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ABSTRACT

The Elefsis gulf is an area with a significant metal enrichment. Eight cores were collected and
analyzed for the determination of the total metal content and the metal partitioning among the geo-
chemical phases. Metals concentrations were measured by Atomic Absorption Spectrophotometry.
It is suggested that it is rather necessary to remove and clean the surface sediment from various parts
of the seabed in order to prevent their contribution to the pollution of the Saronic gulf, even after
(and if) the Elefsis gulf industrial and transportation activity reduction, in volume and importance
as a pollution source.
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MNEPIAHYH

O Kk0Amog g Ehevoivag sivar pio mepoyn mov eppoavifetonl epmlovtiopuévn o Papéa HETOAL.
Okt®d moprveg CLAAEXONKAVY Kot avodliBNKav Y100 TOV TPOGILOPIGUO TNG OAKIG CLYKEVIPOONG LLe-
TOAAMY KOL TNV KOTOVOUT TOVS 6T S1dpopa ye@yniikd kKhdopata. Ot GLYKEVIPOOELS TV HETOA-
Aov petpnnkav pe Pacpatockonioo Atopkng Atoppoenongc. Ilpoteiveton n anopdkpuvon kot o
KaBopiopog tov inpatov amd dideopes neployés Tov Bardooov mubéva og o Tpoorndfeio mept-
0pIOLOV TG GLUPOANG TOVG GTN PUTAVOT) TOV ZAPOVIKOD KOATOV.

AgEarc-khelond: yeoynkd kKhdoua, devtepoyevig myn pomavong, iuata, koimog Elevotvac,
OAKo péETaAO.
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INTRODUCTION

The Elefsis gulf is characterized by a signifi-
cant metal enrichment due to the presence of:
(a) large scale important industries, located at
its northern coasts; (b) the Elefsis port with an
annual passenger movement of 660.000 and an
annual commerce movement of 2.666.000 met-
ric tons; (c) the presence of individual loading
points for some industries, and (e) the rather
enclosed type of the gulf.

MATERIALS AND METHODS

Fight cores were collected from the gulf (Fig.
1) in 2001, and analyzed for the total metal (Fe,
Mn, Ni, Cr, Pb, Zn, Cu) content using a mineral
acid (HNO,, HCIO,, HF) attack ((Haralambides,
2005, UNEP, 1985). Metal concentrations were
measured by Atomic Absorption Spectropho-
tometry. The relative standard deviation of the
measurements was <5%.

Then, the samples were analyzed for the metal
partitioning among the geochemical phases, fol-
lowing the Tessier et al (1979) procedure with
some modifications (Sakellariadou, 1987), in
an attempt not only to get some information
concerning the metal biological and physico-
chemical availability but also to get some valu-
able indications concerning the metal sources.
The geo-chemical phases are the exchangeable,
carbonate hosted, reducible, organic matter-sul-
phide bound, and residual. Metal concentrations
were measured by Atomic Absorption Spectro-
photometry. The relative standard deviation of
the measurements was <5%.

RESULTS AND DISCUSSION

The upper parts of the cores collected from
the central and northern areas of the gulf show
a metal enrichment, mainly in Pb (max.>510
ppm), Zn (max.>970 ppm), Cu (max.>210
ppm), Cr (max.>180 ppm) and Fe (max.>26000
ppm). Taking into consideration the sedimenta-
tion rate, the pollution sources position and the
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Fig. 1. Map showing the sampling sites,
cores collected from 1, 3, 4, 5, 6, 7, 8 and
9 sites.

metal content distribution, the metal enrich-
ment could be attributed to man made pollution,
namely the heavy industrial and transportation
activity in the area.

Some cores from the central and the northern
part of the gulf, show a slight metal content de-
crease (mainly Fe) in their top in comparison
with their bottom. This decrease is even more
pronounced in the exchangeable geochemical
fraction. It could be attributed to the sediment
role, at these parts of the gulf, acting as peri-
odically metal trap (Scoullos, 1973) and conse-
quently as secondary metal sources, leading to
metal re-entrance into the water column. The
cores from the deepest part of the gulf (cores
4 and 9) show an increase in metals bound to
the sulfide and organic matter due to the corre-
sponding anoxic environment. Also, they show
a total metal concentrations decrease in their
top in comparison with their bottom, that could
be attributed to the sediment role as metal trap
(Scoullos, 1973), resulting to metal re-entrance
in the water column .
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CONCLUSIONS AND SUGGESTIONS

It is suggested that it is rather necessary to re-
move and clean sediment of various parts of the
seabed characterized as highly metal polluted.
This suggestion is made even stronger by the
fact that due to water circulation (mainly clock-
wise) (Scoullos, 1981), the polluted sediments
acting as secondary pollution sources will con-
tinue to contribute to the pollution of the Saronic
gulf, even after (and if) the industrial and trans-
portation activity in the Elefsis gulfis reduced in
volume and importance as a pollution source.

REFERENCES

HARALAMBIDES, L., 2005. Geochemical
studies of the Piraeus, Lavrio, and Rafina
ports and the Elefsis gulf. Ph.D. Thesis, Uni-
versity of Piraeus, Dept of Maritime Studies,
Athens, 473p (in greek).

........................................................... .

SAKELLARIADOU, F., 1987. Geochemistry of
nearshore sediments from the North Aegean
Sea, Greece. Ph.D. Thesis, Imperial College,
London, 376p.

SCOULLOS, M.J.,1973. An assessment of the
state of marine pollution in the Elefsis bay.
Atti del Convego Internationale I Parchi
Costieri Mediterranei, Salermo, Castellabate
18-22/6/1973. Regioni Campania Assessor-
ato per il Turismo 1973.

SCOULLOS, M.J., 1981. Zinc in seawater and
sediments (Of the Gulf of Elefsis, Greece).
Water, Air and Soil Pollution, 16: 187-207.

TESSIER A., CAMPBELL, P.G.C.. and BIS-
SON, M., 1979. Sequential extraction pro-
cedure of the speciation of particulate trace
metals. Anal. Chem., 51, (7): 844-850.

UNEP, 1985. Reference Methods for Marine
Pollution Studies, No 31-39.






