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ABSTRACT : We studied the heavy minerals in 46 surface sediments collected from the Central
Yellow Sea Mud (CYSM) to characterize the type, abundance, mineralogical properties and distribution
pattern using the stereo-microscopy, field-Emission scanning electron microscopy (FE SEM) and
chemical analysis through the energy dispersive spectrometer (EDS). Heavy mineral assemblages are
primarily composed of epidote group, amphibole group, garnet group, zircon, rutile and sphene in
descending order. Epidote group and amphibole group minerals account for more than 50% of total
heavy minerals. The minerals in epidote group, amphibole group and garnet group in studied area are
epidote, edenite and almandine, respectively. When we divided the CYSM into two regions by 124°E,
the eastern region contain higher contents of epidote and (zircon + rutile), which are more resistant to
weathering but lower of amphibole, which is less resistant to weathering than the western region.
Based on this results, it is possible to estimate that the eastern region sediments are transported for a
long distance while western region sediments are transported for a short distance from the source area.
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In the future, the additional study on the heavy minerals in river sediments flowing into the Yellow
Sea and much more samples for marine sediments must be carried out to interpret exactly the

provenance and sedimentation process.

Key words : Central Yellow Sea Mud, heavy mineral, epidote, amphibole, ZTR index, provenance
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Fig. 1. Map showing grab sample locations used in this study.
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Table 1. Heavy mineral composition in the surface sediment of the East CYSM

Mineral (%)

Site Count
Ep Amp Grt Zm Rt Spn Ilm Ap
A01 110 24.5 24.5 12.2 7.1 8.2 8.2 9.2 6.1
A02 99 36.4 18.2 14.1 7.1 15.2 8.1 0.0 1.0
A03 143 26.2 7.1 227 24.1 12.8 5.7 0.7 0.7
A05 197 39.6 20.3 17.8 9.6 5.6 4.6 1.0 1.5
A06 181 50.0 7.8 16.7 11.1 83 3.9 0.0 22
AQ7 198 55.6 14.8 11.2 7.7 8.2 2.0 0.0 0.5
B06 211 48.6 229 17.6 29 33 4.8 0.0 0.0
B07 159 49.0 6.2 6.9 83 2.8 17.9 0.0 9.0
BO8 171 40.1 24.6 10.2 15.0 3.6 54 0.0 1.2
B09 124 47.1 16.5 7.4 4.1 21.5 0.8 2.5 0.0
B10 164 372 17.7 49 10.4 12.8 12.8 43 0.0
Co01 178 16.0 2.3 8.6 46.3 11.4 9.1 2.9 34
C02 161 44.9 22.8 12.0 8.2 5.7 1.9 1.9 2.5
Co3 124 39.7 12.4 9.1 16.5 10.7 11.6 0.0 0.0
D08 183 30.7 34.1 8.5 9.1 5.1 4.5 5.7 23
D09 172 51.8 15.9 11.2 6.5 6.5 5.9 1.8 0.6
D10 191 31.2 18.0 233 12.7 32 6.9 2.6 2.1
DIl 110 214 18.4 11.2 10.2 12.2 7.1 12.2 7.1
EO1 229 25.4 37.1 17.9 22 49 5.4 5.4 1.8
E02 171 30.2 30.2 11.2 8.9 1.8 9.5 4.1 4.1
F06 177 21.6 55.1 11.9 34 23 1.1 4.5 0.0
F07 179 42.1 20.8 10.7 10.1 7.9 5.6 1.1 1.7
GO01 166 527 315 9.1 0.6 3.0 2.4 0.0 0.6
G02 137 32.1 40.1 5.1 9.5 5.8 22 4.4 0.7
G03 163 45.7 30.9 7.4 3.1 0.6 5.6 6.2 0.6
G04 140 42.4 48.2 43 0.7 3.6 0.7 0.0 0.0
Gl1 154 54.2 34.0 5.2 0.7 33 1.3 0.0 1.3
G12 206 25.6 394 153 5.9 8.9 2.5 0.0 2.5
HO5 123 31.7 29.2 13.3 12.5 2.5 5.8 0.8 42
HO7 121 32.0 10.7 11.7 7.8 10.7 14.6 49 7.8

Total 4842
min 16.0 23 43 0.6 0.6 0.7 0.0 0.0
max 55.6 55.1 233 46.3 21.5 17.9 12.2 9.0
mean 375 23.7 11.6 9.4 7.1 5.9 2.5 22

Abbreviation : Ep; epidote, Amp; amphibole, Grt; garnet, Zrn; zircon, Rt; rutile, Spn; sphene, Ilm; ilmenite, Ap; apatite
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Table 2. Heavy mineral composition in the surface sediment of the West CYSM

Mineral (%)

Site Count
Ep Amp Grt Zm Rt Spn Ilm Ap
A08 198 372 29.1 133 0.0 9.2 3.6 5.6 2.0
A09 257 27.8 24.8 14.5 43 85 9.8 3.0 7.3
All 193 34.4 41.1 11.5 0.5 6.8 2.1 3.6 0.0
C13 178 8.5 64.2 13.9 0.0 1.2 42 3.0 4.8
Cl4 196 42.7 30.7 6.3 5.2 83 42 2.1 0.5
C15 157 22.4 322 13.8 4.6 2.0 7.2 132 4.6
Cle 217 333 29.6 17.1 6.5 5.6 5.1 0.5 23
D01 199 40.6 335 4.1 3.0 5.1 7.6 4.1 2.0
D02 145 34.5 10.6 14.8 5.6 10.6 13.4 1.4 9.2
E12 172 36.9 36.9 2.4 0.6 3.0 8.9 6.0 5.4
FO3 185 423 20.3 12.1 11.0 5.5 49 0.5 33
G06 119 37.0 30.3 9.2 10.9 0.8 5.9 0.0 5.9
GO8 157 20.4 325 9.6 13.4 3.8 7.0 13.4 0.0
G09 231 16.1 23.2 5.7 26.1 11.4 8.1 7.6 1.9
G10 138 232 25.0 54 10.7 11.6 11.6 6.3 6.3
HO02 112 37.5 25.0 8.0 8.9 3.6 45 8.9 3.6

Total 2854
min 8.5 10.6 24 0.0 0.8 2.1 0.0 0.0
max 42.7 64.2 17.1 26.1 11.6 13.4 13.4 9.2
mean 30.9 30.6 10.1 7.0 6.1 6.8 4.9 3.7

Abbreviations are the same as in Table 1.
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Fig. 2. Microphotographs of heavy minerals. A.

epidote, B. amphibole, C. garnet, D. zircon, E. sphene,
F. rutile.
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Fig. 3. FE-SEM photographs of heavy minerals. A.
epidote, B. amphibole, C. garnet, D. zircon, E. sphene,
F. rutile.
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Fig. 5. Discrimination diagram in amphibole content and (zircon + rutile) content between East CYSM and

West CYSM sediments.
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