
Abstract

Sea cucum bers (class Holothuroidea) are a group of m arine invertebrates which 

provide an im portant source of livelihood for many artisanal fishers throughout the  

world, particularly for the developing countries in the tropical and subtropical regions. 

Over the past few decades the decline of sea cucumber populations has been seen in 

many regions due to  overexploitation and lack of proper m anagem ent measures.

This thesis addresses the stock status of comm ercial sea cucum ber species in the 

coastal waters of Sri Lanka and possible m anagem ent m easures to  ensure their sustain

able utilization. The stock status of commercial sea cucumbers was evaluated using 

data collected from an Underwater Visual Census (UVC) and fishery dependent sur

veys carried out off the east and northwest coasts o f Sri Lanka in 2008 and 2009. Of 

the 25 sea cucumber species identified, 21 species are com m ercially im portant and 11 

species were predom inant in the commercial catches. The to ta l abundance of sea cu

cumbers was higher off the northwest coast (62.3 x  106 nos) than  the east coast (11.9 

x  106 nos) and low-value species were predominant in both survey areas. H olothuria  

edulis was th e m ost abundant species in numbers while H olothuria  atra  had the high

est stock biom ass. In both regions, commercial fishery predom inantly relies on two 

nocturnal species: H olothuria  sp in ifera  and Thelenota  anax. H. sp in ifera  had the 

highest contribution (73%) to  the to ta l landings off the northwest coast while this 

was provided by from T. anax  (93%) off the east coast. D ensity estim ates indicate 

that all the sea cucumber stocks in the coastal waters of Sri Lanka are at critical 

level (< 3 0  ind h a - 1 ) except for 3 stocks (H . atra, H. edulis and H. sp in ifera)  off the  

northwest coast and one stock (H . edulis) off the east coast.

Biological aspects o f H. atra  and H. edulis, which were found to  have potential to  

contribute to  future fisheries, were further investigated. High densities of H. atra  were 

found in th e shallow (< 10  m) seagrass beds and H. edulis was com m only reported in 

shallow reef flats and rocky habitat. A lthough these two species favoured a similar 

range of sedim ent mean grain size (0.7-1.2 mm) and gravel content (15-25%), they have 

different preferences towards the sedim ent organic content m aking it possible for them  

to  have separate niches. W hen the reproductive biology of H. atra  was evaluated using 

gonadosom atic indices and histology of gonads, a synchronous seasonal gam etogenesis 

w ith some asynchrony am ong individuals was revealed. Further, this population was 

sexually active throughout the year having peak spawning in April and October. The 

m ain spawning event coincided w ith the highest tem peratures and the size at first



sexual m aturity of H. atra  was 16 cm.

E stim ates of average natural m ortality (M) for sea cucumbers are im portant find

ings of th is study. Two approaches; sim ple linear regression and random effects m od

els, were used in th is analysis and the estim ated values were 0.50 yr “ 1 and 0.45 yr- 1 , 

respectively. The random effects m odel predicted lower natural m ortality (M) for 

nocturnal species than for the diurnal species.

A number of possible m anagem ent measures were identified, including lim iting the 

exploitation o f som e comm ercial species, setting of to ta l allowable catch (TAC) limit 

and minimum landing size (particularly for highly abundant species), im plem entation  

of routine m onitoring, reporting o f commercial landings and im plem entation of marine 

protected areas (M PAs). A m ulti-area bulk biom ass m odel was used to  design MPAs 

off the east coast of Sri Lanka and spatial m anagem ent through marine reserves is 

seen to  have potential to  rebuild the highly depleted sea cucumber populations.

Apart from the m anagem ent of local sea cucum ber resources, the information 

gained through this study is im portant for updating the regional and global sea cu

cumber catch statistics as well as to  contribute inform ation for the im plem entation  

of regional m anagem ent programmes.
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