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ABSTRACT : The absolute clay mineral compositions and regional distribution of the 131 bulk marine
surface sediments around the Jeju Island was compared to their relative compositions and distribution
using quantitative X-ray diffraction analysis. Average absolute clay mineral composition is illite 15.3%
(0.5~40.5%), chlorite 2.6% (0~7.9%), and kaolinite 1% (0~5.6%). Total contents of the clay
minerals are very high in the South Sea of Korea, northwestern part and southern offshore of Jeju
Island. The average relative composition is illite 70.9% (16.7~89%), chlorite 21.5% (8.4~68.5%), and
kaolinite 7.6% (0~29.3%). Relative illite contents are high in the northwestern and southeastern part
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of study area, and southem part of Jeju Island. Chlorite contents are high in the eastern part of study
area and western part of Jeju Island. Kaolinite contents are high in the western and southern part of
Jeju Island, and southern offshore of Jeju Isand. Absolute Distribution patterns are very similar to
those of fine-grained (from clay to silt) sediment, whereas relative distribution patterns do not show

any relationship with those of fine-grained sediment.

Key words : Marine surface sediment, quantitative X-ray diffraction analysis, clay mineral, absolute
mineral composition, relative mineral composition
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Table 1. Absolute and relative clay mineral contents and grain size of surface sediments in the study
area

Absolute mineral contents (wi%)" Relative mineral contents (wt%)b
# Illite Chlorite Kaolinite Tllite Chlorite Kaolinite
07-G01 41 1.9 0.9 594 275 13.0
07-G02 0.7 1.5 0.6 25.0 53.6 214
07-G03 25 1.5 0.2 59.5 357 4.8
07-G04 4.7 1.5 0.6 69.1 22.1 8.8
07-GO05 0.9 0.8 03 45.0 40.0 15.0
07-Go6 1.7 1.2 0.7 472 333 19.4
07-G07 1.8 0.8 0.1 66.7 29.6 3.7
07-GO08 2.6 20 0.0 56.5 435 0.0
07-G09 64 L5 0.7 744 174 8.1
07-G10 73 2.9 1.0 652 25.9 8.9
07-G11 5.9 45 0.7 532 40.5 6.3
07-G12 6.9 24 0.4 71.1 24.7 4.1
07-G13 3.1 42 0.9 37.8 51.2 11.0
07-G14 6.5 35 0.7 60.7 327 6.5
07-G15 7.2 20 0.6 73.5 204 6.1
07-Gl6 4.6 1.9 0.2 68.7 284 3.0
07-G17 8.5 2.1 0.2 78.7 194 1.9
07-G18 5.0 29 0.2 61.7 35.8 25
07-G19 0.9 37 0.8 16.7 68.5 14.8
07-G20 113 3.6 0.0 75.8 242 0.0
07-G21 48 42 1.1 475 41.6 10.9
07-G22 12.8 22 13 78.5 13.5 8.0
07-G23 42 52 3.9 316 39.1 293
07-G24 22.8 4.6 1.1 80.0 16.1 39
07-G25 12.1 4.9 1.4 65.8 26.6 7.6
07-G26 10.7 43 1.4 652 26.2 8.5
07-G27 11.6 52 0.4 67.4 30.2 23
07-G28 9.5 43 1.1 63.8 28.9 7.4
07-G29 13.0 5.0 0.6 69.9 26.9 32
07-G30 8.5 4.6 1.4 58.6 31.7 9.7
07-G31 14.0 3.6 13 74.1 19.0 6.9
07-G32 159 2.0 0.6 859 10.8 32
07-G33 19.0 43 1.2 77.6 17.6 49
07-G34 14.0 23 0.8 81.9 13.5 4.7
07-G35 171 3.1 0.6 82.2 14.9 2.9
07-G36 185 4.0 1.0 78.7 17.0 43
07-G37 239 39 0.4 84.8 13.8 1.4
07-G38 225 5.1 1.0 78.7 17.8 35
07-G39 233 6.3 16 74.7 202 5.1
07-G40 14.6 2.0 0.9 834 114 5.1

“Absolute clay mineral contents (content in the bulk samples, after Moon et al., 2009),
"Relative clay mineral contents (relative content in three clay minerals).
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Absolute mineral contents (wt%)"

Relative mineral contents (wt%)

