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Summary

Geochemistry of surface sediments in the western part off

Jeju Island, Korea

To discriminate the provenance of shelf sediments in the western part of Jeju Island, the
textual and elemental compositions were analyzed and compared with the sediments
originated from Chinese rivers. The sediments in the study area are composed of coarse silt
with a mean grain size of 3.6~8.5® and their CaCOj; contents ranged from 0.92 to 9.75%(av.
3.65%). The major elements (Fe, Mg, Ti and Mn) show good positive correlation with Al,
and trace elements also indicate the same characteristics; hence, clay minerals are likely to
be the promising host for those elements. The ratios of Toc over total nitrogen(TN) show
that the study area sediments contains more organic matters of marine origin than those of
terrigenous origin.

The high concentration of Fe/Al, Ti/Al and Mn/Al values are found in the southwestern
part near the Changjiang esturay, indicating that it seems to result from the influence of the
Changjiang River. Elemental ratios including Sc/Al, Ti/Nb, Cr/Th, Nb/Co and Th/Sc were
thus used as provenance indicators to identify the sediment origins of the western part off
Jeju Island.

The discrimination diagrams clearly show that most of the sediment in the western part
are originated from the Huanghe River, but the sediments in the southwestern part near the
Changjiang esturay might come from the Changjiang River. In contrast, the sediment
samples of the northwestern part show the highest values than those of the river sediments
and other regions, suggesting that the sediments in the western part off Jeju Island are

originated from diverse sources.
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Table. 1 Grain-size and organic material content of surface sediments in the western

part off Jeju Island
Station Size analysis(%) Sediment Organic matter(%) Mz()
No. Granule Sand Silt Clay type TOC TN CaCO; C/N(atomic)
1 312 584 138 246 (gmS 059 0.06 9.75 11.46 4.34
2 - 1.7 449 534 M 091 0.08 4.83 13.28 8.07
3 - 57 162 268 mS 026 0.06 4.66 5.06 5.45
4 - 522 172 30.6 mS 029 0.08 4.25 4.24 4.57
5 - 38.8 246 36.6 sM 0.61 0.12 4.17 593 6.37
6 - 21.1 32 469 sM 1.04 0.1 3.02 12.14 7.23
7 - 34 387 579 M 09 0.06 2.18 17.48 8.54
8 - 31.2 451 237 sZ 0.52 0.09 242 6.73 6
9 - 7.6 512 412 M 098 0.13 1.17 8.79 6.1
10 - 20 313 48.7 sM 0.62 0.11 2.8 6.58 7.33
11 - 374 221 405 mS 0.66 0.1 2.67 7.7 6.67
12 - 546 169 28.5 mS 0.32 0.08 5.08 4.45 5.32
13 - 483 179 339 sM 0.56 0.06 4.01 11.07 5.78
14 - 414 18.8 39.8 sC 0.68 0.11 4.34 11.25 5.65
15 - 884 44 72 mS 036 0.03 833 14.02 2.92
16 - 59.7 145 258 mS 0.27 0.03 8.16 10.51 4.73
17 - 439 153 409 sM 0.54 0.05 425 12.61 6.65
18 - 574 W3NS 208 cS 0.89 0.11 1.92 9.44 5.43
19 - 135 485 379 sM 1.07 0.17 0.92 7.35 6.93
20 - 46.4 253 283 sM 095 0.12 1.83 9.24 5.73
21 - 49.5 253 252 sM 094 0.07 1.25 15.66 5.71
22 - 75.6 144 10 mS 0F59%a0. 18 4 2.92 6.89 3.57
23 0.3 714 151 132 (gmS  0.51 0.07 2.58 8.43 3.93
24 - 46.5 351 184 sM 0.5 0.06 2 9.12 5.13
25 - 452 16.7 38.1 sC 038 0.1 292 4.43 6.27
26 - 15 345 505 sM 097 0.13 3.75 8.7 7.47
27 - 484 349 16.7 sZ 0.73 0.09 3.18 9.46 5.27
28 - 358 244 398 sM 0.71 0.07 2.93 11.83 6.33
Average  0.12  41.76 25.45 32.66 0.66 0.09 3.65 9.42 5.84

NOTE. (g)mS : slightly gravelly muddy sand, S :sand, mS : muddy sand, sM : sandy mud,
sZ : sandy silt, Z :silt, sC: sandy clay, M : mud, cS : clayey sand., Mz is mean

grain size with unit of ¢, TOC: total organic carbon.
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UERdTHGibbs, 1977). 53] slYEH4E W F5949 &

