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In order to identify the Pb pollution and its sources in continental shelf and slope areas, Pb concentration and Pb
isotope ratios (**’Pb/2%Pb and 2%*Pb/2%Pb) were determined for 6 box corer sediments collected from the southern
East/Japan Sea. Pb concentration, and 27Pb/2%Pb and 2°*Pb/2%Pb ratios were constant at around 2545 ppm and
0.842 and 2.092 from 1700 to 1930 year, respectively and increased steadily up to 40+£5 ppm and 0.867 and 2.123
at the beginning of 1990s', respectively. The increase of concentration and isotope ratios in the labile fraction
(leached by 2M HCI+0.5M HNO;) explains their increase in bulk sediments, while Pb concentration and isotope
ratios in the residual fraction were nearly constant during 300 yrs. Temporal variation of Pb isotope ratios was
explained by simple two end-members mixing of geo-genic and anthropogenic sources because isotope ratios and
the inverse of Pb concentration showed the good linear relationships. Using Pb isotope ratios, we can constrain two
Pb sources in the study area. The one is atmospheric particulates, compared with mean values of isotope ratios in
atmospheric particulates collected at Jeju and Oki islands, based on the history of Pb emmission in Korea and
China, and judged by oceanographic processes capable of homogenizing many sources. The other is local sources
related to iron mills, refineries of Pb ore and of petroleum located at the coast of the study area. Isotope ratios of
anthropogenic Pb can be estimated using two end-members mixing equation and were 0.879+0.005 and
2.14440.008 before 1950s' while they increased up to 0.900+0.008 and 2.162+0.011 after 1980s', respectively.
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Fig. 1. Sampling sites in the southern East/Japan Sea.
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Table 1. General geochemical and environmental characteristics for the box core sites.
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Characteristics B1005 S-1 B1107 B1108 B1209

Water depth (m) 78 555 1090 1151 1570 1121
Latitude (N) 35° 30" 35° 38 35° 4% 35° 43 36° 00' 36° 00'
Longitude (E) 129° 30 130° 08' 130° 00 130° 15' 130° 30' 131° 30’
CaCO; (%) 8.4-11.0 1.4-5.2 2.3-5.4 0.9-1.9 2.1-3.7 0.8-4.5
POC (%) 0.8-1.7 0.6-1.8 1.2-2.5 1.2-1.8 0.9-3.3 1.2-1.4
Sedimentation rate (cm/yr) 0.60 0.24 0.30 0.22 0.15 0.07
Dry bulk density (g/cm®) 0.52 0.55 0.40 0.40 0.42 0.32
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Table 2. Pb concentration and isotopic ratios in the box core sediments.

Depth o~ WC. 27pb2%Pb 28Pb2%Pb A1 pp Pb(ppm) 207pp2%ph 08P/ 2%ph
(cm) (%) Total Total (%)  (ppm) [ eached Residual Leached Residual Leached Residual
B1005

0 1993 6.99 323

1 1991 188 7.81 400

5 1985 163 8.00 39.0

9 1978 148 7.73 395

13 1971 143 777 42.8

17 1966 125 796  30.8

21 1963 136 8.04 30.1

25 1959 133 8.03 31.1

31 1953 113 798 252

S-1

0 1993 7.50 35.8

1 1990 172 . 7.00 27.6

5 1977 145 645 21.8

13 1955 163 624 235

19 1940 122 733 225

23 1930 99 6.50 20.9

28 1917 108 629 19.7

31 1910 114 5.88 207

34 1902 102 S.68 192

37 1895 97 592 18.5
B1107

0 1993 6.03 33.6

1 1990 397 0.866 2,12 771 470 33.6 8.2 0.871 2.127

3 1983 321 0.867 2.12 564 396

7 1970 262 0.864 2.12 6.77 41.7 293 7.5 0.871 0.839 2.128 2.092

11 1956 262 0.857 2.11 6.78 36.2

15 1943 223 0.853 2.11 720 326 22.7 73 0.857 2.113

19 1930 173 0.848 2.10 7.58 29.9

23 1916 171 0.845 2.10 774 271 16.4 6.4 0.848 2.100

27 1903 167 0.842 2.09 746 262
29 1896 - 186 0.842 2.09 736 252 146 7.1

31 1890 175 0.841 2.09
B1108
0 1993 6.47 359
1 1988 367 571 34 27.7 7 0.868 2.125
3 1979 256 592 347
5 1970 223 635 296
7 1961 210 566 28.1 19.8 7.4 0.851 2.104
9 1952 228 549 269
11 1943 204 584 269
13 1934 215 529 258
15 1925 185 572 26.0
17 1916 197 6.44 256
19 1907 166 598 256 16.8 7.2 0845 0.836  2.097 2.088
21 1898 129 523 256

23 1888 163 6.83 276 17.5 6.9 0.850 2.096
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Table 2. Continued.
Depth N WC. 207Pb/206Pb 208Pb/206Pb Al . Pb Pb(ppm) 207Pb/206Pb 208pb/206pb
‘ear
(cm) (%) Total Total (%) (ppm) Leached Residual Leached Residual Leached Residual
B1209
0 1993 5.85 367
1 1986 261 695 40.0
3 1973 187 7.82 321 23.8 77 0.855 2.109
7 1946 172 812 292 19.6 7.4 0.848 2.102
11 1929 189 772 303
15 1921 173 7.76  21.1
19 1913 164 735 28.1
23 1905 156 79 301 18.7 6 0.845 2.096
27 1897 153 6.66 264
34 1883 158 767 254 16.9 5.6 0.844 0.836 2090 2.092
B1213
0 1993 628 38.1
1 1979 432 642 349 328 7.2 0.856 2.109
3 1951 320 393 322 232 6.8 0.854 0.840 2.107 2.093
5 1924 273 447 283
7 1896 190 5.15 285 20.2 7.4 0.845 0.837 2097 2.090
11 1840 173 532 268
15 1785 166 533 242
19 1729 183 592 274 18.5 6.7 0.843 2.093
23 1674 183 6.38 25.1 16.4 49 0.835 2.090
Pb(ug/g) Pb(ng/g) Ph(ng/g)
0 20 40 60 0 20 40 60 0 20 40 60
1993 D=8 1993 $~—fs 1993
1 B100S
1973 1973 1973
1953 1953 1953
1933 7| @ Labile 1933 1933
1913 -{| —4* Residual 1913 1913
7| B~ Total
1893 7@ pwal 1893 1893
1873 1873 1873
1993 1993 1993
1973 + 1973
1953 1953 1893
1933 1933
1913 1913 1793
1893 1893
q 1693
1873 - 1873 -

0 2 4 6
Pb/AL (x 107%)
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Fig. 2. Pb concentration and Pb/Al ratios in 6 box core sediments.
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Fig. 5. Pb isotope ratios (*“’Pb/*®Pb and 2%Pb/*%Pb)
versus the inverse of Pb concentration. Linear regression
equations and correlation coefficients are also shown.
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2 @343} 3= o] o] wle WstA ke A
2oJt} (Kober et al., 1999).

3.3. Pb S9LE 0|88 7Y F+H

B Ay dojzl B9 vlg 07pp%pp 2
2Bpp PR 71F 02 Phe) V|90 GAHE B2
E3 ¥ =431 (Fig. 6).

o] 2Rl F HE AFshe HA Aol AEIT F
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