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ABSTRACT

This study was carried out to investigate the concentrations of Cu, Pb, Zn and Cd in seawater,
sediments and Mytilus edulis at Masan Bay, Onsan Bay, Daesan industrial complex and unpolluted
area for the degree of contamination on the coast of Korea.

The concentrations of dissolved Cu, Pb, Zn and Cd in seawater showed the ranges of 0.29~0.79
wg /1, 0.03~0.08 xg /1, 0.19~2.01 pg /1 and 0.01~0.05 ug /1, respectively. The concentrations of
Pb(p<0.001) and Zn{(p<0.01) showed the significant differences between the contaminated and
unpolluted area. There were the ranges of 13~55 ug /g, 26~101 g /g, 51~ 263 ug /g and 0.8 ~2.2
#g /g in the concentration of Cu, Pb, Zn and Cd of sediments. The concentrations of Cd were sig-
nificantly different between the contaminated and unpolluted area. The concentration of Cu, Pb,
Zn and Cd in the Mytilus edulis showed the ranges of 0.69~2.77 ug /g, 0.29~1.50 pg /g, 13.57~52.
90 pg /g and 0.09~0.85 ug /g respectively. These concentrations of four trace metal in Mytilus
edulis were not significantly different with sites.

Trace metal contents of Mvtilus edulis in the contaminated site were similar to those in the
unpolluted area. This is thought that metal concentration in coastal seawater were not relatively
serious.
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Fig. 1. Locations of the sampling sites,
@ : Masan Bay A : Onsan Bay
B : Daesan Industrial complex
1. Tokdong 2. Charando 3. Isudo 4. Onsan 5. Chundo
6. Ulgi 7. Tangsa 8. Tokkot 9. Padori

ZA Mo B2]3aE EAL Table 13 #rh %o A water quality checker(U-10 Horiba)
2 Z2A35H

Table 1. Ranges of hydrographical parameters in the sampling sites

Site Month Temp(C) Salinity(%) DO(ml /1) pH Turbidity Conductivity(mS /cm)
1 July 25.8 32.8 8.40 8.03 12 50.2
Feb. 5.7~6.5 34.8~35.3 14.42~15.96 7.87~8.11 10 44.2~55.9
2 July 30.0 36.3 10.02 8.19 4 54.6
3 Feb. 11.7~11.9 36.6 11.04~11.55 7.90~7.99 10 56.1~56.4
4 July 15~17.4 35.6~36.1 13.05~13.32 8.14~8.29 5~8 53.9~55.0
5 Feb. 9.6~10.4 35.6~35.9 12.31~13.68 7.96~8.24 10 55.0~56.0
6 July 15.3~15.8 34.0~36.4 12.66~13.03 8.26~8.30 2~4 55.0~55.2
7 Feb. 11.5~11.7 37.0~37.2 10.80~10.99 7.85~8.00 10 55.6~56.9
8 July 23.6~244 34.2~34.4 836~8.44 8.19-821 4~6 51.9~52.1
Feb, 4.3~4.7 33.7~34.0 12.77~13.05 7.67~7.76 10~23 53.8~54.2
9 July 24.0~25.8 34.5~34.9 10.0 ~12.0 8.31~8.43 1~4 52.3~52.9
Feb. 4.1~44 33.6~43.0 11.88~12.97 7.56~7.78 12~29 54.0~54.6

Site numbers are shown in Fig, 1.
Contaminated area: 1. Tokdong 4. Onsan 5, Chundo 8, Tokkot
Unpolluted area: 2, Charando 3. Isudo 6. Ulgi 7. Tangsa 9. Padori
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Table 2. Mean dissolved concentration ( +SD) of trace metals in seawater of the sampling sites

Cu Pb Zn Cd
Site (pg /D
1 0.75£0.24 0.07x0.02 2.01+0.50 0.02+0.005
2 0.37x0.11 0.03+0.01 0.19+0.05 0.01x0.003
3 0.65+0.20 0.0540.01 1.10+0.23 0.01+0.003
4 0.29+0.10 0.08+0.02 1.70£0.40 0.01£0.002
5 0.79+0.23 0.08%0.02 1.60+0.42 0.01x0.002
6 0.29+0.10 0.04%0.01 0.24£0.06 0.01£0.002
7 0.64+0.22 0.040.01 0.35x0.09 0.01=0.002
8 0.78+0.21 0.07x0.02 1.74+0.41 0.05+0.010
9 0.69+0.20 1.05+0.01 0.80+0.23 0.04=0.010

Site numbers are shown in Fig. 1.
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Table 3. Comparison of dissolved heavy metals in different regions of the world coastal waters

Site Cu Pb Zn Cd Source

(pg /1)
East West of Britain 0.12~0.58 0.015~0.135 - 0.01~0.06 Balls(1985a)
Northern North Sea 0.055~0.225 0.021~0.040 - 0.006~0.026 Balls(1985b)
Southern Bight, North Sea  0.24~1.19 - 0.20~35.6 0.016~0.292 Nolting(1986)
San Fransisco Bay, U.S.A.  1.52~4.19 - 2.02~6.99 0.035~0.528 Kuwabara ef al.

