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Abstract:
Heavy metal pollution in the coastal zone has become a worldwide phenomenon of growing
concern  as  a  consequence  of  increasing  anthropogenic  activities  such  as  littering,  metal
mining, industrial processes, agriculture and shipping. Marine organisms accumulate heavy
metals  in their body tissues due to anthropogenic disturbances and natural changes in the
environment leading to stress. Once in the food chain, heavy metals pose a threat to human
health through seafood consumption. This study aimed to investigate the potential of tropical
marine molluscs as bioindicators of heavy metal pollution levels in and around the coast of
Mauritius. Species studied were Monetaria annulus, Planaxis sulcatus, Nerita plicata, Nerita
atramentosa, Cerithium sp., Littoraria sp. and Morula sp. The marine molluscs were sampled
at low tides in winter 2018 and summer 2018-2019 months from the following sites and
differing marine environments; Belle Mare (coral reef), Belle Mare (rocky shores), Blue Bay
(rocky shores), Flic en Flac (rocky shores), Pointe d’Esny (mangrove area), Roches Noires
(rocky shores), Roches Noires (seagrass bed), Gris Gris (rocky shores) and beach rocks at St
Felix. Gris Gris was used as a reference ‘pristine’ environment while all the other sites were
heavily influenced by human activities. At each study site, physico-chemical parameters (sea
surface temperature and pH) were recorded in-situ for both winter and summer seasons. The
UNEP/FAO/IAEA/IOC Reference Methods (1984) were used for sampling and analysis of
heavy metals using Flame Atomic Absorption Spectrometry (AAS). Molluscs, sediment and
surface seawater samples were collected at each site in plastic containers. Molluscs and water
samples were stored at -4°C and sediment samples were left to air dry overnight prior to
further analysis Molluscs samples were dissected under clean conditions and separated into
tissues and shells. Sub-samples of tissues and shells of two different size classes (size class 1:
molluscs length ≤ 10 mm and size class2: molluscs length > 10 mm) for each species under
study were oven dried at 60°C, following which 0.2 g for each subsample were acid digested
with  8 ml of  65% HNO3 and 2 ml  of  H2O2 at  80°C for  80 minutes  using  a  microwave
digester. Sediment samples were also oven dried and ground followed by the digestion of
subsamples of 0.5 g using 10 ml HNO3 under the same conditions as molluscs digestion.
Seawater subsamples were filtered and digested on a hot plate at 80°C using 65% HNO3.
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Digested samples were filtered and adjusted to 25 ml. These samples were analysed for heavy
metals  (Fe,  Zn,  Pb and Cd) using  GBC Flame Atomic  Absorption  Spectrometry  (AAS).
Results indicated that with respect to sediments, the most contaminated sites were Flic en
Flac (1.0369 ± 0.7837 μg/g), Belle Mare (0.0450 ± 0.0040 μg/g) and Blue Bay (0.0037 ±
0.0006 μg/g) for Fe, Zn and Pb, respectively. For seawater, the most contaminated sites were
Flic en Flac (26.3721 ± 1.8056 μg/ml) and St Felix (0.3495 ± 0.1067 μg/ml) for Fe and Zn,
respectively. Pb was not detected in seawater while Cd was not detected in both sediment and
seawater. Using the guidelines for coastal water quality (Environment Protection Act 2002
Mauritius) none of the study sites were found to be polluted with Pb and Cd. Heavy metal
concentrations  in  molluscs  samples  followed  the  trend:  Fe  >  Zn  >  Pb  >  Cd.  Potential
bioindicators for heavy metals were P. sulcatus and N. plicata for Fe, and N. atramentosa .
for Zn.  Morula sp. is not recommended for use as a bioindicator because they are available at
specific sites only and in lower abundance as compared to the other species studied. The
results  of this  study indicated  that  some marine molluscs  (P. sulcatus,  N. plicata  and  N.
atramentosa) are potential bioindicators for heavy metal pollution. It is recommended that the
use of bioindicators proposed in this study will provide an evaluation of the extent of heavy
metal pollution in the coastal zone of Mauritius.
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