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This paper contains additional results from the baseline study of the level of contaminating heavy metals
in abiotic (e.g. water, suspended matter, sediments) and biotic (plankton, fish) components of Baltic
ecosystem in Polish zone. Materials for investigation were collected every year from 1980 to 1985. Investiga-
tions concerning, different compartments of the coastal environment showed an increased concentra-
tion level of cadmium and lead (input via atmosphere), copper and zinc (river input) in coastal waters

and Gulf of Gdansk. Enrichment factors in suspended matter varried from 10* 106, in sediments from

10°-10°, in plankton from 10%-10° . The content of heavy metals in fish did not exceed the national and
international standards.

This paper contains additional results from the baseline study of: ig.thp level of contaminating trace metals in
abiotic ‘(e.g. water, suspended particulate matter, sediments) and biotic (plankton, fish) components of Baltic
ecosystem 1n polish zone; ii? ecological consequence of the trace metals pollution of the South Baltic; iii)
accumulation of trace metals in the biota.
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Results

The concentration of copper in the water samples col-
lected from Southern Baltic ranged from 0.52-2.02
,ug.dm_3 (Fig.3), and cadmium from 0.07-1.15 yg.dt11_3
.Lead concentration ranged from 0.27-1.09 ug.dm™> and
those of zinc from 3.49-13.7 ,ug.dm—3 . The heavy metals
levels seemed relatively stable throughout the collecting
area. In the Southern Baltic the highcst different between
the heavy metals concentration in surface and near-bot-
tom waters show cadmium (Enrichment factor Ef=6.2)
then copper (Ef=2.22, lead (Ef=1.5) and zinc (Ef=1.2).
The contaminant levels of noxious heavy metals in the water
samples collected from the Gulif of Gdansk are gcnerall);
higher. The concentration of copper ranged from 1.35-2.3

,ug.dm_3 and cadmium from 0.14-1.04 ugdm™ . Lead
concentration ranged from 0.40-0.95 ug.dm =3 and those
of zinc from 6.40-10.0 ,ug.dm—?’ . In the Gulf of Gdansk no
apparent great difference between the heavy metals concen-
tration in surface and near-bottom waters. The highest con-
centration of heavy metals were in the sediments
determined from the loam and sandy-loam (Cu 384
pgg™ !, Cd 3.7 ugg ! , Pb 29.8ugg™ ! , Zn
171.6 ugg ' ). The lower concentration were investigated
from the sandy sediments (Cu8.1ugg™" , Cd 1.4 ,ug.g—l ,

Pb 7.2,ug.g_1 , Zn 31.4 /1g.g—1 ). The highest concentra-
tion levels were measured from the sed%ment of Vistula
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estuarium, Gulf of Gdansk, Puck Bay, Gdansk Deep and
Bornholm Deep. The mean level of heavy metals in sus-
pended particulate matter from the Gulf of Gdansk are as

Fig.3. Concentrations (ug.dm —3) of dissolved Cu in off-
shore Baltic surface waters (Sept./Oct. 1983)
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Fig.4. Contaminant levels of noxious heavy metals in the components of Southern Baltic ecosystem. 1-flounder, 2-cod, 3-heering, .
4-sprat, 5-plankton, 6-suspended matter, 7-loam, 8-sandy-loam, 9-sandy sediment

follows: Cu 82.9-365ugg™" , Cd 12.5-116 ugg ' ,Pb

51.8-211 ugg™' , Zn 546-6292 ugg ' (Fig4). The
mean level of trace metals in plankton from Southern

Baltic arc as follows: Cu25.86 ugg ©, Cd 4.46 ,ugg_l ,
Pb 2134 ugg ' and Zn339.7 ugg™ ! (Figd).

Discussion

The Baltic Sea States are aware of the actual and potential
problems which can be caused by heavy metals pollution.
Among a number of heavy metals, which are to be con-
sidered to be hi%hly toxic (e.g. mercury and cadmium)
and those to be less toxic (e.g.” As, Sb, Bi, Ni) to the
marin¢ environment, copper and zinc are the most
essential trace elements for the living food sources, if
the respective critical limit values are not exceeded. It is
unlikely and not to be expected that copper and zinc will
affect the human organism through the marine environ-
ment (HELCOM 1987). The concentration factors (Fig.5)
of heavy metals in suspended particulate matter ranging

from 10* to 10° and reduce in rank Pb>Cd>Zn>Cu
in surface waters and in rank Pb>Zn> Cd > Cu in near-
bottom waters. The concentration factors of heavy metals

in sediments ranging from 10 t010° and reduce in rank:
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Fig.5. Concentration factors (Cf) of Cu, Cd, Pb and Zn in .
Southern Baltic ccosystem (1-9 as in Fig.4)
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loam > sandy loam > sand. The concentration factors of heavy metals in plankton are rather lower that in
suspended matter and reduced in rank Pb>Zn>Cu>Cd. The maximum values for biological materials
show high rates of accumulation:

- in the meat of fish Zn>Cu>Pb>Cd
- in the liver of cod Cu>Zn>Pb> Cd.

The content of trace metals in fish caught during the years 1980-1985 in the Polish Baltic fishery zone
did not exceed the national and international standards. Sprat were found to contain the higher concentra-
tion of all heavy metals.
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