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Abstract: To discriminate the provenance of shelf sediments in the western part off Jeju Island, the textual and elemental
compositions were analyzed and compared with the sediments originating from Changjiang and Huanghe Rivers of China
and the Korean (Keum) River. The sediments in the study area are composed of coarse silt with a mean grain size of
3.6~8.50 and their CaCO; contents ranged from 0.92 to 9.75 wt.%. The ratios of TOC over total nitrogen (TN) showed
that the study area sediments contained more organic matters of marine origin than those of terrigenous origin. The high
concentration of Fe/Al, Ti/Al and Mn/Al figures were found in the southwestern part near the Changjiang esturay,
indicating that it seemed to result from the influence of the Changjiang River. The discrimination diagrams including Sc/
Al vs Cr/Th, Th/Sc vs Nb/Co and Ti/Nb vs Th/Sc were thus used as provenance indicators to identify the sediment
origins of the western part off Jeju Island. Based on these discriminated diagrams it clearly showed that most of the
sediment in the western part were 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 northeastern part
showed the higher figures than those of the river sediments and other regions, suggesting that the sediments in the
western part off Jeju Island must be originated from diverse sources.
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Fig. 1. Study area, sampling sites and bathymetry in the
western part off Jeju Island. Contours are given in meters.
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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 (%) M (&
No. Granule Sand Silt Clay type TOC ™ CaCO; C/N (atomic) @
1 3.12 584 13.8 24.6 (g)mS 0.59 0.06 9.75 11.46 4.34
2 - 1.7 49 534 M 0.91 0.08 4.83 13.28 8.07
3 - 57.0 16.2 26.8 mS 0.26 0.06 4.66 5.06 5.45
4 - 522 172 306 mS 0.29 0.08 425 424 457
5 - 38.8 24.6 36.6 sM 0.61 0.12 4.17 593 637
6 - 21.1 320 469 sM 1.04 0.10 3.02 12.14 723
7 - 34 387 579 M 0.90 0.06 218 1748 8.54
8 - 312 45.1 237 sZ 0.52 0.09 242 6.73 6.00
9 - 7.6 51.2 412 M 0.98 0.13 1.17 8.79 6.10
10 - 20.0 313 48.7 sM 0.62 0.11 258 6.58 733
11 - 374 221 40.5 mS 0.66 0.10 2.67 7.70 6.67
12 - 54.6 16.9 285 mS 032 0.08 5.08 445 532
13 - 483 179 339 sM 0.56 0.06 4.01 11.07 578
14 - 414 188 39.8 sC 0.68 0.11 434 1125 5.65
15 - 88.4 44 72 mS 0.36 0.03 833 14.02 292
16 - 59.7 14.5 258 mS 0.27 0.03 8.16 10.51 4.73
17 - 439 15.3 409 sM 0.54 0.05 425 12.61 6.65
18 - 57.0 135 29.5 S 0.89 0.11 1.92 9.44 543
19 - 135 48.5 379 sM 1.07 0.17 0.92 7.35 6.93
20 - 46.4 253 283 sM 0.95 0.12 1.83 9.24 573
21 - 49.5 253 252 sM 0.94 0.07 1.25 15.66 571
2 - 756 144 10.0 mS 0.59 0.10 292 6.89 3.57
23 0.3 714 15.1 132 (g)mS 0.51 0.07 2.58 843 3.93
24 - 46.5 35.1 184 sM 0.50 0.06 2.00 9.12 5.13
25 - 452 16.7 38.1 sC 0.38 0.10 292 443 6.27
26 - 15.0 345 50.5 sM 097 0.13 3.75 8.70 747
27 - 484 349 16.7 sZ 0.73 0.09 3.18 9.46 5.27
28 - 358 244 39.8 sM 0.71 0.07 293 11.83 6.33

Average 0.12 41.76 2545 3266 0.66 0.09 3.65 942 5.84

(g)mS: slightly gravelly muddy sand, S: sand, mS: muddy sand, sM: sandy mud, sZ: sandy silt, sC: sandy clay, M: mud, cS:
clayey sand., Mz is mean grain size with unit of @, TOC: total organic carbon, TN: total nitrogen.
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Fig. 2. Total organic carbon contents vs. C/N ratios in the
bottom sediments of the western part off Jeju Island.
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Table 2. Elements concentration of the western part off Jeju Island sediments in comparison to Huanghe (HURS), Chanjiang
(CHRS) and Keum rivers sediment (unit:*in wt.% and pg/g for the other elements)

