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During the decade of the 70' s a chlor-alkali plant dumped between 11 and 15 tons of
mercury indiscriminately into the Bahia de Cartagena (BC), elevating the levels of this metal in
the biotic and abiotic components of the ecosystem. Although two decades have passed since the
plant was closed, the sediments of the bay seem to be an important source of mercury to the
marine environment. The present work measured the contents of mercury in the sediment and
determined the processes of bioaccumulation and biomagnification in two species of fishes of
commercial importance: the parassi mullet {Mugil incilis) and the striped mojarra (Eugerres
plumieri), a detritivore and an omnivore, respectively. Sampling was carried out during the
months of March, May, August and November of 1996 covering two climatic seasons (dry and
rainy). At each sampling individuals of both species were caught with fishig nets and surface (top
10 cm) sediments smaller than 63 \xm were taken in six different stations distributed around all
the bay. Simultaneously, the Cienaga Grande de Santa Marta (CGSM), a coastal lagoon, was
taken as an area of reference not affected directly by mercury contamination. Muscle tissue
samples were digested in HNO3/H2SO4 [1] and sediment samples in HNO3/HC1 [2], and mercury
concentrations were measured with atomic absorption spectrophotometry (AAS) using the
technique of cold vapor. The accuracy was periodically cheked by the use of reference samples.

The concentrations of mercury in the sediment, both absolute and normalized to the
amount of organic matter, did not show significant differences (P < 0.05) through the year for
each area, but significant differences were evident (P < 0.01) between areas where the
concentrations of mercury in BC were three orders of magnitude higher than those found in the
CGSM which were in turn within the natural limits of tropical habitats [3]; furthermore, the
variability of mercury in the sediments of BC was far greater than in the CGSM due to the
heterogeneous distribution of the sampling stations in relation to the distance of the stations to
the current and past sources of contamination. This distribution was corroborated with an
analysis of classification and ordination (Fig. 1)
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FIG 1. Ordination and classification analyses of the stations sampled for surface sediments normalized to
the amount of organic matter. Samples were taken in the Bahia de Cartagena (stations 1-6) and Cienaga
Grande de Santa Marta (stations 7-10), from March to November, 1996
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Mercury concentrations in mojarra were always higher that in mullet for both zones, but
the differences were more significant in BC (P < 0.01) that in the CGSM (P < 0.05). The average
concentration of mercury in muscle tissue for the bay was higher that in the CGSM, and it was in
the order of 3 to 9.7 times greater for mullet than for mojarra, respectively. The mojarra in BC
showed a relationship between mercury concentration and size and weight which was influenced
by seasons.

The bioaccumulation of both species compared to the sediment was superior in the
CGSM, an apparently contradictory result, which could be explained by a higher bioavailability
of mercury in the area, and by the possibility that this species has not reached an equilibrium
with the external environment [4]. For the mojarra the biomagnification factor (mojarra/mullet)
was 4.1 times higher in BC than in the CGSM (Fig. 2).
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FIG 2. Average values for bioaccumulation and biomagnification in two fish species from two
different trophic levels in the Bahia de Cartagena (BC) and the Cienaga Grande de Santa Marta
(CGSM), from March to November, 1996.
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