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Preliminary Interpretation of Depositional Environment and
Geological Structure of the Jeju Basin in the South Sea of Korea
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ABSTRACT To investigate the depositional environment and the geological structure of the Jeju Basin in the South
Sea of Korea, we acquired 54-channel seismic data of about 1,980 line-km. The study area lies at
the northeastern part of the East China Sea Trough, a Tertiary back-arc basin. The sedimentary basin
formed by rifted activities resulted in the formation of graben and/or half-graben structures. The basin
is composed of pre-rift, syn-rift and post-rift sediments bounded by regional unconformity. The pre-rift
and syn-rift sediments consist of Oligocene, Early and Middle Miocene sequence, whereas the post-rift
sediments consist of Late Miocene and Plio-Pleistocene sequences. Seismic and well data from the
Jeju Basin indicate that Oligocene-Miocene sediments were deposited under fluvial and lacustrine
depositional conditions. Following compressional tectonic movements in the Late Miocene time and
a subsequent period of erosion, regional subsidence during the Pliocene time brought the Jeju Basin
under marine conditions, resulting in the deposition of dominantly marine sediments.
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Fig. 1 Seismic survey tracks (lines) and exploratory wells (circles) from KNOC in the study area.
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Fig. 2 Structural elements developed in the East China Sea (Zhou et al., 1989). The Jeju Basin forms as the part of the northeastern
East China Sea Shelf Basin, which extends along a NE-SW trend. Polygon represents the study area.
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Fig. 3 Time structure map of top acoustic basement modified from KNOC (1998). More than 4 km of Tertiary strata are
preserved in the southern part of the Jeju Basin. The strata thin to less than 1.5 km in the northern part of the basin, which
are deformed by normmal faults and volcanic activities. Contour intervals are 500 ms in two-way travel time.
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Fig. 4 Seismic section showing amplitude anomalies caused by shallow gas which was migrated along nearby normal faults
after generated in the deeper part of the basin. Basal sequence representing an initial basin-filling deposit of the Oligocene age
has fan-shaped morphology and is characterized by steep initial dips.
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Fig. 5 Seismic section showing hotizons correlated with Sora-1 well. High angle faults cut layers up to Miocene unit. In the
Late Miocene the study area began to experience transpression. Subsequently, there was a regional erosion event that planed-off
the inversion structures (16 m thickness of sediment remained between Middle and Late Miocene ages).
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Fig. 6 Seismic section shows a strong amplitude anomaly caused by a volcaniclastic layer near the PZ-1 well. An evidence
of effects of Miocene igneous intrusions known as diorite sills appears several wells in the study area.
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