St. Al* Fe* Ca* K* Na* Mg* Ti* Mn Ba Sr Rb v Cs Li
1 54 2.5 52 1.9 1.9 0.9 025 420 410 320 81.2 57.0 5.0 33.0
2 72 29 3.8 2.2 1.3 1.2 033 480 385 220 72.2 91.9 10.2 30.5
3 7.3 38 4.6 2.6 2.6 1.1 043 650 415 209 984 98.0 8.5 41.0
4 7.0 2.6 5.6 2.8 2.6 1.0 028 378 414 231 1344 54.1 55 313
5 7.6 33 35 2.6 1.8 1.3 039 697 442 175 98.6 81.9 6.1 34.0
6 73 25 37 2.6 21 13 0.36 455 538 156 101.1 76.2 8.0 332
7 7.6 32 38 2.5 1.9 14 042 443 401 143 928 1090 94 40.7
8 6.7 2.9 4.1 2.0 1.6 1.2 038 632 359 108 65.1 73.8 5.9 364
9 74 32 42 22 1.6 14 040 519 387 150 1009 82.5 83 403
10 7.5 35 48 2.6 2.8 1.3 036 459 236 204 1287 754 7.9 36.5
11 73 3.1 45 2.6 2.6 13 033 47 219 223 1319 66.5 6.9 48.0
12 6.1 2.6 64 24 24 1.0 0.30 411 229 259 1172 54.9 54 35.7
13 6.6 2.7 43 2.5 2.5 1.2 029 397 205 312 1220 54.1 59 326
15 53 23 4.6 2.1 2.0 0.9 027 380 446 248 1188 60.6 54 30.2
16 5.7 31 5.5 2.5 20 13 026 450 453 230 1207 71.0 7.5 31.0
17 6.4 33 3.1 24 1.7 13 033 524 476 260 1200 71.0 8.1 381
18 58 2.6 38 24 1.6 1.1 034 406 474 178 1053 55.0 52 35.0
19 6.7 3.0 3.7 20 1.5 1.2 037 380 418 182 98.6 82.0 6.0 44.1
20 74 30 33 20 1.5 1.3 044 614 363 156 96.3 812 6.2 38.6
21 6.8 32 34 1.9 1.5 1.1 041 565 405 176 84.9 713 50 36.8
22 7.0 32 3.6 2.0 1.6 12 039 615 378 186 84.0 78.8 54 315
23 6.3 2.8 38 1.8 1.6 1.0 036 525 392 175 822 69.1 4.3 28.7
24 6.4 31 3.8 2.0 1.5 1.2 0.50 650 419 200 99.7 85.0 5.7 440
25 6.2 32 31 22 1.7 1.1 038 480 446 180 971 75.0 5.5 40.0
26 6.3 39 3.1 2.5 1.9 1.4 0.45 598 437 193 136.1 835 100 4.7
27 7.4 2.5 39 2.1 1.6 1.0 040 510 430 190 76.7 57.0 6.0 40.0
28 7.0 31 54 23 1.8 1.3 023 600 414 210 88.4 81.0 8.9 50.0
Av. 6.7 3.1 42 22 1.9 1.2 036 507 392 203 103.0 742 6.7 372
STD 0.7 0.4 0.9 03 04 0.1 0.07 97 81 48 19.7 13.9 1.7 5.7
HURS 5.6 2.5 4.0 1.9 1.7 1.2 036 498 453 207 81.7 582 4.0 26.1
CHRS 71 43 32 21 0.9 1.6 0.57 958 454 146 113.0 1040 73 449
KEUM 74 31 0.6 23 1.5 0.9 039 586 492 149 1320 64.2 45.1
uccC 8.0 35 3.0 2.8 29 1.3 041 620 550 350 1120 60.0 3.7
PAAS 100 5.1 09 3.1 0.9 1.3 0.60 853 650 200 1600 150.0
NASC 90 4.0 24 32 0.8 1.7 047 500 636 142 1250 1300
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HET MY BEERE0) XBEY ZMT) 7l o7 333

Zr Nb Sc Pb Th U La

St. Cr Zn Co Ni Cu Y
1 51.0 64.6 7.1 219 93 13.9
2 70.2 98.1 11.5 29.2 17.1 225
3 69.3 69.5 9.1 332 16.7 20.8
4 59.2 58.8 9.2 28.8 144 15.3
5 759 81.6 10.5 312 21.1 17.7
6 76.0 85.6 10.2 326 235 15.7
7 75.1 91.9 11.6 34.1 233 21.2
8 56.2 52.0 8.9 21.0 16.6 179
9 72.6 65.3 11.2 30.6 18.3 20.5
10 62.7 67.6 9.6 374 20.7 18.6
11 67.3 77.5 8.5 349 17.6 17.7
12 52.5 51.9 8.6 309 135 16.0
13 68.4 57.0 79 333 13.7 15.9
15 50.9 54.0 6.4 20.8 149 174
16 59.6 87.6 6.2 278 15.8 17.7
17 58.0 62.0 7.7 257 16.1 182
18 51.0 61.0 8.7 22.3 15.2 13.8
19 62.1 72.0 10.6 335 19.8 21.7