St 3271 @ebA] Al ¥ oh(Forstner and Salomons, 1980; Katz and Kaplan, 1981).
ATAY 28 /N HAE AmA S5LLES] FHHUS Al 6.7%, Fe: 3.1%, Ca:
4.2%, K: 2.2%, Na: 1.9%, Mg: 1.2%, Ti: 0.36%, Mn: 507ppm, Ba: 392ppm, Sr: 203ppm,
Rb: 103ppm, Cr: 63.6ppm, Co: 9.7ppm, Ni: 27.4ppm & ©. %= L} EFSLTH(Table 2). whehA] £
ATA G HAE T A7 A4 TR S Al 54 ZF A 9(UCC: Taylor and McLennan,
1985), Al A 57] &5 4 H(PAAS: Post-Archaean average Auatralian Sedimentary
Rock; Mclennan, 1989), =7 A< 3}st X FHINASC: North American Shale
Composition; cromet et al., 1984) 3} H] L& W] Ca, Pb, Cd, Cs, Li 945 A 2] s Y X]
Hae2 B AFA o] v ghe BAlth 3 B4 o 39 Al U4 g st
e FAR A4o W3l A4S Table 3 o] LERTE. FollA B Fe, Mg, Ti,
Mn D A2E2 GHAT 1=0.46~0.63 0% Al ¥} Bl 4 o g FaAS Hol B4
HEFE o] ol 949 58 2dste 78 89l T v = 283t e+
ot} o= EAEUW FAE 940 2 &
o] HAE] FE Al uet & 92 won FE 24 3 HAEY Y
bl

whel 27 Wtk 7]E9
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Hof ol dAEe IdHE HA=9 dot HEF=d o =HHu

0.59)5 Hof o= HAEY HEFE
HHEY Ca ¢ Sr 35+ F3572o]

0] 6 ©

Ao 9 1] gk (Turekian and Wedepohl, 1961).
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Table 2. Elements concentration of the western part off Jeju Island sediments in
comparison to Huanghe(HURS), Chanjiang(CHRS) river sediments and

UCC(unit:*in wt.% and yg/g for the other elements)

St. Al*  Fe* Ca* K* Na* Mg* Ti* Mn Ba Sr Rb V. Cs Li
1 54 25 52 19 19 09 025 420 410 320 812 57 5 33
2 72 29 38 22 13 1.2 033 480 385 220 722 919 102 305
3 73 38 46 26 26 1.1 043 650 415 209 984 98 85 41
4 7 26 56 28 26 1 028 378 414 231 1344 541 55 313
5 76 33 35 26 18 13 039 697 442 175 986 819 61 34
6 73 25 37 26 21 13 036 45 538 156 101.1 762 8 332
7 76 32 38 25 19 14 042 443 401 143 928 109 94 40.7
8 6.7 29 41 2 1.6 12 038 632 359 108 65.1 738 59 364
9 74 32 42 22 16 14 04 519 387 150 1009 825 83 403
10 75 35 48 26 28 13 036 459 236 204 1287 754 79 36.5
11 73 31 45 26 26 13 033 447 219 223 1319 665 69 48
12 61 26 64 24 24 1 03 411 229 259 1172 549 54 357
13 66 27 43 25 25 12 029 397 205 312 122 541 59 326
15 53 23 46 21 2 0.9 027 380 446 248 1188 60.6 54 302
16 57 31 55 25 2 1.3 026 450 453 230 1207 71 7.5 31
17 64 33 31 24 17 13 033 524 476 260 120 77 81 381
18 58 26 38 24 16 1.1 034 406 474 178 1053 55 52 35
19 6.7 358 7H { 2 1.5 12 037 380 418 182 986 82 6 441
20 7.4 3 a B3 2 1.5 13 044 614 363 156 963 812 62 386
21 68 32 34 19 15 1.1 041 565 405 176 849 713 5 368
22 7 R3IZ W36 W2 1.6 12 039 615 378 186 84 788 54 315
23 63 28 38 18 1.6 1 036 525 392 175 822 69.1 43 287
24 64 31 38 2 1.5 12 05 650 419 200 997 & 57 44
25 62 32 31 22 17 1.1 038 480 446 180 977 75 55 40
26 63 39 31 25 19 14 045 598 437 193 136.1 835 10 447
27 74 25 39 21 16 1 04 510 430 1% 76.7 57 6 40
28 7 31 54 23 18 13 023 600 414 210 884 8 89 50
Range 53~ 25~ 3.1~ 18~ 13~ 0.9~ 0.23~ 378~ 205~ 108~ 65.1~ 541~ 5~ 31~
76 39 64 28 28 14 045 697 538 320 1361 109 10 50
Average 6.7 3.1 42 22 19 12 04 507.0392.0203.0 103.0 742 6.7 372
HURS 555 252 401 19 165 115 036 498 453 207 81.7 582 4 261
CHRS 7.09 428 3.18 2.06 091 1.64 057 958 454 146 113 104 73 449
ucc 804 35 3 283 28 133 041 620 550 350 112 60 3.7
PAAS 10 51 09 31 09 13 06 853 650 200 160 150
NASC 895 396 243 3.15 0.75 1.7 047 500 636 142 125 130