# Tllilte Chlorite Kaolinite lite Chlorite Kaolinite
07-G41 15.1 5.1 13 70.2 23.7 6.0
07-G42 29 3.6 1.0 333 13.1 3.6
07-G43 23.0 3.1 1.8 824 11.1 6.5
07-G44 29.6 53 2.0 80.2 144 54
07-G45 16.3 5.1 12 72.1 2.6 53
07-G46 279 4.6 1.0 83.3 13.7 3.0
07-G47 244 30 0.6 87.1 10.7 2.1
07-G48 317 54 6.3 73.0 124 14.5
07-G49 14.6 7.1 5.0 54.7 26.6 18.7
07-G50 16.5 43 29 69.6 18.1 12.2
07-G51 28.7 52 3.1 71.6 14.1 84
07-G52 129 58 3.0 59.4 26.7 13.8
07-G53 7.5 34 1.1 62.5 283 9.2
07-G54 11.6 29 1.1 744 18.6 7.1
07-G55 18.9 6.1 35 66.3 214 123
07-G56 274 8.1 2.5 72.1 21.3 6.6
07-G57 35.0 6.8 1.8 80.3 15.6 4.1
07-G58 35.8 7.1 8.6 69.5 13.8 16.7
07-G59 17.7 52 33 67.6 19.8 12.6
07-G60 12.2 73 4.1 51.7 30.9 174
07-G61 8.1 3.6 1.3 62.3 27.7 10.0
07-G62 252 45 1.5 80.8 144 48
07-G63 35.6 57 4.7 774 124 10.2
07-G64 34.5 73 6.5 71.4 15.1 13.5
07-G65 242 7.7 54 64.9 20.6 14.5
07-G66 32.8 7.1 2.8 76.8 16.6 6.6
07-G67 232 7.3 38 67.6 213 11.1
07-G68 174 5.8 2.4 68.0 227 9.4
07-G69 21.5 32 0.6 85.0 12.6 2.4
07-G70 30.8 52 22 80.6 13.6 58
07-G71 29.0 6.7 5.0 71.3 16.5 123
07-G72 264 79 43 68.4 20.5 111
07-G73 34.0 9.7 2.0 74.4 21.2 44
07-G74 194 7.3 31 65.1 24.5 104
07-G75 334 1.5 29 76.3 17.1 6.6
07-G76 24.1 7.7 15 72.4 23.1 4.5
07-G77 309 5.6 1.8 80.7 14.6 4.7
07-G78 17.3 8.6 7.6 51.6 25.7 227
07-G79 343 11.9 32 69.4 24.1 6.5
07-G80 21.6 35 i1 824 134 42
07-G81 337 7.2 2.8 77.1 16.5 64
07-G82 20.7 7.0 41 65.1 220 129
07-G83 322 84 48 70.9 185 10.6
07-G84 357 7.0 3.0 78.1 15.3 6.6
07-G85 24.8 49 13 80.0 15.8 42




Table 1. Continued

Absolute mineral contents (wt%)" Relative mineral contents (wt%)
# Illite Chlorite Kaolinite Mlite Chlorite Kaolinite
07-G86 309 4.7 1.7 82.8 12.6 4.6
07-G87 30.7 6.4 2.3 719 162 5.8
07-G88 30.2 6.0 1.9 79.3 15.7 5.0
07-G89 34.6 6.4 2.8 79.0 14.6 6.4
07-G90 24.3 39 1.2 82.7 13.3 4.1
07-G91 30.1 55 1.8 80.5 14.7 4.8
07-G92 26.8 52 1.8 79.3 154 53
07-G93 14.8 23 1.2 80.9 12.6 6.6
07-G%4 7.1 4.8 1.4 534 36.1 10.5
07-G95 326 7.0 25 774 16.6 5.9
07-G9%6 209 6.7 27 69.0 22.1 8.9
07-G97 34.7 5.6 28 80.5 13.0 6.5
07-G98 215 43 1.3 79.3 15.9 4.8
00-EA 172 2.5 0.6 84.7 12.3 3.0
00-EB 12.5 37 0.8 73.5 21.8 4.7
00-EC 11.8 2.8 0.9 76.1 18.1 5.8
00-ED 13.6 22 0.4 84.0 13.6 2.5
00-FO1 343 6.3 1.6 81.3 14.9 3.8
00-F02 227 2.3 0.5 89.0 9.0 20
00-F03 7.3 74 1.2 459 46.5 7.5
00-G00 27.1 54 1.4 79.9 159 4.1
00-GO1 264 59 1.9 772 17.3 5.6
00-G0O2 29.7 72 2.0 76.3 18.5 5.1
00-G03 27.8 73 2.1 74.7 19.6 5.6
00-G04 29.5 55 1.6 80.6 15.0 4.4
00-GO5 305 6.5 1.4 79.4 16.9 3.6
00-G06 15.8 35 0.8 78.6 17.4 4.0
00-G07 31.7 8.0 22 75.7 19.1 53
00-GO08 25.6 5.1 1.1 80.5 16.0 35
00-S01 38.7 55 3.7 80.8 11.5 7.7
00-S02 535 5.5 3.7 85.3 8.8 59
00-S03 15.2 5.0 2.0 68.5 22.5 9.0
00-S04 7.7 2.6 1.0 68.1 23.0 8.8
00-S05 40.0 6.8 22 81.6 13.9 4.5
00-S06 26.1 2.5 1.1 87.9 84 37
00-S07 24 3.1 1.3 353 45.6 19.1
00-S08 9.6 39 1.9 62.3 253 12.3
00-S09 17.1 3.5 1.5 77.4 15.8 6.8
00-S10 19.1 57 14 729 21.8 53
00-S11 28.8 3.8 1.6 84.2 1.1 4.7
00-SA 5.3 2.0 1.2 624 235 14.1
00-SB 3.1 2.8 0.8 46.3 41.8 119
00-SD 1.2 1.1 0.7 40.0 36.7 233
00-SE 7.8 1.8 0.7 75.7 175 6.8
00-SF 11.5 1.4 0.5 85.8 10.4 3.7
00-SG 44.6 54 2.5 85.0 10.3 4.8
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Fig. 1. Clay minerals distribution map in the study area {Moon et al., 2009). (A) Iilite. (B) Chlorite. (C)

Kaolinite.
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Fig. 2. Relative clay minerals distribution map in the study area. (A) Illite. (B) Chlorite. (C) Kaolinite.
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