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Sandy Beach Molluscs as Possible Bioindicators of 
Metal Pollution 1. Field Survey 

H. R. Watling and R. J. Watling 

Zoology Department, University of Port Elizabeth, P.O. Box 1600, 
Port Elizabeth 6000, South Africa 

The ability of many biological species to accumulate pollutants 
has been used with varying degrees of success to indicate and 
sometimes quantify metal pollution of the marine environment. The 
characteristics of monitoring organisms have been described in 
detail (BUTLER 1971; PORTMANN 1975). 

A great variety of molluscs occur around the South African coast, 
extending as it does from the sub-tropical environment of Natal 
to the temperate environment of the Cape. The potential of many 
of these molluscs as bio-indicators has been discussed in general 
terms on the basis of the reported use of related species 
(DARRACOTT and WATLING 1975) and certain of these, among them the 
bivalve Donax serra and gastropod Bullia rhodostoma, have been 
included in the national marine pollution monitoring programme 
(CLOETE and WATLING 1981). However, few data on the accumulator 
ability of these species or on their tolerance to metals are 
available. 

The aims of this preliminary investigation are I) to determine 
the metal concentrations in D. serra and B. rhodostoma growing 
along a 500 km stretch of the southern African coast, supplement- 
ing data from sediment and water sampling surveys of the same 
region; and 2) to determine in laboratory studies whether these 
molluscs accumulate metals, thus meeting some at least of the 
criteria for monitoring organisms. The field survey data are 
presented in this paper. 

MATERIALS AND METHODS 

D. serra and B. rhodostoma were collected from sites along the 
South African coast (Fig. I) during several surveys in the 
period August 1978-August 1979. The preparation and analysis 
of these samples has been described (WATLING and WATLING 1979). 

The selection of the most suitable species for this study was 
not difficult, bearing in mind the criteria for "monitoring 
organisms" as reviewed by BUTLER (1971) and PORTMANN (1975). 
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Two species of Donax, D. sordidus and D. serra, occur on 
eastern Cape sandy beaches. D. sordidus is small and undergoes 
tidal migration. D. serra is the largest species in the genus. 
The geographical range of D. serra is from Luderitz on the West 
coast to the Transkei on the East coast of South Africa and 
its spring tidal position is above the mid-tide level in the 
eastern Cape. In the eastern Cape region.this species does not 
undergo the normal tidal migration, but exhibits a semi-lunar 
pattern of movement up and down the intertidal zone (MCLACHLAN 
et al., 1979b); vast populations occur on some beaches. The 
reproduction and growth of D. serra (DE VILLIERS 1975 a; b) and 
the general distribution of D. serra in the eastern Cape, its 
population, structure, growth, production, aspects of its biology 
and seasonal changes in the biochemical composition (MCLACHLAN 
and HANEKOM 1979) have been described. 

Bullia are well represented on South African beaches with five 
intertidal and eight subtidal species, but they do not make 
ideal monitoring organisms, being both mobile and of a scavenging 
habit (BROWN 1982b). However, they have a wide geographical 
distribution and are abundant on many beaches. BROWN (1982a) 
has reviewed the available data on the biology and physiology of 
Bullia species. B. rhodostoma is the common intertidal species 
of the southern and eastern Cape and is the dominant macrofaunal 
organism on many beaches (MCLACHLAN 1980). It is long-lived, 
with a slow growth rate, reaching a length of about 40 mm after 
10 years (MCLACHLAN et al., 1979a). 

The area from which samples were collected is mainly undeveloped 
and it was expected that the concentrations determined would 
represent near-background levels for these species. Concentrations 
in oysters and mussels from this coast indicate that this is an 
unpolluted area, with the exception of a few isolated places which 
are almost always associated with urbanization (WATLING and 
WATLING 1979; 1982). Thus the data from the present survey will 
serve as a baseline for the future monitoring of the sandy beaches 
of this region. 

RESULTS AND DISCUSSION 

Variations in metal concentrations in D. serra and B. rhodostoma 
are apparent (Tables I & 2). These variations are often accounted 
for by differences in size, the higher levels occurring in 
smaller individuals. Both zinc and cadmium in B. rhodostoma 
follow this pattern. In the case of cadmium, the concentrations 
are slightly higher for a given size of individual in the 
western part of the survey area, as has also been found for 
oysters (WATLING and WATLING 1982). The concentrations of 
cadmium and zinc in B. di$italis have also been surveyed; these 
data indicate that B. digitalis from the West coast have higher 
tissue levels of cadmium and zinc than do South coast populations, 
and that metal concentrations do not increase with increasing 
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size of individuals (K.C. DAVIES, Unpublished data). These 
findings tend to support those of the present survey. The 
results of a 12-month study to measure seasonal variations in 
metal concentrations were inconclusive, but indicated that 
differences due to size were dominant and masked any seasonal 
variations. 

In summary, biologically, D. serra and B. rhodostoma fulfil many 
but not all the criteria for monitoring organisms. Practically, 
both species are of an adequate size for analysis; larger 
individuals should be collected so as to minimise concentration 
differences due to size. D. serra is often less abundant and 
more difficult to locate, but B. rhodostoma is more mobile and 
may, in fact, migrate out of a polluted area. Nevertheless, both 
may make a useful contribution to the coastal monitoring programme 
as a whole. 
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