20 68.8 79.1 10.5 337 209 24.7

21 60.5 46.1 109 27.6 12.0 227

22 65.4 55.1 9.1 16.5 122 22.5

23 65.1 48.4 10.0 22.5 9.7 24.7

24 73.0 97.5 124 27.1 16.5 22.0

25 629 67.5 10.8 24.6 173 16.8

26 75.8 78.6 13.1 204 164 20.7

27 44.0 89.5 11.9 15.8 9.8 16.3

28 63.0 915 10.6 233 16.5 235

Av. 63.6 70.8 9.7 274 163 19.1

STD 8.8 15.7 1.8 59 38 32
HURS 469 420 9.29 21.6 169 19.2
CHRS 73.7 106.0 16.8 403 48.5 23.8

KEUM 447 73.5 15.0 26.0 27.0 20.0
uccC 35.0 71.0 10.0 200 25.0 220
PAAS  110.0 85.0 55.0 50.0 270
NASC 1250 580 350

144 82 70 26.8 9.1 1.93 296
108 135 103 28.0 12.1 224 332
216 109 9.9 334 12.6 230 36.3
112 10.6 8.8 26.7 10.2 2.32 339
132 114 10.6 30.6 135 2.33 340
134 11.5 104 264 132 235 325
142 134 10.8 30.1 136 241 34.1
108 103 9.2 193 10.6 1.85 292
118 127 11.2 20.6 132 242 312
145 11.0 10.7 299 136 234 334
127 10.1 104 26.8 11.8 241 36.3
114 94 8.6 250 10.2 1.93 35.0
119 8.9 89 242 10.5 2.00 36.8
133 6.7 7.5 315 10.6 1.89 338
130 6.8 9.1 326 11.9 2.10 334
96 94 10.0 30.8 12.6 2.17 373
106 85 82 229 9.0 1.73 29.8
118 10.3 9.6 185 10.7 1.95 325
118 11.8 10.6 22.7 125 2.34 336
130 125 103 189 11.8 248 31.0
109 10.2 109 20.0 124 247 376
139 10.6 10.3 219 125 239 39.6
163 14.7 10.0 30.3 12.8 3.03 36.3
112 114 103 30.1 12.1 232 318
106 13.7 11.6 25.8 124 2.60 345
115 124 10.7 30.1 11.2 2.00 304
140 10.1 10.5 328 127 220 371
127 10.8 9.8 26.5 11.8 224 338
24 20 1.1 4.6 1.3 0.28 2.7
143 1.2 777 182 10.4 2.10 310
138 17.0 11.9 39.5 134 2.60 395

141 169 9.0 36.7 16.1 433
190 250 20.0 10.7 2.80 30.0
210 19.0 20.0 14.6 3.10 38.0
200 13.0 6.3 12 2.70 311

STD=Standard Deviation; Huanghe, Changjiang and Keum rivers sediment (Yang et al., 2004); Average upper continental crust
(UCC: Taylor and McLnnan, 1981); Post-Archaen average Auatralian Sedimentary Rock (PAAS: McLennan, 1989); North

American Shale Composition (NASC: Gromet et al., 1984).
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Table 3. Correlation coefficients among the elemental composition and mean grain size (Mz)

Mz Al Fe Ca K Na Mg Ti Mn St Rb V Cs Cr Zn Co Ni Cu Y Nb Sc Pb Th U Toc

Mz 1.00

Al 0.65 1.00

Fe 0.53 0.46 1.00

Ca 041 034 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 041 053 0.61 0.77 0.44 1.00

Mn 0.48 0.68 0.43 0.44 0.69 1.00

Sr 041 0.59 0.58 0.53 0.51 0.93 0.54 1.00

Rb 0.78 0.78 0.47 0.50 1.00

V 067 061 0.77 05

Cs 0.82 0.52 0.63 0.56 0.79

Cr 0.62 0.63 0.66 0.40 0.81 0.58 0.51 0.43

Zn 051 0.58

Co 0.57 041 042 0.43
i 0.57 0.59 0.57 0.52

0.72 0.65 0.60 0.60 1.00

0.76 1.00

0.80 0.62 1.00

0.61 0.70 0.51 1.00
0.52 041 1.00

0.48 0.42 0.40 0.60 1.00

Ni

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 045 0.57 0.53 0.54 0.44 0.55 0.63 0.51 044 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 0.55 047 041 0.60 1.00

Sc 0.64 0.83 0.75 0.62 0.80 0.72 0.64 0.68 0.72 0.61 0.74 0.50 0.46 0.51 0.50 0.69 0.83 1.00

Pb 0.57 0.44 042 0.50 1.00

Th 0.55 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

18] 0.50 0.64 0.52 0.72 061 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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Fig. 3. Areal distribution of Al, Fe/Al, MwAL Ti/Al, Na/Al, Ca/Al, Sr/Al and clay contained in sediments of the western part
off Jeju Island.
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Fig. 4. Comparison of the geochemical indices of (Al+Fe)(Ca+Mg+K), (Ca-Fe)/Al, and (Ca-Mg)/K. The composition of west-
emn part off Jeju Island sediments originated from the diverse sources, especially from the Huanghe river sediments.
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Fig. 5. Discrimination plots of Sc/Al vs Cr/Th, Th/Sc vs Nb/Co and TiNb vs Th/Sc. HURS and CHRS: Huanghe and

Changjiang Rivers sediment (Yang et al., 2004).
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