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ABSTRACT : Heavy mineral provide an important information for sediment provenance as well as a
potential submarine mineral resources. We compared the heavy mineral characteristics between
Southeastern Yellow Sea Mud (SEYSM) and Southwestern Cheju Island Mud (SWCIM) surface
sediments. We separated heavy minerals from 28 surface sediments in each mudbelt, and then carried
out stereo-microscopic, field-emission scanning electron microscopic, energy dispersive spectroscopic
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and electron probe microanalysis to characterize the type, abundance, mineralogical properties and
distribution pattern of heavy mineral. Amphibole and epidote, which are two major heavy minerals,
account for more than 70% of total heavy minerals. Zircon and sphene contents are more abundant in
SEYSM, whereas apatite and rutile contents are more abundant in SWCIM. Monazite only occurs in
some area of SEYSM. Sphene and monazite content decrease to the south in SEYSM. Both
garnet-zircon index (GZi) and rutile-zircon index (RuZi) are low in SEYSM but high in SWCIM.
Amphiboles in SEYSM primarily correspond to hornblende, however those in SWCIM represent
variable composition from pargasite, tshermakite, hornblende to tremolite. Garnets in SEYSM have
high Mg and low Ca, but those in SWCIM have low Mg with variable Ca. Different heavy mineral
characteristics between SEYSM and SWCIM suggests that sediments in each mudbelt have different
provenances. Although this study implies that SEYSM sediment may mostly come from nearby Korean
western rivers such as the Keum and Han rivers, this study does not suggest any idea of the source
area of SWCIM sediment. Further study is needed to interpret the provenance and transportation
mechanism of mudbelt sediments through the heavy mineral research for the river sediments flowing
into the Yellow Sea and much more marine sediments.

Key words : Southeastern Yellow Sea Mud (SEYSM), Southwestern Cheju Island Mud (SWCIM),
heavy mineral, epidote, amphibole, garnet, monazite, mineral chemistry
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Table 1. Heavy Mineral Composition in the Surface Sediment of the South East Yellow Sea Mud (SEYSM)

# count Amp Ep Zm Spn Grt Ap Rt Moz
G-7 191 353 30.1 3.8 122 7.7 83 2.6 -
G-8 193 31.0 31.6 - 16.8 11.6 5.8 32 -
G-33 281 44.5 38.6 3.5 7.9 4.7 - 0.8 -
G-87 180 321 39.4 10.9 133 3.6 - 0.6 -
G-106 191 51.9 30.4 2.8 9.9 1.7 - 2.8 0.6
G-113 311 522 40.1 1.0 3.8 1.0 0.3 1.4 -
11YS-105 204 324 34.6 229 1.7 6.7 1.1 0.0 0.6
11YS-111 193 335 40.9 1.2 122 85 - 37 -
11YS-123 118 31.8 243 243 5.6 4.7 3.7 2.8 2.8
11YS-174 208 26.7 29.3 2717 7.3 4.7 2.1 1.6 0.5
11YS-169 258 31.0 37.1 17.1 5.7 4.1 1.2 2.9 0.8
12HMB-P03 277 44.6 41.0 1.1 7.0 4.8 1.5 - -
12HMB-B14 164 41.4 36.9 83 3.8 4.5 1.3 3.8 -
12HMB-B16 106 48.0 38.0 1.0 6.0 5.0 1.0 1.0 -
11YS-125 376 233 233 7.5 172 13.6 11.1 32 0.7
11YS-126 198 40.9 28.7 7.7 12.7 5.5 1.1 22 1.1
11Y8S-127 288 45.0 30.8 2.7 9.2 8.1 23 1.9 -
11YS-132 209 40.2 29.6 - 15.6 5.0 1.7 7.8 -
11YS-145 255 36.2 28.1 154 8.1 59 2.7 32 0.5
11YS-148 334 51.4 29.3 4.8 82 5.1 0.7 0.7 0.0
11YS-159 265 30.9 329 14.1 12.0 3.6 - 24 4.0
11YS-163 318 26.8 242 235 11.7 1.0 10.1 0.7 2.0
11YS-185 272 40.1 35.5 6.1 13.4 34 - 1.5 -
11YS-190 461 332 30.8 18.1 6.1 11.1 - 0.5 0.2
11YS-137 388 4.7 39.1 1.4 5.6 8.9 1.1 1.1 -
11YS-147 523 342 353 12.3 10.4 6.1 1.0 0.6 -
11YS-162 361 36.4 35.0 9.0 8.1 9.2 0.9 1.2 0.3
11YS-193 230 29.7 34.4 15.6 7.1 9.4 1.4 1.4 0.9
avg 263 374 332 10.1 9.2 6.0 2.9 2.1 1.1
*Abbreviation : Amp, amphibole; Ep, epidote; Zm, zircon; Spn, sphene; Grt, gamnet; Ap, apatite; Rt, rutile; Moz, monazite.
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Table 2. Heavy Mineral Composition in the Surface Sediment of the South West Ceju Island Mud (SWCIM)