Huanghe, Changjiang river sediments(Yang et al.,, 2004), Average upper continental

crust(Taylor and McLnnan, 1981).
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Table 2 (continued)

St. Ct Zn Co Ni Cu Y Zr Nb Sc Pb Cd Th U
1 51 646 7.1 219 93 139 144 82 7 268 0.13 9.1 1.93
2 702 98.1 115 292 17.1 225 108 135 103 28 02 121 224
3 693 695 9.1 332 167 208 216 109 99 334 0.18 126 23
4 592 588 92 288 144 153 112 106 &8 267 03 102 232
5 759 81.6 105 312 21.1 17.7 132 114 10.6 30.6 0.16 13.5 2.33
6 76  85.6 102 32.6 235 157 134 115 104 264 03 132 235
7 75.1 919 11.6 341 233 212 142 134 108 30.1 028 13.6 241
8 562 52 89 21 166 179 108 103 92 193 025 106 1.85
9 72.6 653 112 30.6 183 205 118 127 112 206 0.16 132 242
10 62.7 67.6 9.6 374 20.7 186 145 11 107 299 032 136 234
11 673 775 85 349 176 17.7 127 10.1 104 268 03 11.8 241
12 525 519 86 309 135 16 114 94 86 25 026 102 193
13 684 57 79 333 137 159 119 89 89 242 028 105 2
15 509 54 64 208 149 174 133 6.7 7.5 315 0.17 106 1.89
16 596 876 62 278 158 177 130 6.8 9.1 326 0.14 119 21
17 58 62 77 257 161 182 9% 94 10 308 0.16 126 2.17
18 51 61 87 223 152 138 106 85 82 229 03 9 1.73
19 62.1 72 106 335 198 21.7 118 103 96 185 021 107 195
20 68.8 79.1 105 337 209 247 118 11.8 10.6 22.7 027 125 234
21 60.5 46.1 109 276 12 227 130 125 103 189 0.16 11.8 248
22 654 55.1 9.1 165 122 225 109 102 109 20 022 124 247
23 651 484 10 225 97 247 139 106 103 219 021 125 239
24 73 975 124 27.1 165 22 163 147 10 303 033 128 3.03
25 629 67.5 108 246 173 16.8 112 114 103 30.1 024 121 232
26 75.8 78.6 13.1 204 164 20.7 106 13.7 11.6 258 02 124 2.6
27 44 895 119 158 98 163 115 124 107 30.1 0.11 11.2 2
28 63 91.5 106 233 165 235 140 10.1 105 32.8 0.16 12.7 2.2
Range 44~ 46.1~ 6.2~ 15.8~ 93~ 138~ 96~ 6.7~ 7~ 185~ 0.11~ 9~  1.73~
759 98.1 124 374 235 247 216 135 11.6 334 033 136 248
Average 63.6 708 9.7 274 163 19.1 127.0 10.8 9.8 265 02 11.8 2.2
HURS 469 42 929 216 169 192 143 112 777 182 0.1 104 2.1
CHRS 737 106 168 403 485 238 138 17 119 395 025 134 26
UCC 35 71 10 20 25 22 190 25 20 10.7 2.8
PAAS 110 85 55 50 27 210 19 20 14.6 3.1
NASC 125 58 35 200 13 6.3 12 2.7

Huanghe, Changjiang river sediments(Yang et al.,

crust(Taylor and McLnnan, 1981).
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Table 3. Correlation coefficients among the elemental composition and mean grain size(IMz)

