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Abstract

Sedimentological characteristics of the surface sediments in the southern sea off Cheju Island are
described from analyses of bottom sediments.

The sediments are subdivided into seven textural classes, namely muddy sand, slightly gravelly mud-
dy sand, sand, clayey sand, sandy clay, sandy mud, silty sand.

Sand-size sediments are distributed in the southeastern part and / or around the Island, whereas san-
dy and muddy sediments are mainly distributed in the central and southern parts of the study area. A
small portion of mud patch is located in the southwestern part of the area.

According to the textural parameters analysis, sediments in the study area are poorly sorted (av.
2.52¢), positive skewed (av. 1.61¢), leptokurtic (av. 1.74¢), transported by saltation and / or suspen-
sion, and roundness of quartz is varied from angular to subrounded, which suggesting that the deposi-
tional environment is not simple.

The calcium carbonate content is on the average 26.99%, and commonly abundant in sand-size
sediments, whereas organic matter content in the bulk sediment is on the average 6.70% and usually
dominant in fine-grained sediments.
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Light minerals consist of quartz (av. 56.01%), Na-Ca feldspar (av. 6.15%), K-feldspar (av. 9.22%,),
and rock fragments (av. 28.11%). The content of quartz and K-feldspar increases continuously away

from the Cheju Island.

As a result of geochemical analysis, concentrations of the elements are as follows: Zn: 19.42-43.52
ppm (av. 30.67 ppm), Mn: 50-304 ppm (av. 139.39 ppm), Cr: 3.54-10. 68 ° ppm (av. 6.50 ppm), Pb:
5.52-41.68 ppm (av. 15.60 ppm), Co: 7.08-14.68 ppm (av. 10.78 ppm), Ni: 19.70-42.42 ppm (av. 29.57
ppm), Cu: 3.14-9.12 ppm (av. 5.14 ppm), Fe: 0.48-2.08% (av. 1.22%), Ca: 0.32-13.16% (av. 6.60%),
Al: 0.06-0.80% (av. 0.27%), Mg: 0.12-0.76% (av. 0.53%), Na:0.11-0.51% (av. 0.36%), Ag: 0.48-4.08
ppm (av. 1.22 ppm). Among these elements, the content of Zn, Cu, Cr, Mn, Fe, Al, Mg, Pb and Na in-
creases toward the southwestern area, while the content of Ca and Ag shows the reversed distribution
trend. Such a distribution pattern seems to imply that spatial distribution of heavy metals is closely

related to the variation in grain size.

X-ray diffractogram show that the minerals in clay from the southwestern mud patch are illite, chi-
orite, kaolinite, feldspar and calcite. The bulk of illite in the mud zone is believed to be originated from
Huanghe and Yangtze River. The mud patch in this region contains the diagnostic calcite peak, and the
concentration of Ca, Ni, Pb, Ag are similar to Huanghe type, which indicates that the greater part of
these clay fractions may have been derived from the Huanghe River.
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Fig. 3. Cumulative curve showing grain-size of various textural classes.
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Table 1. Concentration of metal elements in the study area. (ppm. except for Fe, Ca, Al, Mg, Na. Mz is mean grain
size of sediments)

5;:‘}"” Zn Mn  Cr  Pb Co  Ni Cu  Feih) Cat% A% Mg% NalZi Ag  Mzig)
1 37.78 152 10.23  9.12 1041 312 758 134 230 060 060 03¢ 121 4.5
5 26.90 8l 458 2391 1061 2491 502 079 1218 0.19 0.57 042 149 183
7 19.42 51 354 22.04 1468 3488 38 063 1236 011 072 037 1% 199
8 2231 50 552 1231 14.46 3227 366 058 1290 0.80 0.5 0.3 L31  2.46
10 227 8¢ 635 7.02 7.08 19.70 351 0.8 9.3 013 037 021 103 10l
12 30.08 90 6.80 9.09 9.33 288 545 107 0.32 033 051 036 097 441
4 38U 129 861 1343 10.42 3443 58 142 930 047 070 051 109 174
16 33.47 64 834 615 1041 37.09 539 062 22 0.10 0.21 014 097 3.8
17 3272 244 877 552 969 3337 58 162 274 0.45 062 036 10 323
19 35.04 172 8.27 6.26 1178 4242 656 147 9.00 0.40 072 045 115 193
21 36.78 127 6.05 1618 11.27 3867 543 110 1102 0.21 0.64 0.41 147 149
23 2287 105 462 17.54 909 3349 3.8 048 330 007 014 013 133 283
%5 23.76 67 4.5 3101 9.23 3299 364 093 1316 016 053 0.37 146 210
26 2571 109 609 2476 7.78 3012 314 093 532 008 027 029 119 203
8 5.3 84 495 11.65 1064 25.98 464 095 912 016 0.5 036 139 138
0 2272 98 449 1291 832 1999 324 1 4 634 0.13 042 024 09 25]
32 3163 154 729 1639 961 2990 537 147 618 041 0.64 046 099 340
34 3657 304 9.39 1003 1132 27.97 669 173 304 058 065 048 110 4.2
35 37.09 190 7.98 1002 913 2393 593 168 3.18 0.5 065 045 068 418
37 3144 81 6.94 1250 1110 25.22 559 0.8 1.8 015 0.20 016 125 420
39 3180 83 652 9.30 1034 26.54 536 066 164 006 0.12 011 408 220
41 3056 168 574 842 1216 2474 455 148 804 0.24 060 037 123 330
43 30.28 720 478 898 12.09 31.82 467 103 9.18 015 048 035 121 3.78
47 3216 154 523 1055 1028 2647 476 119 58 014 047 029 104 188
48 3199 113 549 1198 984 2578 417 L30 472 019 045 032 081 18
50 2867 295 948 27.10 12.06 30,79 7.90 198 400 0.60 076 047 0.69 6.33
52 2558 293 10.68 41.68 12.61 3135 9.12 208 3.46 0.77 072 051 068 6.68
53 3067 217 7.93 9.49 1047 27.78 7.15 1.8 5.8 0.49 069 047 068 695
55 4312 169 537 2266 1144 2567 3.71 163 866 0.11 056 048 L12 653
57 3455 170 631 1424 1118 27.79 549 168 4.76 0.33 059 040 0.72 325