# count Amp Ep Zm Spn Grt Ap Rt
07G-19 155 29.1 33.1 - 11.0 11.8 134 1.6
07G-21 167 329 322 - 4.1 13.0 15.8 2.1
07G-23 174 349 30.9 2.6 53 10.5 9.9 5.9
07G-26 202 474 353 - 2.9 4.6 4.6 52
07G-29 186 56.5 247 53 1.8 7.6 - 4.1
07G-33 197 40.3 34.7 2.8 1.1 9.7 7.4 4.0
07G-36 187 39.8 30.4 - 5.0 9.3 8.7 6.8
07G-42 155 473 26.4 - 7.0 9.3 7.0 3.1
07G-45 195 27.1 30.7 3.0 13.9 10.2 14.5 0.6
07G-53 144 39.0 38.1 - 1.7 4.2 8.5 85
07G-54 189 333 345 24 7.3 10.3 9.7 24
07G-59 150 47.1 272 4.4 59 59 44 5.1
07G-62 206 31.6 412 2.8 34 113 5.1 4.5
07G-69 119 34.0 35.0 3.0 3.0 5.0 12.0 8.0
07G-70 150 412 333 3.5 7.0 4.4 53 53
07G-77 184 319 423 2.5 3.1 8.6 6.7 4.9
07G-80 146 42.6 31.1 4.1 25 8.2 6.6 4.9
07G-85 208 46.3 35.6 43 1.6 7.4 - 4.8
07G-90 198 442 374 1.2 25 4.9 7.4 25
07G-93 140 479 372 0.8 33 33 4.1 33
07G-94 177 437 384 2.0 2.0 5.3 53 33
07G-98 196 38.8 34.8 4.5 1.1 9.6 7.3 39
0G-01 195 51.4 384 1.7 0.6 4.5 1.7 1.7
0G-06 145 36.4 34.9 - 7.0 3.1 14.7 39
OG-53 185 559 335 2.2 1.1 2.8 34 1.1
OG-55 202 46.4 372 33 2.7 33 44 2.7
0OG-59 212 50.3 27.8 - 3.0 8.9 7.7 24
0G-63 176 449 299 6.6 3.6 6.0 3.0 6.0

avg 176 415 33.8 32 4.1 7.3 7.6 4.0

*Abbreviations are the same as in Table 1.
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in this study.
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sphene, B. zircon, C. monazite.
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1968). °]& HIgoZ Ididsydue =Hd
EAES AAT dmdctalA el o2 /<
He o2 REH fag Ao sdE 4 Qo
(Lee et al., 1988; Lee and Chough, 1989). 3}|%F
HAEY IHAE AYsHA ATsr] HsiAe
HAE 7Y d29 T4 obd g™ &l tig 5%
= AL BFHolBg, 33 o2 HAE
THE A7 72 A oS BE3 F
A9} o] F AR e S T T Us
2 dgEn

=2
[

o
offt
v
»
)
o
2
N
ol
>
v
o
7=

(1) FadEUAte AT A 2E
43} =14 gharol 70% ol4ke WA eyt
FUATe A4S Aojzs 2xo], AT
o A% Q13143 FENe] AiHoE Be P
2 Urhie, ZurelEs FadEuAn gy
Aol gk EET

() Aolze] A% FadsuAn FiolA A
$E A58 gashs 4%, 209 BuAe|EE
FAFEUAY BRolA] FHE PR dashe
A%e HozTh FENL AFPAUAY o2t A
olo] FAF Anrt § Be P thehick

(3) FAFFUAUE e 474 Aol 2 A5}
FERAANE A5E, AFEAUANE B AR
HANE A5k FEAANE A5E AT,

— 100 —



FeldsUdne AFdMIdd 23HH =] $HE

@) FalgsUddolA sed 44 oiiE
HEZd A0 g ARl AlFgAydoies 4
=58 A4S SLolE, AHnprlolE, BEZ4
A BN 5 Odds 24S 7RIt Selds
YA 299 47 =2 Mot &2 Ca &
< 7= Type AS} Type Bioll ig= A5k, A5
AU AY AFAL e Mgt TS Ca
S 7HA= Type Boll sfggict

(5) T3= TR IF, THE BEE TF
A7 9D FFEY FESES Foto] s
Agie} AFFHUAdE AMZE e E4S 7}
© FOE AR, oA EHE 7dA} ¢
= As A AEH

A A

o] =EL 20179UE ARSI AYoR d=A
FAGY] A 7)1 ZATAGFHAMSE : 2017R1ID1AIB
03027818) =t ried (YAt HIUE
A% BdsldT, JAUS PE99S33)Y| Yoz &
P AFUTE ANAEH A5 AHd B B8 £
AEAFA G, Ao} SAoA ZAE EdiTh
HE¢ 418 @48 ¢ F9F AFHE st T4 A
Tz waAbd g i) AARAIE RS EFYTH

4N
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