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Heavy metal distribution in estuarine sediments of Koronia lake, Central Mac-

edonia, Northern Greece
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Metal contamination in aquatic ecosystems is of
great concern due to its toxicity and environmental
persistence. Heavy metals into a river system may
come from natural or anthropogenic sources and
they are distributed between the aqueous phase and
bottom sediments [1]. River sediments have a long
residence time, so the level of metals therein does
not undergo sudden changes because of altering
external conditions, unlike surface water [1,2]. Heavy
metals concentrations in estuarine sediments are im-
portant because their estuarine behavior in part de-
termines dissolved metal fluxes to the corresponding
water body. An example of an aquatic system which
has constantly been downgraded in the past is that
of Koronia Lake in Central Macedonia, Greece and
the torrents that flow into the lake [3].

Concentrations of As, Cd, Cu, Cr, Hg, Mn, Ni, Pb and
Zn were determined in 3 sediment samples (K1, K2,
K3) collected by the area of Bogdana's river estuar-
ies in Koronia lake, in order to evaluate the level of
contamination. The sediment portion with particle
size <0.063mm was used for analyses, since con-
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taminants accumulate mainly in the finest particles
of sediments. The determination of heavy metals re-
vealed Fe concentration with a mean of 2.58%. As,
Cd, Cu, Mn and Hg concentrations remain low, pre-
senting mean values of 5.7 mg kg-1, 0.08 mg kg-1,
22.4 mg kg-1, 403.3 mg kg™l and 0.03 ug kg, re-
spectively. The corresponding mean concentrations
of Cr, Ni, Pb and Zn were 67.97 mg kg‘l, 4477 mg
kg1, 13.85 mg kgl and 67 mg kgL.

Contamination analysis was carried out with refer-
ence to average shale concentrations of metals [4].
Fe was used as the reference element for geochemi-
cal normalization because its natural concentration
tends to be uniform and its geochemistry is similar
to that of many trace metals. Pollution assessment
was carried out by some of the most often used in-
dicators of contamination in sediments such as the
enrichment factor (EF), geoaccumulation index (Igeo)
and contamination factor (CF). The EF values for all
metals except Cr, Ni, Pb and Zn were <1 in every site
indicating no enrichment, as suggested by Sakan et
al. 2009. For the 4 previous metals, EF values range



from 1.06-1.61 at all sites, suggesting minor enrich-
ment. Igeo values for all metals in all sites are clas-
sified, according to Muller’s (1981) classification, in
Class 0 (Igeo<0) and so interpreted as practically un-
polluted. CF values for every sample range from 0.04-
0.85. As suggested by Hakanson (1980), this indicates
low contamination.

Total heavy metal concentrations in the sediments
followed the order Fe > Mn > Cr > Zn > Ni > Cu >
Pb > As > Cd >Hg. The highest concentrations were
found in sample K2. Nevertheless, indicators sug-
gested that metal contamination is not considerable
enough, demonstrating that under the prevailing
conditions, anthropogenic impact on metal levels in
the sampling area is no longer observed.

References

[1] Forstner, U., Wittman, G.TW (1983). Metal Pollu-
tion in Aquatic Environment, Springer-Verlag, New
York.

[2] Thornton, JA, McComb, AJ, Ryding, S.O. (1975).
The role of sediments, in: A.J. McComb (Ed.), Eutroph-
ic Shallow Estuaries and Lagoons, CRC Press, Boca
Raton, pp. 205-223.

299

[3]1 Giouri, A., Vavelidis, M., Melfos, V., Christophoridis,
C. (2010). Geochemical study of the Bogdanas river
waters at the Assiros-Lagada are, Northern Greece.
J of Environ. Protection and Ecology, 11 (2), pp. 424-
433,

[4] Turekian, K. K. and Wedepohl, K. H. (1961). ‘Dis-
tribution of the elements in some major units of the
earth’s crust’, Bull. Geol. Soc. Amer. 72, 175-192.

9 Department of Mineralogy-Petrology-Economic Geology, School of Geology, Aristotle University of Thessaloniki, GR-54124, Thessaloniki,

Greece (agiouri@geo.auth.gr)

9th International Symposium on Environmental Geochemistry