59  3L75 226 547 18.23 13.08 29.90 4.87 149 9.26 0.16 062 035 L1l 152
60  37.92 106 3.74 20.40 1172 27.98 397 118 9.2 009 052 035 114 155
61 2474 100 4.40 33.76 12.23 3L 90 358 118 89 0.08 065 047 121 LZ1

Range  19.42- 50— 3.54- 5.52- 7.08— 19.70- 3.14- 0.48- 0.32- 0.06—0.12- 0.11- 0.68—- 101-
43.12 304 10,68 41.68 14.68 4z.42 9.12 208 13.16 0.8 0.76 0.51 4.08 6.95

Average 30.67 139.39 6.50 15.60 10.78 29.57 514 122 6,60 027 053 03 122
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Table 2. Comparable concentration of metal elements in bottom sediments and suspended matter in different regions.
(units in ppm. except for Fe, Ca, Mg, Al, Na)

Zn Mn Cr Pb Co Ni Cu Fe Ca Al Mg Na Ag  Source
Southern Sea off
Cheju Island
total average 30.67 139.39 6.50 1560 10.78 29.57 514 122 6.60 0.27 0.53 0.36 1.22
sand average 23.44 3.0 5.43 18.50 9.53 29.71 465 0.76 8.80 0.25 0.37 0.26 1.38 Present study
mud average 34.26 2433 8.37 25.30 380 289 7.0 1.89 55 049 069 0.4 079
Around Cheju
Island
total average 59.1 362.6 638 157 10,0 289 105 2.7 Suk et al
sand average  5L3 3553 541 149 94 256 87 23 (1983)
mud average 82.6 479.3 93.4 179 139 389 161 3.7
Jinhae Bav, Busan 111 499 20 13 29 18 4.3 Lee et al,
Area (1978)
Southeastern 50~ 33~ 3~ 3~ 0.3~ Jeong et al.
Yellow Sea 450 100 33 21 2.4 {1984)
Changjiang 107~ 837~ 23.3 28~  4.02  3.09~ Buckley et al.
Estuary 110 915 308 ~4.20 3.26 {1983)
Changjiang 180 1,700~ 150~ 31~ 9~ 140~ 92~ 11~ 3.5~ 25 2.7~ 104~ 3.0~
Estuaries 1.900 190 100 100 170 100 11.9 4.2 2.9 13 30 *
Husnghe Estuaries 90 130 150 20 6 8 5 7 88 21 28 20 10.0 Yang(1983)
Malan Loess 900 1,500 160 10 60 100 50 7 13 21 28 21 1.0
Shallow W ater 51 390 55 55 6 14 27 329 Yamamoto et
Sediment, Japan al. (1968)
Upper Gulf of 700+ 6.5+ 9.8+ 21+ 8.1%x 20+ 27+ Windom et al,
Thailand 140 1.5 2.9 86 &5 6 4 (1984)
Australian 40~ 100~ 5~ 5~ 15~ 5~ 2.0~ Roy et al.
Estuary 115 780 55 2 2% 2 4.8 (1984)
Nearshore Sedi- 95 850 100 20 13 55 48 6.5 Wedephol
ment (average) (1960 )
Continental Crust 70 950 100 12,5 25 75 55 563 3.63 813 209 2.8 0.07 Taylor et al.
(average) (1964)
World average 730 200 210 300 4 10 210 10 4.5 200 2.5 1.5 Yang (1983)
* Suspended matter (bottom sample)
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Table 3. Features of some elemental ratios in sediment and crustal average.

Area Al/Mn Al/Cu Al/Fe source

Southern Sea off Cheju Island

total average 22.66 531.72 0.24

southeastern portion 51.53 794.4 0.46 Present study

southwestern portion 168.33 770.18 0.35
Changjiang Estuaries 131.58 2,717.39 2.10 Yang(1983)
Huanghe Estuaries 161.54 4,200.00 3.00
World average (crustal average) 85.58 1,478.2 1.63 Clark and

Washington(1924)
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