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ABSTRACT: Based on multi-channel seismic reflection profiles from the Korean continental margin of the East
Sea, the basement topography is characterized by complex series of elongated ridges and troughs which generally
trend N-S to NW-SE. The irregular topography of the basement delineates some intra-shelf and intra-slope
sedimentary basins including Pohang-Youngduk, Hupo, and Mukho basins which occur as fault-bounded grabens
or half-grabens. In a cross-view, the basement underneath the upper to mid slope areas gently (less than 5°) dips
downslope to a depth of 1.4-2.2 sec (two-way travel time) below sea level, then it plunges steeply more than 20°
into the deep Ulleung Basin. On the other hand, 3 seismic facies (A, B and C) are classified on the basis of external
forms and internal reflection configuration of the acoustic basement, and they show overall zonal distribution
parallel to the coastline. The shallowest seismic facies A is recognized by fairly even and coherent single reflector
with strong reflectivity (high-amplitude reflection), and internally transparent or chaotic to disorganized reflection
configuration with subsurface reverberations. This facies is interpreted to reflect pre-rift basement rocks
undergoing onshore wave planation (i.e., wave-induced erosion and sedimentation) during the slowed subsidence
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of the continental margin in association with later stage of back-arc opening or back-arc closer in the East Sea region.
Seismic facies B shows variable surface and subsurface reflections in configuration, amplitude, and continuity.
In basement lows, it occasionally involves internally chaotic to crudely stratified reflections. This seismic facies
most likely represents pre- to early syn-rift bedrocks of various origin, but they were unaffected by onshore wave
planation due to extremely high subsidence rate of the continental margin during the incipient rifting stage of the
Ulleung Basin. The seismic facies C generally underlying mid to lower continental slope is characterized by
highly-overlapping hyperbolic surface reflectors and internal reflections changing from overlapping hyperbolic
to chaotic to disorganized configuration with variable amplitude and poor continuity. It occurs with various external
forms including gently-dipping pene-flatforms, seamounts, cones, and mounds. Seismic facies C represents
volcanogenic basements with very rugged or irregular surface topography, and it is interpreted to have been
emplaced through fissure eruption during the rifting and subsequent back-arc opening stages of the Ulleung Basin.

Key words: Korean continental margin of the East Sea, seismic facies, acoustic basement, basement rock, Ulleung Basin
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Fig. 1. Location of study area and data grid of regional-scale seismic reflection surveys in the Ulleung Basin and its
marginal areas. Box shows the location of the map shown in Fig. 2. Bathymetric contour interval is 200 m.
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Fig. 2. Physiographic map of the eastern continental
margin of Korea showing seismic tracklines analyzed
in this study. Also shown are the locations of the profiles
in Figs. 5-9. HP: Hupo, IW: Imwon, MH: Mukho, UJ:
Uljin, YD: Youngduk, KS: Kiminu Seamount. Bathymetric
contours are in meters.
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Table 1. Description and interpretation of seismic facies types of acoustic basement.
Seismic facies Characteristics Locality Interpretation

Fairly even and coherent single reflector
with strong reflectivity (high-amplitude Pre-rift bedrocks with
reflection), and internally transparent wave planation during
or chaotic to disorganized reflection Shelf'to upper slope slow subsidence of
configuration with subsurface rever- continental margin
berations

. Pre-to early syn-rift
Variable surface and subsurface bedrocks of .
reflections in configuration, ampitude . carocks ol various

’ Shelf to mid slope, origin without wave

and continuity; particularly involving
internally chaotic to crudely stratified

and basement lows

planation due to fast

dipping pene-flatforms, seamounts, cones,
and mounds

South Korea Plateau

. subsidence of continental
in basement lows .

margin
Highly-overlapping hyperbolic surface
reflectors and internal reflections Mid to lower slope
changing from overlapping hyperbolic  of eastern continental ~ Volcanogenic basements
to chaotic to disorganized configuration margin of Korea, emplaced during the
with variable amplitude and poor continuity;  and basement lows  rifting and subsequent
various external forms including gently- and seamounts in back-arc opening stages
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Fig. 3. Map showing topography and major geologic
structures of the acoustic basement. Contour interval is
0.2 sec (two-way travel time below sea level).

