22(2009):867-884 879 

Discussion 

The species that occur in reservoirs are essentially those which 
have drawn from associated riverine habitats. Reservoirs are known to be 
of intermediate characteristics between rivers and lakes because they con-
sist of a riverine zone close to inflows, lacustrine zones close to the bund 
and intermediate zones between these two extremes (Thornton et al. 1990). 
As such, it can be expected that the reservoirs can harbour many fish spe-
cies ranging from those adapted to riverine habitats to those adapted to 
lacusrine habitats. As tropical reservoirs in most parts of Asia do not have 
species adapted to lacustrine habitats, those which can colonize limnetic 
zones of reservoirs are indigenous fish species which prefer consuming 
continuously available food resources as is the case in slow flowing habi-
tats in rivers. Yap (1999) also mentioned that colonization success of 
riverine species in newly impounded reservoirs depends on the habitat 
utilization of fish species drawn from riverine habitats. This suggests that 
the fish species which can colonize various habitats in reservoirs where 
there are no indigenous lacustrine species are not essentially the exotics 
with pre-adaptation to lacustrine conditions but those which prefer limnetic 
habitats. 

According to Fernando and Holčik (1991) riverine species are not 
successful colonizers of reservoirs. They have argued that successful colo-
nization of reservoirs is possible for lacustrine or lacustrine-adapted spe-
cies. However, reservoirs being intermediate between rivers and lakes, can 
also be colonized by limnophilic species drawn from associated riverine 
habitats (Yap 1999). The availability of their preferred food in reservoirs 
also facilitates their colonization success in reservoirs. Hofer and Schiemer 
(1983) and Weliange and Amarasinghe (2003a; 2003b; 2007) have shown 
that minor cyprinid species such as A. melettinus, P. chola and P. filamen-
tosus feed mainly on phytoplankton which is the most abundant food cate-
gory in reservoirs. 

The main objective of this study was to provide data to support the 
development of applicable guidelines for exploitation of untapped fishery 
resources in Sri Lankan reservoirs. Previous studies (Amarasinghe 1985; 
1990; De Silva and Sirisena 1987; 1989; Sirisena and De Silva 1988; Pet et 
al. 1996) have shown that small cyprinids in Sri Lankan reservoirs could 
be differentially harvested using small mesh (< 52 mm stretched mesh) 
gillnets. It is a fact however, that introduction of a subsidiary fishery for 
these untapped fishery resources has to be done with sufficient manage-
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ment measures, especially due to the reason that fishers in Sri Lankan 
reservoirs are known to increase efficiencies of their fishing methods 
(Amarasinghe and Pitcher 1986; Amarasinghe and De Silva 1992) and to 
use illegal fishing methods such as shore seine nets (Fernando 1967; De 
Silva 1985; Amarasinghe and De Silva 1992). As such, it is imperative to 
define clear guidelines to introduce a subsidiary fishery to exploit these 
untapped fishery resources, which can co-exist with the present gillnet 
fishery targeting mainly exotic cichlids. 

The present analysis indicates that the %IRI of exotic cichlids 
which were caught in gillnets both in inshore and offshore areas were very 
insignificant. It must be noted that the shallowest depth where gillnets of 
the panel height of 1.5 m can be operated is exactly the same as gillnet 
height. The cichlid species are known to exhibit depth preferences accord-
ing to body size, i.e., smaller individuals prefer shallow, littoral areas 
whereas adults prefer deeper, pelagic zones (Caulton and Hill 1973; Caul-
ton 1975; Ribbink and Hill 1979). It is therefore unlikely that juveniles of 
exotic cichlids are caught in small mesh (< 37 mm) gillnet which are set in 
the areas with depths greater than 1.5.m as has been evident from the pre-
sent investigation. 

In general, species composition in gillnets catches in inshore and 
offshore areas shows seasonal differences possible due to the changes in 
catchability of various species in gillnets. In inshore areas of all three 
reservoirs, A. melettinus was the most important species. The relative 
importance of P. filamentosus in inshore areas of Udawalawe reservoir was 
also high. However, in offshore areas of Udawalawe reservoir, P. chola 
showed the highest dominance whereas P. filamentosus was the most 
dominant in offshore areas of Victoria reservoir. The species composition 
expressed as % IRI appears to be influenced by water level fluctuations in 
reservoirs perhaps due to inshore-offshore migration of individual fish 
species associated with the water level fluctuations. Despite the site-
specific differences in species distribution and abundance and their tempo-
ral variations, a small mesh (12.5 mm to 37 mm) gillnet fishery with the 
minimum panel height of 1.5 m can be introduced to exploit minor cypri-
nids in Sri Lankan reservoirs. However, temporal and spatial variation in 
the catchability of small-sized indigenous cyprinid species might be a 
crucial factor to be considered when introducing subsidiary fishery for 
them due to the reason that seasonal variations in catch efficiencies would 
obviously affect income of fishers. Also as suggested by De Silva and 
Sirisena (1989), once such a fishery is introduced the exploitation levels 
should be closely monitored to determine the optimal fishing strategies. 
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In most tropical reservoirs, small-sized fish species are known to be 
abundant (Ahmed et al. 2001; Jutagate et al. 2003; Roos et al. 2007), and 
therefore the present finding are of significance in regional context. As 
small-sized cyprinids are rich with micronutrients, especially Vitamin A 
(Roos et al. 2007), introduction of a subsidiary fishery to exploit this un-
tapped resource is further justifiable as regards to human health. Also this 
will help increasing reservoir fisheries production through more complete 
exploitation of fish communities in Sri Lankan reservoirs as suggested by 
Pet et al. (1996). Exploitation of small cyprinids is no way considered as 
shifting the fishery towards lower trophic levels as shown by Pauly et al. 
(1998; 2002) in most fisheries because small cyprinids and exotic cichlids 
which dominate the reservoir fisheries production in Sri Lanka share more 
or less similar trophic levels in reservoir fish communities. 
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