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ABSTRACT

This study purposes to present an evolution model of sedimentary sequences
in the eastern continental margin of Korea based on integrated analyses of
seismic stratigraphy, seismic facies, and geological structures using 2D
multi—channel seismic profiles newly acquired since the 2000s. In the eastern
continental margin of Korea, sedimentary sequences mainly occur in
various-scale sedimentary basins developed in graben and half-graben
structures in the basement. The sedimentary sequences are divided into 6
seismic units (SU1, 2, 3, 4, 5 and 6) bounded by unconformities or lap-out
surfaces (SB1, 2, 3, 4, 5 and 6). In addition, the chronostratigraphy of the
seismic units is suggested based on the biostratigraphic framework
established from the drilling core of the Ulleung Basin plain. On the other
hand, 6 seismic facies are classified in the acoustic basement and sedimentary
sequences on the basis of external forms and internal reflection configuration.
The seismic facies from the acoustic basement is suggestive of crystalline
and volcanic rocks, and the facies from sedimentary sequences are interpreted
to reflect a wide range of sedimentation from hemipelagic settling to mass
flows such as turbidity currents and debris flows. Deformation structures
within the acoustic basement and sedimentary sequences include strike-slip
fault in the Hupo Basin, reverse faults and folds in the Pohang basin, and
thrust faults along the western margin of the Ulleung Basin.

Based on the seismic stratigraphic and structural analyses, six phases of
stratigraphic evolution is suggested during the Tertiary and Quaternary
periods. Sedimentary sequences of SU1, SU2, and SU3 deposited in the
Tertiary are divided by lap-out pattern in shallow waters and increase in
thickness toward deep Ulleung Basin plain. These seismic units are

experienced by widespread structural deformation. The lower part of SUI1
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(Oligocene to Miocene) was mainly deposited within small basins as graben
or half-graben structures were developed in the basement due to the opening
of the East Sea. During the deposition of the upper part of SUI, subaerial
erosion seems to be extensive because of shallow water depth, and
subsequently various thickness of sedimentary sequences were accumulated as
the basement gradually subsided. During the Pliocene, SU2 was deposited in
the Hupo Basin and the continental slope, and reverse faults and folds were
developed by compressional deformation due to closing of the East Sea. In
particular, the Hupo fault was reactivated as a compressional strike-slip fault,
accompanied by gradual uplift of the Hupo Bank region. In the Quaternary
time, deformation event hardly happened and sequence boundaries (SB4 to
SB6) were intermittently formed mainly in relation to relative sea-level
fluctuations. In the Ulleung Basin, SU4 and SU5 developed in the form of
filling the synclinal upper part of folded SU3. During the boundary between
SU5 and SU6, the Hupo Bank area was eroded due to the relative sea-level
fall.
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Fig. 10. Time structure map of SB1l. Contours in sec (two-way travel time).
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Fig. 11. Time structure map of SB2. Contours in sec (two-way travel time).
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Fig. 12. Time structure map of SB3. Contours in sec (two-way travel time).
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Fig. 13. Time structure map of SB4. Contours in sec (two-way travel time).
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Fig. 14. Time structure map of SBb5. Contours in sec (two-way travel time).
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Fig. 15. Time structure map of SB6. Contours in sec (two-way travel time).
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4.2.7 Line 7
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Fig. 23. Seismic profile and interpretation of Line 08.
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Fig. 25. Isochron map of SUl. Contours in sec (two-way travel time).
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Fig. 26. Isochron map of SU2. Contours in sec (two-way travel time).
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Fig. 27. Isochron map of SU3. Contours in sec (two-way travel time).
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Fig. 28. Isochron map of SU4. Contours in sec (two-way travel time).
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Fig. 29. Isochron map of SU5. Contours in sec (two-way travel time).
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Fig. 30. Isochron map of SU6. Contours in sec (two-way travel time).
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Table 1. Seismic facies of acoustic basement and sedimentary sequences in the East Sea continental margin of Korea.

Type gg:jees Features in seismic profile Characteristics Interpretation Location Sotézﬂgrreanpch;c
High-amplitude,
= continuous top reflection; .
Z BF1 internally reflection-free Crystalline basement Upper slope =
% and/or chaotic pattern
o]
'% Relatively high amplitude,
3 moderate continuous top reflections; )
e BF2 interllay hyperbolinc Volcanics basement Lower slope -
and/or chaotic pattern
High amplitude, , . , . . SU3, SuU4
SF1 continuous and parallel reflections Hemipelagic sadiments: Slapa; Basins plain SuU5, SU6
[
[&]
b Low amplitude, - . . .
% SF2 continuous and parallel reflections Turbidity current deposits  Slope, Basins plain  SU1, SU2
w
o Low amplitude, . ; , SU1,SU4
SF3 poorly continuous and chaotic reflection Debris flow deposits Wlleung Besin SU5,5U6
&x Y _\‘\_,ﬂ/——-
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Fig. 31. Interpreted seismic section showing seismic facies SF-1, -2, and - 3.
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Fig. 32. Map showing geologic structures in the eastern continental margin of Korea.
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Fig. 33. Chronostratigraphic correlation between seismic units and drilling well
(UBGH). The Miocene/Pliocene and Pliocene/Quaternary boundaries are correlated
with 55 and 2.58 Ma, respectively, based on biostratigraphic data (Lee, 1994; Park,
1998; Yi et al.,, 2012) and well location (Fig.5). Modified from Yoo et al. (2017).
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Fig. 34. Schematic illustration of the tectonic and stratigraphic evolution of the

eastern continental margin of Korea in the Tertiary Period.
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Fig. 35. Schematic illustration of the tectonic and stratigraphic evolution of the

eastern continental margin of Korea in the Quaternary Period.
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