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The present research has been funded, through the
ARCHIMEDES Project, by the European Union and the
Greek government in an effort to monitor the impact of
anthropogenic activities on the Greek coastal marine
environment. The distribution of heavy metals and rare
elements in marine sediments of two major ports in Greece
has been examined, namely Piraecus and Patras. The
objectives of the study were to assess the levels of sediment
contamination with respect to average concentrations in the
area, to examine the relationship between the different
chemical elements and their distribution and to identify
possible sources of contamination that can explain the spatial
patterns of soil pollution in the area.

The detection of the metal concentrations involved a
sensitive technique that included the pre-treatment of the
samples by a 2% HNOS3 partial leaching method. Partial
leaching of the samples was employed in order to release the
metals that were adsorbed on the surface of the sediment
samples. The measurements of the metal concentrations were
conducted by the application of high resolution inductively
coupled plasma mass spectrometry (HR-ICPMS) methods.

Preliminary  results  have indicated  elevated
concentrations of various metals (As, Cu, Ni, Zn, Mn, Fe, Cr)
in surface sediments collected from the Central Port of Patras.
In addition, the results show that the metal concentrations and
distributions in this coastal environment depend considerably
on the content of clay, organic C and carbonate minerals in
the surface sediments of Patras Port.

A comparison of lateral and vertical variability of
concentrations was performed using analysis of variance
(ANOVA). Factor analysis was also used to group the
elements with similar behaviour, thus identifying common
origins of pollution, whether natural or anthropogenic.

All sediment samples from Piraeus Port exhibit elevated
Zr, Sn, W, Ag, Cd, As and Fe. Interestingly, the rare earth
elements results for the samples from Patras Port show a
correlation between the increased metal concentrations and
the levels of Y, Ce, Dy, Gd, Er and Yb. Similarly, the
elevated rare earth elements’ concentrations in sediments
collected from Piraeus port show a relationship with the high
Zr, Sn, W, Ag, Cd and As levels in the same samples.