Mz Al Fe Ca K Na Mg Ti Mo Sr Rb V. G C Z7n Co N CGu Y No S Pb Th U Toc
Mz 1.00
Al 065 1.00
Fe 0.53 0.46 1.00
Ca -0.41 -0.34 1.00
K 049 040 1.00
Na 0.58 0.83 1.00
Mg 0.80 0.63 0.72 0.50 1.00
Ti 041 0.530.61 -0.77 0.44 1.00
Mn 0.48 0.68 -0.43 0.44 0.69 1.00
Sr -0.41 -0.59 0.58 0.53 -0.51 -0.92 -0.54 1.00
Rb 0.78 0.78 -0.47 0.50 1.00
V 067 061077 -05 0.72 0.65 0.60 -0.60 1.00
Cs 0.82 0.52 0.63 0.56 0.79 0.76 1.00
Cr 0.62 0.63 0.66 0.40 0.81 0.58 0.51 -0.43 0.80 0.62 1.00
/n  0.51 0.58 0.61 0.70 0.51 1.00
Co 0.57 0.41 0.42 0.43 0.52 0.41 1.00
Ni 0.57 0.59 0.57 0.52 0.48 0.42 0.40 0.60 1.00
Cu 0.79 0.62 0.43 0.56 0.81 -0.56 0.71 0.63 0.73 0.57 0.77 1.00
Y 0.45 0.57 -0.5¢ -0.54 0.44 0.55 0.63 -0.51 -0.44 0.75 0.57 1.00
Nb 0.64 0.71 -0.59 0.50 0.88 0.57 -0.61 0.69 0.48 0.69 0.55 0.47 0.41 0.60 1.00
Sc  0.64 0.83 0.75 -0.62 0.80 0.72 0.64 -0.68 0.720.61 0.74 0.50 0.46 0.51 0.50 0.69 0.83 1.00
Pb 0.57 0.44 0.42 0.50 1.00
Th 055 0.72 0.72 0.77 0.57 0.61 -0.51 0.83 0.64 0.83 0.55 0.45 0.65 0.67 0.65 0.92 1.00
U 0.50 0.64 0.52 0.72 0.61 0.62 0.81 0.44 0.64 0.82 0.76 0.82 1.00
Toc 0.68 0.48 0.53 -0.62 -0.56 0.58 -0.53 0.46 0.50 0.41 0.60 0.54 -0.57 1.00
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Y & t](Central Yellow Sea Mud) 3 %] & (Milliman et al., 1985; Yang and Youn, 2007)
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Table 4. Major and trace composition of the western part off Jeju Island sediment
from the East China Sea in comparison to HURS, CHRS, PAAS, and
UCC.(Unite of major elements” : wt%, trace elements: 10°°)

Elemﬁgflon wPII' HURS? CHRS? PAAS® ucct NASC’
Al” 6.7 5.55 7.09 10.0 8.04 8.95
Fe’ 3.1 2.52 4.28 5.1 35 35
Ca’ 42 4.01 3.18 0.9 3.0 2.43
Mg 1.2 1.15 1.64 13 1.33 1.7
K" 2.2 1.9 2.06 3.1 2.83 0.75
Na’ 1.9 1.65 0.91 0.9 2.89 2.89
Ti* 0.36 0.36 0.57 0.6 0.41 0.47
Mn 507 498 958 853 620 500

Sr 203 207 146 200 350 142
Y 19.1 19.2 23.8 27.0 22.0 35.0
Zr 127 143 138 210 190 200
Y% 74.2 58.2 104 150 60 130
Cr 63.6 46.9 73.7 110 351 125
Ni 274 21.6 40.3 55 20 58
Co 9.7 9.29 16.8 : 10 -
Cu 16.3 16.9 48.5 50 25 -
Zn 70.8 42 106 85 71 -
Rb 103 81.7 113 160 112 125
Nb 10.8 11.2 17 19 25 13
Pb 26.5 18.2 39.5 20 20 -
Th 11.8 10.4 13.4 14.6 10.7 12
Cs 6.7 4.0 75 : 3.7 -
U 2.24 gl 2.6 3.1 2.8 2.66
Ba 392 453 454 650 550 636
Li 37.2 26.1 44.9 - 20 -
Sc 9.8 7.77 11.9 - 11.0 6.3
cd 0.22 0.1 0.25 - 0.01 -
La 33.8 312.0 39.5 38 30 31
Cr/Ni 2.32 2.33 1.83 2.0 1.75 2.16
Th/U 5.27 4.95 5.15 4.71 3.82 451
Cr/Th 5.39 4.51 5.50 7.53 3.27 10.42
La/Sc 3.45 3.98 3.32 - - 4.92
Ti/Nb 333.2 321.4 335.4 351.8 164 361.5
Sc/Al 1.46 1.40 1.68 - 1.37 0.71
Nb/Co .12 1.21 1.01 - 2.5 -
Th/Sc 121 1.44 1.13 - 1.0 1.91

'western part off Jeju Island sediment, Huanghe and Changjiang sediment( Yang et al., 2004), *Post-Archaean shale average
Australian sedimentary rock(McLennan, 1989), “Average upper continental crust(Taylor and McLennan, 1985), *North
American Shale Composition(cromet et al., 1984). 3 4
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Fig. 17. Discrimination plots Sc/Al vs Cr/Th, Th/Sc¢ vs Nb/Co and Ti/Nb vs
Th/Sc. The composition of western part off Jeju Island sediment are
originated from the diverse sources, especially from Huanghe and
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Note; CHRS & HURS: Changjiang and Huanghe rivers sediment(Yang, et al., 2004),
PAAS: Post-Archaen average Australian Sediment rock( McLennan, 1989),
UCC: average Upper Continental Crust(Taylor and McLennan, 1985).
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