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Stratigraphy of Late Quaternary Core Sediments and Comparative Study of
the Tephra Layers from the Northwestern Ulleung Basin of the East Sea

Myong-Ho Park!, II-Soo Kim?** and Byong-Jae Ryu'

!Petroleum - Marine Resources Research Division, Korea Institute of Geoscience and Mineral Resources,
Gajeong-dong 30, Yuseong-gu, Daejeon 305-350, Korea

’Department of Earth System Sciences, Yonsei University, Shinchon-dong 134, Seodaemun-gu, Seoul 120-749,
Korea

Three piston cores, obtained from the northwestern Ulleung Basin of the East Sea, are analyzed to study the
tephrostratigraphy of the late Quaternary core sediments and to reveal the comparative characteristics of the tephra
layers. The cores consist mainly of the muddy sediments that are partly interbedded with lapilli tephra and ash lay-
ers. The muds are further divided into hemipelagic and turbiditic mud facies. The hemipelagic facies is dominated
by bioturbated mud and crudely laminated mud, whereas the turbiditic facies includes mainly thinly laminated mud
and homogeneous mud, and often alternates with non-turbiditic muds. According to microscopic observation and
EDX analysis, three tephra layers of the Ulleung-Oki (U-Oki; ca. 9.3 ka), Aira-Tanzawa (AT; ca. 22~24.7 ka) and
Ulleung-Yamato (U-Ym; ca. 25~33 ka) are identified in the study cores. Among these, the U-Oki and U-Ym lay-
ers, originating from the Ulleung Island, consist mainly of massive-type glass shards with alkali feldspar. Both of
the tephra layers contain a lower content of SiO, (57~66.5 wt.%) and a higher content of Na,O+K,O (11~16 wt.%)
than the AT layer (Si0,=75~78.5 wt.%, Na,0+K,0=6.5~9 wt.%) that consists of typical plane-type and/or bubble-
wall glass grains. Compared with that of the U-Ym layer, a sedimentary facies of the U-Oki layer is very thick and
contains three stratigraphic units, probably due to relatively large and different supplies of pyroclastic sediments.
Thus, the eruption of Ulleung Volcano (ca. 7,300 B.C\) is thought to have had a more powerful effect on deposi-
tional environment than the U-Ym eruption.

Key words : Muddy sediments, tephra layer, glass shards, Ulleung Basin, late Quaternary
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Fig. 1. Location of the piston cores in the northwestern Ulleung Basin and Korea Plateau of the East Sea. Bathymetry in meters.
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Table 1. Major characteristics of the Ulleung-Oki, Aira-Tanzawa and Ulleung-Yamato tephra layers found in the study cores.

Tephra layers Ulleung-Oki Aira-Tanzawa Ulleung-Yamato
¢ absolute ages ca. 9.3 ka ca. 22~24.7ka ca. 25~33 ka
Thickness of layers 10~14 cm 0.4~1.2cm 1.5~3 cm
Pumiceous fragments present not present present
Morphology of glass shards massive plane or bubble-wall massive
Si0, 57.5~66 wt.% 75~78.5 wt.% 57~66.5 wt.%
Na,0+K,0 12~15.5 wt.% 6.5~9 wt.% 11~16 wt.%
Classification of volcanic rocks trachytic to phonolitic rhyolitic trachytic to phonolitic
Stratigraphic sequence three units one unit one unit
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