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TROPICAL AND TEMPERATE ESTUARIES 

Chutamad Kavinseksan 

ABSTRACT 

This study concerns the partitioning of metals, primarily Cd, Cu, Fe and Zn in the 

tissues of the common cockle, Cerastoderma edule, from estuaries in the SW of 

England and the blood cockle, Anadara granosa, from estuaries of Thailand. Cockle 

and sediment samples were collected, at contaminated and uncontaminated sites, in the 

Plym, Tamar and Avon estuaries and at seven estuary mouths in the Gulf of Thailand 

(including the Chao Phraya). The objective was to quantify the total and available 

concentrations in the sediments and to measure the concentrations of the various 

molecular weight fractions of the metals associated with the body, gills, gut and foot of 

the two cockle types. In addition, the study aimed to identify and distinguish the major 

differences in metal handling strategies by these two organisms about which little is 

known. The fractions, included high molecular weight (HMW) compounds, 

metallothionein-like proteins (MTLP) and very low molecular weight compounds 

(VLMW). The MTLP concentrations were measured using polarography and the 

distributions of Cd, Zn, Cu and Fe among various cytosolic ligands, including MTLP, 

were determined by atomic absorption spectroscopy following separation by Sephadex 

G-75 size-exclusion chromatography. 

Concentrations of MTLP in body, gills, gut and foot of C edule were lower than in A. 

granosa and the highest MTLP level was found in the gut of A. granosa in the Chao 

Phraya. Generally, metal partitioning in both cockles involved the HMW pool, with the 

exception being for Zn binding to the VLMW pool in C. edule and Cd partitioning 

being mostly associated with the MTLP in A granosa. For the first time, the nature of 

Fe partitioning between the HMW, MTLP and VLMW pools in all organs of A granosa 

are reported. In most cases the concentrations of metals in the sediments were higher in 

the Devon estuaries as compared to those in the Gulf of Thailand. However, no 

significant relationships between metals in sediments and metals in cockles were 

observed and the induction of high MTLP concentrations in A. granosa could be due to 

contaminants other than the metals measured here. The results are discussed in the 

context of the use of MTLP and metal binding as indicators of environmental quality is 

discussed. 
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