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Abstract 

Growth and mortality parameters of Penaeus i.ndicus at Negombo and Chilaw (Sri 
Lanka) caught between September 1982 and June 1986 are analyzed on an annual basis 
using length.fr8quency data. 

The asymptotic lengths for different periods and areas varied from 20.5 to 24.0 cm 
(total length) and the von Bertalanlly growth constant was between 1.5 and 1.8 per 
year. Total mortalityvariedfrom2.89to4,49peryear. The mean natural mortalities for the 
whole period of study were 2. 7 and 2.6 per year for Negombo and Chilaw, respectively. 
Fishing mortality was 0:39 to 0.97 per year in Negombo and 0.39 to 1.86-per year in 
Chilaw. 

From the relative yield isopleths drawn, an increase of fishing effort to a value 
of fishing mortality of2.6 peryearcan be made with an increase of minimum mesh size. AB 
this is a multispecies fishery, the optimum mesh size should be determined after 
finding a balance with the other commercially important shrimp species. 
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Discussion 

In this study, all the population dynamics parameters have been 
calculated using formulae derived mainly for fish and later applied to 
shrimp by several authors including Jones and van Zalinge (1981 ). The 
growth pattern of penaeids in general may be more complex than the 
pattern described by the von Bertalanffy growth equation (Nair et al. 
1983b) on which this study is mainly based. Shrimp show a stepwise 
growth due to moulting. The discrete recruitment pattern (Jayakody 
and Costa 1985) and a part of the life cycle spent in estuaries (Manisseri 
and Manimaran 1981) make it difficult to estimate growth parameters 
accurately. 

The asymptotic lengths found in this study (Table 2) are very close 
to the previous values recorded for this species (Jayakody and Costa 
1985). Specimens with total lengths very close to the L_ values obtained 
in this study have been recorded from the Indian Ocean (Manisseri and 
Manimaran 1981). Few specimens of the length group of20-20.9 cm 
were recorded. Therefore the values ofL_ of this study (20.5-24.0 cm) 
seem acceptable. 

The annual K values (Table 2) agree with the K estimate obtained 
by J ayakody and Costa (1985) for the same species and by Jones and van 
Zalinge (1981) for P. semisu/eatus. The high growth constant is acceptable 
in this shrimp species which has a very short lifespan (Fig. 1). 

Yearly variations of growth parameters can result because food 
availability varies in the lagoon where this species spends part ofits life. 
The abundance of food plays a major role in controlling the growth of 
penaeids (Nair et al.1983a). The runoff and the river inflow resulting 
from the monsoon, which bring nutrients to the lagoon, vary year to year 
and influence the recruitment strength by affecting the number or size 
ofrecruits or both (Da Silva 1986). 

The values of total mortality (Z) differ from each other without any 
systematic trend. These also differ from the value calculated previously 
for the same species by the same method (Jayakody and Costa 1985). 

The natural mortality (M) values (Table 3) agree with the mean 
annual M value of 2.76 per year for P. indicus from Sofala Bank, 
Mozambique (U]ltang et al. 1985). Jayakody and Costa (1985) report a 
higher value from Sri Lankan waters. According to Garcia and Le Reste 
(1981), the M value ofpenaied shrimp should lie in the range of2-3 per 
year. 
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For many fish, a high M is associated with high growth rates (Pauly 
1980), which may be the case in shrimp too. Cannibalism is not observed 
in P. indicus and penaeids are preyed upon by demersal fish in the area 
(Mohammed 1970). Pauly (1980) suggested that "chance mortality" is 
the main component ofM offish which are low in the food chain and have 
a· high number of predators. Therefore, the high M observed may be 
mainly due to predation. 

In Chila w there is a drastic increase ofF from July 1984.J une 1985 
to July 1985.June 1986 (Table 3). During the latter period the traditional 
trawling method was being replaced by otter doors to spread the wings 
of the trawl nets. This probably increased catching efficiency. 

The smallest total length of P. indicus caught in these two areas 
was around 8 cm. In the case ofN egombo, L, of 8.5 cm and the present 
F value of0.97 per year give a relative yield of0.026. In Chilaw, an L, 
of 8.5 cm and the present F value ofl .86 per year; give a relative yield 
of 0.035. In this fishery, exploitation ratios (E) of 0.27 and 0.4 for 
Negombo and Chilaw, respectively, have been observed. If the E value 
is larger than 0.5, small changes ofE correspond to large changes in F 
(Gulland 1983). The optimum level of fishing mortality necessary to 
produce MSY is roughly around the value of the natural mortality 
(Gulland 1971). 

Considering the above factors, if the fishing mortality (F) is 
increased to 2.6 per year (M = 2.6 per year), and minimum mesh size is 
increased to give arrL, around 11 cm, the yield can be increased by 46% 
in Negombo (Fig. 2). In Chilaw, increasing the F value to 2.6 per year 
and L, to around 12 cm gives the optimum yield and increases the 
present yield by 14% (Fig. 2). But these are not economically feasible in 
both areas. According to yield isopleths, increasing the minimum mesh 
size without increasing the fishing effort will not increase the relative 
yield considerably. 

In the case of P. indicus in Sri Lankan waters, according to 
unpublished studies, spawning begins from 9 months of age onwards, 
when it is around 18 cm in total length. The fishermen start exploitation 
of this species as soon as they migrate to the sea, at a size well below this 
length. Therefore fishing at higher intensities could lead to a decrease 
of spawning stock to a level where recruitment is adversely affected. 

The yield isopleths indicate that there should be a regulation for 
minimum mesh size. This is a multispecies fishery where shrimps 
smaller than P. indicus are caught which are also of commercial 
importance for local consumption. A single optimum mesh size should 
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be determined as an average according to the weight and economical 
value of each species (Pauly 1979). 
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