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Fg. 1. Sampling sites in Kunsan-Changhang coastal area.
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Table 1. Parameters of sea water quality in Kunsan-Changhang coastal areas
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(unit : mg/D)

Sites pH DO COD TSS NH,-N NOs-N NO-N PO} -P DIN*
1 7.70 5.59 2.02 8.2 0.35 1.25 0.02 0.02 1.62
2 7.78 6.72 2.86 8.6 0.28 1.32 0.02 0.02 163
3 7.91 6.00 3.64 74 0.26 0.99 0.02 0.02 1.28
4 7.97 6.25 2.01 9.8 0.21 0.63 0.02 0.02 0.85
5 8.02 6.68 2.01 9.3 0.19 0.72 0.02 0.02 0.92
6 7.98 6.20 1.65 9.2 0.18 0.63 0.02 0.01 0.83
7 7.99 6.24 2.89 115 0.24 0.33 0.02 0.02 0.59
8 8.08 6.50 1.82 10.8 0.10 0.18 0.01 0.01 0.29
9 8.10 6.90 1.66 11.2 0.10 0.21 0.01 0.01 0.32

10 811 7.02 1.61 104 0.07 0.09 0.00 0.01 0.16
1 8.10 6.45 1.26 12.3 0.03 . 0.06 0.00 0.01 0.08
12 8.13 6.72 2.89 8.2 0.01 0.06 0.00 0.00 0.07
13 8.12 7.09 2.01 6.5 0.06 0.07 0.00 0.01 0.14
14 8.19 7.55 1.63 4.0 0.02 0.10 0.00 0.00 0.12
15 8.18 7.61 2.86 7.3 0.03 0.15 0.01 0.01 0.19

*Dissolved Inogranic Nitrogen(DIN) : NH,-N+NO;-N+NO,-N

Table 2. Heavy metal contents in sea water samples taken from Kun-
san-Changhang coastal areas. (unit : pg/D

Sites Pb Cd Cu Zn Hg Locations
0.78 024 6.50 14.07 0.13 Near Changhang bay

[y

2 203 015 030 804 022 1

3 065 013 400 1608 0.20

4 050 015 040 201 034 !

5 095 015 048 90.04 0.23 Near Changhang bay

6 0.68 017 035 3.00 0.30 Near Kunsan bay

7 193 015 068 1206 0.21 1

8 388 027 292 804 034

9 370 027 250 3015 042 !

10 273 064 288 3.02 0.36 Near Kunsan bay

11 423 149 396 6.08 0.22 Outskirts of Kunsan bay
12 539 140 194 365 0.25 7

13 300 036 165 236 021

14 425 182 25 3.02 021 !

15 050 038 024 3.08 0.30 Outskirts of Kunsan bay
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Table 3. Contents of heavy metals in sediments taken from Kunsan-
Changhang coastal areas. (unit : mg/kg)

At - 2A

Table 4. Contents and accumulation ratios of heavy metals in fishes
taken from Kunsan-Changhang bay areas.

Sites Pb Cd Cu Zn (I;ng/ Locations Heavy  Sea water Contents (mg/kg)  Accumulation ratio'
mg/kg kg% metals (ug/l) A* M** A M
1 1379 006 094 768 256 Near Changhang bay Pb 0.61 1.080 1.630 1,770 2,672
2 1748 0.07 798 129 13.33 1 Cd 0.15 0.050 0.053 333 353
3 4350 015 1454 88.32 20.71 Cu 1.58 2.040 1.500 1,291 949
4 2032 014 560 1164 6.12 ! Zn 7.03 58.140 32.690 8270 4,650
5 2212 016 1224 20.82 18.69 Near Changhang bay Hg 0.28 0.151 0.065 539 232
6 1515 011 934 1550 943 Near Kunsan bay * Acantogobius hastal Average meat weight(g) : 88.9, Average mois-
7 2032 010 32 7.06 274 1 ture(%) : 82.5] **Mugil cephalusl Average meat weight(g) : 315.4, Av-
8 2741 023 1294 2274 14.79 erage moisture(%) : 80.5] 'Ratio of the concentration in shellfish(dry
9 1615 018 8.88 1348 807 ! base) to the average concentration in near sea water(sample sites : 3,
10 1147 015 884 17.02 17.11 Near Kunsan bay 4,6)
11 2002 024 376 826 5.27 Outskirts of Kunsan bay
12 1550 018 730 14.68 11.83 1 Table 5. Contents and accumulation ratios of heavy metals in shellf-
13 1472 017 6.00 11.32 589 ishes taken from in Kunsan-Changhang bay areas.
15 19% 020 %0 4000 M5t Ouskirsof Kusmbay e Seavater Contents (mg/kg) _ Accumiation ratis
16 3075 105 35.08 171.20 51.05 Near Kunsan industrial metals  (hg/D R R ¢
complex Pb 0.73 0.93 1.03 1,274 1,411
17 26.00 0.28 2356 8294 35.00 Near Kunsan industrial Cd 0.15 0.86 1.23 5,733 8,200
complex Cu 0.44 5.90 6.83 13,409 15,522
18 3090 021 38.06 143.96 74.65 Near Kyongpocheon Zn 46.03 52.16 75.83 1,133 1,647
19 2182 020 30.52 126.35 97.24 1 Hg 0.29 0.07 0.07 241 241
20 2342 0.28 35.07 157.86 61.09 !

21 1232 0.09 1455 68.21 43.02 Near Kyongpocheon
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Contents of Heavy Metals in Sea Water, Sediments, Fishes and Shellfishes From Kunsan-

Changhang Coastal Areas

Jin-Ha Lee*, Kang-Wan Han' and Jae-Young Cho' (Taegu Food & Drug Administration, Taegu 706-040,
Kovea; 'Department of Agrucultural Chemistry, Chonbuk National University, Chonju 56 1-756)

Abstract : Contents of heavy metals in sea waters, sediments, fishes, and shellfishes from Kunsan-
Changhang coastal areas were investigated. Average contents of heavy metals in sea water were Pb 2.35, Cd
0.52, Cu 2.09, Zn 13.65 and Hg 0.24 pg/l. Average contents of heavy metals in sediments were Pb 19.49, Cd
0.15, Cu 9.31, Zn 20.07 mg/kg, and Hg 13.6 ng/kg. Average contents of Ph, Cd, Cu, Zn, and Hg in A-
cantogobius hasta were 1.08, 0.05, 2.24, 58.14, and 0.151 mg/kg and those in Mugil cephalus were 1.63, 0.05,
1.51, 32.69, and 0.065 mg/kg. Accumulation ratios of Pb and Cu in Acanfogobius hasta were similar to Mugil
cephalus but accumulation ratios of Zn and Hg in Acantogobius hasta were higher 2 times than in Mugil
cephalus. Average contents of Pb, Cd, Cu, Zn, and Hg in Cyclina sinensis were 1.03, 1.23, 6.83, 75.83, and 0.
071 mg/kg and those in Ruditapes philippinarum were 0.93, 0.86, 5.90, 52.16, and 0.074 mg/kg. Accumulation
ratios of heavy metals in shellfishes were in the order of Cu>Cd>Zn>Pb>Hg, irrespective of shellfishes kind.

Key words : Ruditapes philippinarum, Cyclina sinensis, Acantogobius hasta, Mugil cephalus, heavy metals, sed-

iments, Kunsan-Changhang coastal area
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