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Compositonal Variations of the Beach Sediments in Cheju Island
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Petrographic investigation has been carried out to determine the composition of the beach sediments
and the affecting factors which have controlied their compositional variations from Hyupjae, Aeweol, Iho,
Samyang, Hamdeok, Sehwa, Pyoseon, Jungmun, and Hwasun areas along the coast of the Cheju Island.
Average mean sizes of the beach sediments are Hyupjae 2.26, Aeweol 0.8¢, Tho 1.4¢, Samyang 2.4¢,
Hamdeok 1.6¢, Sehwa 1.5¢, Pyoseon 2.1¢, Jungmun 0.4¢, and Hwasun 0.9¢, thus, varies from 0.4 to
2.4¢. The beach sediments from Pyoseon and Hwasun areas are poorly sorted, those from Aeweol and
Jungmun areas are moderately sorted, and those from the rest of the areas are moderately well sorted.

White-colored beach sediments in Hyupjae, Aeweol, Hamdeok, Sehwa, and Pyoseon areas are mostly
composed of calcareous shells (more than 85%) such as mollusk, red algae, benthic foraminiferas, etc.,
whereas volcanic rock fragment is the dominant component of the black-colored beach sediments in Iho,
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Samyang, and Hwasun arcas. Especially, the relatively white-colored beach sediment in Jungmun area,
which is one of the carbonate-dominant areas, shows a higher content of rock fragments than the other
carbonate-dominant areas. The beach sediments in Pyoseon arca show a high content of carbonate in-
traclasts. Considering the contributions by organisms according to grain size, grains with the size range of
1~2¢ are mostly composed of calcareous red algae fragments, and grains with the size range of 2~3¢ con-
sist of mollusk fragments. It is also notable that bryozoan fragments comprise about 48% of the sediment
in Samyang area with the size range of 0~1¢.

The composition of the beach sediments in Cheju Island appears to be controlled by the riverine supply
rate of volcanic rock fragments, the lithology of the rocks distributed near the beaches, the direction of
longshore currents, and the direction of storms, etc.. It is suggested that the beach sediments in Jho and
Samyang areas show black color because of the higher supply rate of the volcanic rock fragmeats from
the nearby rivers, whereas those in the rest of the areas show white color due to the relatively lower con-
tent of volcanic rock fragments and higher content of carbonate components transported from shallow ma-
rine environment. In Hwasun area, the content of volcanic rock fragments is high, and they are directly
from the tuffaceous rocks distributed nearby. Also, the volcanic rock fragments in Jungmun area are fran-
sported not only from the rivers nearby but also from the nearby tuffs by storm activities.

The beach sediment in Pyoseon area contains a high content of carbonate intraclasts, which formed in
the nearby shallow marine environment through marine cementation. This indicates that active marine ce-
mentation occuss in shallow marine environment near Pyoseon area.
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Fig. 1. Geographic localities of the study area. The open
circles denote the locations with white beach sed-
iments and the closed circles indicate the lo-
cations with black beach sediments. The dotted
circle indicates that the beach sediments are yel-
lowish brown in color.
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Fig. 2. Cumulative curves of the beach sediments in the
study areas.
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Table 1. Mean size, sorting, and skewness of the beach sediments of the strudy areas.

Mean Sorting Skewness
Hyupjae 2.17 0.63 -0.29
Moderately well sorted Coarse-skewed
Aeweol 0.80 0.82 -0.08
Moderately sorted Near-symmetrical
Tho 1.41 0.59 0.03
Moderately well sorted Near-symmetrical
Smyang 243 047 -0.15
Well sorted Coarse-skewed
Hamdeok 1.60 0.62 0.18
Moderately well sorted Fine-skewed
Sehwa 152 0.57 0.07
Moderately well sorted Near-symmetrical
Pyoseon 213 1.43 -0.35
Poorly sorted Very coarse-skewed
Jungmun 0.38 091 -0.09
Moderately sorted Near-symmetrical
Hwasun 0.90 14 -0.20

Poorly sorted

Coarse-skewed
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Fig. 3. Abundance of carbonate constituents vs. volcanic
rock fragment and detrital minerals in whole
beach sediments according to samping localities.
Open circle denotes carbonate components, and
closed circle denotes rock fragments and detrital
minerals.
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2)c}(Fig. 2, Table 1).
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Fig. 4. Abundance of mollusk, red algae, and other car-
bonates in whole beach sediments according to
sampling localities.
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Fig. 5. Compositional variations of the Hyupjae beach
sediments according to grain size.
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e FAM S dAEE 61%, F2F 20%, A
B 6%, L& 6%, AT 5%HEolaL, 1~2¢ =7)
% 2 AL AAFE 62%, FEF 20%, A
B 4%, 55 6%, WAF 2%, 3PS 3%& o]
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A 9lchFig. 8). 1~202] =72 Holsle dAEL
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o] &g 2R3k ek 0-1¢ 271 & 2= YA
Ee AAEE 5% FEF 36%, +FF 2% WAF
48%, BHakoral® 8% A Er} EE o] sloiA 't
dqlalrt B2 86%S }Astn glon ohEA]
k= ge] AAFrE A2 50% =S AT A
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Fig. 6. A) A mollusk fragment of the beach sediment in Jungmun area. B) A calcareous red algae fragment of the
beach sediment in Jungmun area. C) A benthic foraminifera (arrow) of the beach sediment in Jungmun arca. D)
A bryozoan fragment (arrow) of the beach sediment in Samyang area. E) Fibrous calcite cements (arrow) within
the carbonate intraclast of the Pyoseon beach sediment. F) Equant calcitc cements (EC) within the carbonate in-

traclast of the Pyoseon beach sediment.
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Fig. 7. Compositional variations of the Aewol beach sed-
iments according to grain size.
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Fig. 8. Compositional varjations of the lho beach sed-
iments according to grain size.
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Fig. 9. Compositional variations of the Samyang beach
sediments according to grain size.
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Fig. 10. Compositional variations of the Hamdeok beach
sediments according to grain size.
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Fig. 11. Compositional variations of the Sehwa beach
sediments according to grain size.
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Fig. 12. Compositional variations of the Pyoscon beach
sediments according to grain size.
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Fig. 13. Compositional variations of the Jungmun beach
sediments according to grain size.
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Fig. 14. Compositional variations of the Hwasun beach
sediments according to grain size.
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——————  Wind Direction

Storm Direction

Fig. 15. General directions of winds, longshore current,
and storms near Cheju Island.
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Hiwasun Jungmun

Fig. 16. Sunphﬁed gcologlc map showing the dis-
tribution of volcanic rocks and tuff rings (or
tuff cones) with geographic patterns of rivers
in Cheju Island.
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