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Heavy Metals in Water, Sediments and Molluscs along Coast Line Close to
the Estuaries of Gum-Gang(River) and Mangyeong-Gang

Yoo, I.S.. Lee, C.S.. Soh, C.T. and Kim, J.J.”

Wonkwang University College of Medicine
*Department of Biology, Paichai University

Heavy metals, Cd, Pb, Cu, Mn, Zn in water, sediments and molluscs along coast line of
Hwang-hae(Yellow Sea) were examined. The collection sited were close to esturies of
Kum-Gang and Mankyeong-Gang, where industries have been rapidly developed along the
rivers in recent years.

Cadmium and lead in water were 0.32 ppb and 4.12 ppb respectively on Kun-san, but not
on Jang-hang. In general, Cd, Pb, Mn and Zn were detected in the regions of mouth part
of rivers, whereas none or far less amounts were detected from Puan, a control site: 20 km
apart from estury of Mangyeong-Gang.

Cd and Pb in sediments of Kunsan were 0.46 ppm and 9.31 ppm respectively and 0.36 ppm
and 0.41 ppm in Shim-po, but far less amounts in Byeon-san.

Heavy metals in shellfish were: Cd 0.78 ppm and Pb 0.42 ppm in Kun-san, 0.74 ppm and 0.
74 ppm in Shim-po, and showed higher values compare to other sites.

In general, heavy metal contamination of sedimets and molluscs in each are were corre-
lated with grade of the water pollution due to heavy metals.
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Fig. 1. Sampling sites of shellfish along coast line of
Yellow Sea
A: Jang-hang
C: Ok-ku
E: Byeon-san

B: Kun-san
D: Shim-po
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Table 1. Heavy metals collected from coastal area of Yellow Sea in conjunction with Mangveong-Gang and

Keum-Gang unit: /g1
AreaMetal Cd Pb Cu Mn Zn
Jang-hang ND ND 0.39+0.32 5.99-1.35 2.10 +0.90
Kun-san 0.32--0.27 4.12+1.52 3.15+1.19 29.31+6.27 14.15 =5.52
Shim-po ND 0.82+0.27 1.25-0.59 10.35+2.17 3.36 :0.90
Ok-ku ND 0.62+0.17 1.02-2.24 11.65+=1.27 2.98-0.62
Byeon-san(control) ND ND ND ND ND
ND: not detected Mean —SD

Byeon-san: about 20 km apart from eastuary of Mangyeong-Gang

Table 2. Heavy metals in sediments collected from coastal area of Yellow Sea in conjunction with Mang-

yeong-Gang and Keum-Gang unit: pg/1
Area Metal Cd Pb Cu Mn Zn
Jang-hang 0.28+0.12 4,98 +0.98 1.99+0.35 210.35+121.51 17.52~-1.16
Kun-san 0.46+0.15 9.31 +2.27 341+ 1.13 259.12 » 99.54 25.59=1.15
Shim-po 0.41+0.23 8.89-2.91 2.94+1.10 241.13 = 93.15 21.11=3.16
Ok-ku 0.39=0.11 8.61=1.98 3.09=0.98 239.14 = 112.19 20.14-7.98
Byeon-san 0.20=0.13 3.52=1.14 1.16 =0.20 190.19:+ 91.43 15.77 —5.54
mean = SD
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Table 3. Heavy metals in Rapana thomsiana collected from sea coast of Yellow Sea in conjunction with

Mangyeong-Gang and Keum-Gang unit: zg/1
Area\Metal Cd Pb Cu Mn Zn
Jang-hang 0.74+0.45 0.40+0.27 4.02+2.35 231*1.19 27.19+12.24
Kun-san 1.19+£0.52 0.52+0.54 7.59+4.98 4.30+2.32 40.15+ 6.96
Shim-po 0.99+0.90 0.45+0.29 5.49+2.22 3.92=1.17 40.55+16.24
Ok-ku 0.97+0.79 0.49+0.25 5.54+3.17 3.78x1.62 4251 +13.17
Byeon-san 0.35-0.14 0.26=0.17 2.21=2.13 1.320.99 18.36+ 7.72

mean +SD

Table 4. Heavy metals in Mactra chinensis collected from sea coast of Yellow Sea in conjunction with

Mangyeong-Gang and Keum-Gang unit: pg/1
Area\Metal Cd Pb Cu Mn Zn
Jang-hang 0.13+0.07 0.64+0.36 0.71+0.92 4.15+2.92 10.59£6.27
Kun-san 0.21+0.20 0.91 £0.27 2.10+0.79 6.11+4.56 16.52 £4.59
Shim-po 0.20+£0.12 0.89+0.56 2.01+1.24 5.36+2.12 14.54+7.77
Ok-ku 0.19+0.09 0.80+0.44 1.90+0.98 5.54+=3.17 16.11 £8.17
Byeon-san 0.08 +0.08 0.39+0.41 0.84+0.37 250+1.15 9.62+3.19

mean +SD
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Fig. 2. Correlation of concentration of lead in water
and sediment.
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Table 5. Heavy metals in Crassotrea gigas collected from sea coast of Yellow Sea in conjunction with

Mangyeong-Gang and Keum-Gang unit: zg -1
Area‘Metal Cd Pb Cu Mn Zn
Jang-hang 0.53+0.29 0.32+0.11 7.12+4.19 3.42+3.32 66.02 = 29.54
Kun-san 0.78£0.48 0.42+0.32 10.55-3.49 8.62+2.17 101.50+37.27
Shim-po 0.74=0.52 0.40=0.21 9.74 + 5.54 7.96+4.15 84.35-29.94
Ok-ku 0.72=0.33 0.39-0.17 9.92+2.81 7.94+-3.19 31.13=14.98
Byeon-san 0.29-0.24 0.14 +0.06 5.52+2.31 4.02+1.92 51.40-17.21

mean + SD

y=2.747X—0.216(r= 0.881)
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Fig. 3. Correlation of concentration of Cd in sedi-
ment and shellfish.
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Fig. 4. Correaltion of concentration of Pb in sediment
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