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Occurrence of causative dinoflagellates of paralytic shellfish poisoning in Selangor coast, 
Peninsular Malaysia  
 

The blood cockle, Anadara granosa (Fig. 1a), is an important shellfish aquaculture species in 
Southeast Asia. In Peninsular Malaysia, the center of cockle culture is in Selangor coast, where 
huge, suitable mud flat habitats are extensive (Fig. 1b). The spats occur in high density throughout 
the region, for export to neighboring countries as culture seeds as well as for domestic culture.  

In recent years, causative dinoflagellates of paralytic shellfish poisoning have been spreading 
in Southeast Asia, and have become a serious problem to bivalve culture activities. Toxification of 
bivalves has resulted to big economic losses due to regulations on aquaculture shipping as well as 
food safety. The main purpose of this study, therefore, is to collect useful knowledge for the future 
management of cockle fisheries in Selangor coast, by conducting habitat status and distribution 
surveys for causative dinoflagellates of paralytic shellfish poisoning. 

Between January to May 2012, surveys were carried out in wide areas of Selangor coast using 
plankton nets (mesh size 20μm). Two causative species of paralytic shellfish poisoning, 
Gymnodinium catenatum (Fig. 2a) and Alexandrium tamiyavanichii (Fig. 2c, 2d), were detected in 
the plankton samples. It was evidently clear that the distribution of G. catenatum vegetative cells is 
wide at a 100-km stretch along Selangor coast, from north to south (Fig. 3). The resting cysts, G. 
catenatum, were observed in surface sediment samples (0-2cm) taken by a sediment corer in 
Selangor coast (Fig. 2b). Sample density was especially high in the northern part, averaging about 
0.5 cells/g dried mud (Fig. 4). 

Future collaboration with the Malaysian government will focus on the establishment of a 
monitoring system to detect paralytic shellfish poisoning including the conduct of toxicity analysis 
in blood cockle. The presence of causative dinoflagellates in the culture grounds will be examined 
in order to improve food safety of the cultured shells. This monitoring system should enhance 
stabilization of the cockle culture industry in the region. Local and foreign shipments of the cockle 
spats, from Selangor coast into other coastal waters, can be a diffusion factor for the resting cysts, 
and may result to the spread of paralytic shellfish poisoning in Southeast Asia. As part of its future 
activities toward effective fisheries management, transportation of spats to other culture grounds 
must take into consideration the diffusion of the resting cysts. 
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Fig. 1. (a) Blood cockle; (b) A fisherman harvesting cultured cockle  
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Fig. 2. Vegetative cells of (a) Gymnodinium catenatum,  (b)  the resting cyst and (c) 
Alexandrium tamiyavanichii; (d) fluorescence microscope image of A. tamiyavanichii stained with 
chemical solution. Scale bars correspond to 50 μm (a) and 20 μm (b, c, d) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Occurrence of the vegetative cells, Gymnodinium catenatum and Alexandrium 
tamiyavanichii, along Selangor coast 
 

 
 
 
 
 
 
 
 
 

Fig. 4. Comparison of resting cyst (Gymnodinium catenatum) cell densities in surface sediments at 
each site 
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