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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, d_ifferent compartments of the coastal environment showed an increased concentra-
tion level of cadmrnm and lead (input via atmosphere), copper and zinc (river input) in coastal waters 

and Gulf of Gdansk. Enrichment factors in suspended matter varried from 104-10凡insediments from 
103ー1訊inplankton from 104一1a5• 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: i the level of contaminating trace metals in 
abiotlc (e.g. water, suspended particulate matter, sediments) and贔iotic(plankton, fish) components of Baltic 
ecosystem m polish zone; iv ecological consequence of the trace metals pollution of the South Baltic; iii) 
accumulation of trace meta s in the biota. 

Trace metal balances for the Baltic Sea 

the water column have been obtained by multi-
klying the volume of the Baltic Sea (22,000 
m) by r_epresentative values for their total 
concentrations in the water colHmn. The an-
nual outflow of water throu3h Oresund and 
the Danish Straits correspon s to about 3% of 
the Baltic's water volume. In one assumes, in 
order to simplify, that the net outflow of 
metals corresponds to 3% of the metal content 
of the water column. The accumulation bot-
toms of the Baltic receive annually about 40 
million tons of dry matter. The deposi-
tion of metals causes on increase of 
metals concentrations in the deposited 
material. 

Total input of 
metals (ton/yr) 
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20 000 
24 000 
4 000 
90 
900 

Outflow of metals 
through the sounds (tons/yr) 
cu 600 
Zn 700 
Pb 100 
Hg 3 
Cd 30 

Metal flow to 
the sediment (tons/yr) 
Cu 1 800 
Zn 9 000 
Pb 3 100 
Hg 12 
Cd 110 

Fig.1 Metal balances for the Baltic Sea 
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Materials and methods 
Materials for investigations were taken 
during seasonal cruises of the r/v "Profe-
sor Siedlecki" and "Dr Lubecki" from 
1980 to 1985. Water samples for chemi-
cal analysis were taken at 100 samp-
ling stations, in high-densit 
acid washed bottles (Fig.2)もpolythene . etermina-
tion of Cu, Cd, Pb and Zn in water re-
quired sometimes the previous 
concentration by chelation (APDC, 
NaDDC, PAR) and solvent exctraction 
(MIBK) .. The methods has been de-
scribed m detail by Angino and Slavin 
(1968), Bruland et. al も~979~, Kinrade 
and VanLoon (1974), rass off et. al. 
(1983). Measurements were made on 
Varian AA-1200 atomic absorption 
spectrophotometer. 
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Fig.2. Location of the sampling stations in Polish zone of the Southern Baltic 

Marine Pollution Bulletin, Vol. 23, pp. 687-689, 1991. 
Printed in Great Britain 
0025-326X/91 S3.00+0.00 
c1991 Pergamon Press pie 

687 



Marine Pollution Bulletin 

usncavy 
samples collected from the Gulf of Gdansk arc general! 
higher. The concentration of copper ranged from 1.35-2.37 

μg.dm 
-3 and cadmmm from 0.14-1.04μg.dm -3 . Lead 

-3 
concentration ranged from 0.40-0.95 /tg.dm and those 

-3 
of zinc from 6.40-10.0 1-tg.dm . In the Gulf of Gdansk no 
app_arent great difference between the heavy metals concen-
trat1on 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 38.4 
-1 -1 1 μg.g , Cd 3.7μg.g , Pb 29.Bμg.g―,  Zn 

171.6 /tg.g―1) . The lower concentration were mvestigated 

from the sandy sediments (Cu 8.1μg.g 
-1 -1 
, Cd 1.4μg.g , 

-1 -1 
Pb 7.2μg.g , Zn 31.4μg.g). The highest concentra-
tion levels were measured from the sediment of Vistula 
estuarium, Gulf of Gdansk, Puck Bay, Gdansk Def?p and 
Bornholm Deer, The mean level of heavy metals lil SUS-

Fig.3. Concentrations (l,g.dm―引ofdissolved Cu in off-
shore llallic surface waters (Scpt./Oct. 1983) 

pended particu ate matter from the Gulf of Gdansk are as 
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Fig.4. Contaminant levels of noxious heavy metals in the components of Southern Baltic ecosystem. I-flounder, 2-cod, 3-hecring, . 
4-sprat, 5-plankton, 6-suspcnded matter, 7-loam, 8-sandy-loam, 9-sandy sediment 

follows: Cu 82.9-365μg.g―1 , Cd 12.5-116μg.g―1 , Pb 

51.8-211 f'gf-l , Zn 546-6292μg.g―1 (Fig.4). The 
mean level o trace metals in plankton from Southern 

Baltic are as follows: Cu 25.86μg.g―1 , Cd 4.46μg.g―1 

Pb 21.34μg.g―1 and Zn 339.7μg.g―1 (Fig.4). 
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晶霊冨言悶塁霊温贔翌蹂。翌罪闊岱 102」 ,of~,J 
avy metals in suspended particulate matter rangmg 
4 6 

from 10 to 10 and reduce in rank Pb> Cd> Zn> Cu Fig.5. Concentration factors (Ct) of Cu, Cd, Pb and Zn in . 

m surface waters and in rank~b >Zn> Cd> Cu in near-
Southern Daltic ecosystem (1-9 as in Fig.4) 

bottom waters. The concentration factors of heavy metals 

in sediments ranging from 103 to 1がandreduce in rank: 
688 
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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 c~ught 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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