13000
Fig. 4. Map showing the seismic facies types of acoustic
basement and their spatial distribution. Contours denote
the depth of acoustic basement in sec (two-way travel time).
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Fig. 5. Selected seismic reflection profile showing overall topography (a), and details of acoustic basement (b and
¢) in the northern part of the eastern continental margin of Korea. For location, see Fig. 2.
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Fig. 7. Selected seismic reflection profile showing overall topography (a), and details of acoustic basement (b and c)
in the eastern continental margin of Korea. For location, see Fig. 2. BSE: basement escarpment.



46 BME -4

AH(divergent)d A|FSF2E Hol= HEZF(ramp)
A 7IA] hFstA vrehdth. Sdubd AZF R
sh= A9 9] iE BA= 2 Al 5t 1.0
—~1.5 sec (2 1,300 m) o], 12]1 @Ao] F3)
bAoA oF 4050 km Hojzl Fof| #]A]8kaL §)
tHZH 4).

Stz oz BHsiAY 8|22 4 545 Ho
© 57Nl dib oz s ool MAd
22 AR A9t TAE A 0 =2 s ErHFountain,
1986; Coffin et al., 1990). Fountain (1986)2 3-3F
718keo] TRk WS A 71REeE Atolof &
o e 20 o)zt 2] ¢7] HiZolet 74381
t}. whHol| Coffin et al. (1990)2 ZAAA 7|¥keta}
3 AR = EAS Atololl 5% dHE s 2o
7F o =27] wigoll ©Adutrt 71Rket oA o
F& HhALE o] Wl 2 Y FeER] Fsto] 7|9t
o W52 SFE540] UEhA FA(FEsHA) |
o} shedck 3HH, Kim et al. (2013)-2 SH=tj ]9
A o9} 22 et Y] SIS Bast e,
Hrzlo|7t st gk £3 HHFo EAE 2
AR sfietolut A%t mhmofl of7h Ak} EjFof
o)af) Herkste 7]uketo 2 | 4stgict webA B

o Aol BEE 37 sfebae] 91719t B} 9o
™, Kim et al. (2013)2 o]& AR 3[4 =i A
7|9keke] F-7] nuto] LA o] -2 HrpLrrmot o3}
A& ATgeke] AR ok glek,

422539} B

ST B ohE F s g ot
HsE EAE Hols WAMSE Bk 7|uket 9
o ks 37142 FHl= BEd AT H
=4, GEs (hummocky) EFa} 2o &3]3}
o I o e b o B g R o e v g
£o| gole A2 B Clths dikgos
A gerdti( 19 5, 6,7, 9). 8714 sHF-2 U]
FHRAME GA] =] S35k A=A WAk,
TE S HRAA, £BF 5= IS U
HH ™ 7b). 53] &3l o3 A4 H g A
%(graben type) djFo|vt ZZ715H Alo]&] AR t)
e FHE S AZY] =4 Whafrke 22 vl
ZFo] A% FRAFHIE E=(chaotic) WA] A&Ad0]
ohA S35 HE HAME 0 2 A =S (stratification)
o U AR S BITH (3 9b). o] BHu
SIS AfEC 3t Aol BEsh=d], v

0.0

2.0

Two-way travel time (sec

Slope break

3.0

Fig. 8. Selected seismic reflection profile showing overall topography of acoustic basement in the eastern continental
margin of Korea. For location, see Fig. 2. BSE: basement escarpment.
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Fig. 9. Selected seismic reflection profile showing overall topography (a), and details of acoustic basement (b and
¢) in the eastern continental margin of Korea. For location, see Fig. 2. BSE: basement escarpment.
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Fig. 10. Conceptual model explaining combined effects of wave erosion and autochtonous sedimentary processes
during the sea-level stillstand. (a) Intact bedrock with irregular surface geometry before wave planation. (b) Surface
irregularity decreased by wave planations. After Kim ez al. (2013).
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