(1989)

Central North Sea 0.23~0.39 0.017~0.032 0.16~0.61 0.015~0.025 Fileman (1991)
Bristol Channel, England 0.20~1.0  0.020~0.040 - 0.012~0.050  Harper (1991)
Chinhae Bay, Korea 0.22~1.70 0.010~0.237 0.12~10.58 0.012~0.103 7 5 (1994)
Onsan Bay, Korea 0.29~0.79  0.04~0.08 0.24~1.70 0.01 this study
West Coast, Korea 0.69~0.78 0.05~0.07 0.80~1.74 0.01~0.05 this study

Masan Bay, Korea 0.36-0.75 0.03~0.07 0.19~2.01 0.01~0.02 this study
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Table 4. Mean conentrations( +SD) of heavy metals in sediments of the sampling sites

Cu Pb Zn Cd
Site (pg/g)

1 35£5.6 101+13.5 131£23.5 1.7£04
2 13+1.5 83+10.3 227+32.0 1.0+0.2
3 23+3.7 38+4.5 72+8.6 0.8+0.2
4 _ _ _
5 55+6.5 80+9.2 164+21.6 1.5+0.4
6 31+4.0 52+6.5 263£30.5 1.0+0.2
7 27+3.4 59+8.8 80+10.3 0.9+£0.2
3 20+3.0 65+7.5 62+8.5 2.2+0.5
9 15+2.3 26+3.0 51+6.7 1.4+0.3

Site numbers are shown in Fig. 1.
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Table 5. Mean concentrations ( +SD) of heavy metals in mussels (Mvtilus edulis) of the sampling sites

Cu Pb Zn Cd
Site (ug/g)

1 188£0.45 0.30£0.10 21.57+2.6 0.25x0.06
2 _ _ _ _
3 2.77+0.63 0.77£0.23 27.72+£3.0 0.85+0.20
4 0.69+0.25 0.32x0.10 17.15+£2.5 0.09+0.02
5 2.26+0.52 0.90£0.22 44.45+4.8 0.13+0.03
6 1.82+0.45 0.29+0.06 13.57+1.5 0.27+0.06
7 2.36+0.68 0.90£0.20 28.00%£3.0 0.83+0.20
8 1.46+£0.35 0.50%£0.17 50.51+6.5 0.63£0.15
9 1.03x0.20 0.30x£0.10 52.90+6.3 0.27+£0.06

Site numbers are shown in Fig. 1.



September 1995 Lee et al. : Bicaccumulation of Trace Metals by Mussel 425

Table 6. Comparison of metal concentration in mussels from eslewhere in the world

Sampling site Cu Fb Zn Ccd Source
(ug/g)

Narragansett Bay 1.26 11 2.86 92 NOAA (1987)
East Coast, USA
San Diego Bay, 6.53 17 4.43 273 NOAA (1987)
West Coast, USA
Narragansett, USA 1.7 10.2 4.1 138 Goldberg et al.(1978)
La Jolla, USA 2.0 7.8 2.9 177 Goldberg et al.(1978)
Niepoort, Belgium 0.58 8.3 2.4 130 Meeus-Verdinne

et al.(1983)
Bristol Channel, UK 4~60 - 1~30 62~250  Nickless et al.(1972)
Poole Harbor, UK 4~65 - 7~19 64~154 Boyden(1975)
Tasmanis, Australis 13 9.5 75 177 Cooper et al.(1982)
Tasman Bay, <10 9 12 91 Brooks et al.(1965)
News Zealand
Raysut, Oman 7.6 4.0 375 Burns ef a/.(1982)
Shinda Coast, Taiwan 3.06 8.19 61.13 - Hung ef a£.(1981)
East Coast, Korea 0.90 55 1.05 105 ek 5(1990)
South Coast, Korea 0.91 5.4 0.78 104 % 5(1990)
Masan Bay, Korea 0.25~0.85 1.88~2.77 0.30~0.77 21.57~27.72 this study
Onsan Bay, Korea 0.09~0.83 0.69~2.36 0.29~0.90 13.57~44.45 this study
West Coast, Korea 0.27~0.63 1.03~1.46 0.30~0.50 50.51~52.9 this study
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