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The South Korea Plateau is a remnant of continental crust at the eastern

Korean margin. Multichannel seismic profiles show that the South Korea Plateau

preserves fundamental architecture of back-arc rifting associated with the

separation of the southwestern Japan Arc in the Neocene. Rift basins in the
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plateau are filled with distinct syn- and post-rift sequences divided by a

prominent break-up unconformity as an erosional surface. The crustal and upper

mantle structure computed by ambient noise tomography indicates that the South

Korea Plateau defines the limit of rifted continental crust where rifting occurred

with asthenospheric upwelling and depth-dependent stretching. Therefore, the

South Korea Plateau underwent the entire sequence of tectonic events typical of

a passive continental margin from syn-rift subsidence, uplift, erosion, and

break-up prior to the separation of the southwestern Japan Arc. Break-up at the

Korean margin may substantiate successive episodes of back-arc spreading toward

the arc in response to trench retreat. Directions of extension recognized in the

Korean margin and the inferred position of the southwestern Japan Arc before

separation suggest that the southwestern Japan Arc moved to its present location

with a significant amount of clockwise rotation during back-arc spreading.
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Physiography of the East Sea (Japan Sea). JB, YB, and UB (= Japan,

Yamato, and Ulleung Basins, respectively) are back-arc basins. NKP, SKP, OB,

and YM (= North Korea Plateau, South Korea Plateau, Oki Bank, and Yamato

Bank, respectively) are fragmented continental crust. The rectangle indicates the
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area with detailed bathymetry shown in Figure 2. A-A’ and B-B’ are two

transects along which shear wave velocity structure down to 80 km depth is

computed (see Figure 6)

Figure 2. Detailed bathymetry of the eastern margin of Korea. The white and

red tracks are reflection seismic lines in the south Korea Plateau shot by the

Korea Institute of Ocean Science and Technology (KIOST) and the Korea

Institute of Geoscience and Mineral Resources (KIGAM), respectively. The

locations of seismic profile sections that are referred to in the text are

highlighted as thick lines and labeled with a figure number. The inset shows the

configuration of faults associated with back-arc rifting and the line of break-up

(modified after Kim et al. [2007] and Kwon et al. [2009]). The arrows indicate

the direction of extension inferred from fault configuration and bathymetry.
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WSKP and EKSP are the western and the eastern blocks of the South Korea

Plateau. BB (Bandal Basin), ON (Onnuri Basin), and OK (Okgye Basin) are rift

basins in the WSKP. HB (Hupo Basin) is a rift basin south of the WSKP. HP

(Hupo Bank) is an uplifted rift rim of the Hupo Basin. OB is the Oki Bank of

the Southwestern Japan Arc.
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Figure 3. MCS profile showing the layering of sediments in the Bandal Basin in

the western block of the South Korea Plateau (WSKP). The inset shows the

uninterpreted profile in the range from 1 to 4 s. See Figure 2 for location.
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Figure 4. MCS profile showing the layering of sediments in the Okgye Basin in

the western block of the South Korea Plateau (WSKP). The inset shows the

uninterpreted profile in the range from 1 to 4 s. See Figure 2 for location.
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Figure 5. MCS profile showing the layering of sediments in the eastern block of

the South Korea Plateau (ESKP). The inset shows the uninterpreted profile in

the range from 1 to 4 s. See Figure 2 for location.
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Figure 6. Vertical profiles showing s-wave structure along transects. Upper: (a)

A-A’ and lower: (b) B’-B. (See Figure 1 for location) NKP and SKP are the

North and South Korea Plateaus, respectively. UB and JB are the Ulleung and

Japan Basins, respectively. The 3.6 km/s contour is estimated to be the boundary

between the upper and lower continental crust (from Cho et al., 2006). The

Moho discontinuity in the Ulleung Basin (solid line) occurring at 16 km depth

(Kim et al., 1998; 2003) is in agreement with the s-wave velocity of 3.75 km/s.

The Moho discontinuity elsewhere (broken line) was inferred to be represented
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by the same s-wave velocity. The average thickness of the sediment cover in the

Ulleung and Japan Basins is 4 and 2 km, respectively (Kim et al., 1998; Hirata

et al., 2002).
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Figure 7. The 1st vertical derivative of total intensity magnetic anomalies at the

Korean margin and in the Ulleung Basin (modified from Park, 1998). The inset

shows total intensity magnetic anomalies.
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Figure 8. A horizontal slice of s-wave velocity at 70 km depth in the East Sea

and surrounding regions.
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Figure 9. A schematic diagram showing sequential episodes of back-arc spreading

from the northern to southern parts at the Korean margin in response to trench

retreat that led to the separation of the southwestern Japan Arc. (Modified after

Kim et al., 2007) (a) Positions of the southwestern Japan Arc and the fragments
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of continental crust when back-arc opening initiated. KP = Korea Plateau; YM =

Yamato Bank. (b) From late Oligocene to early Miocene times, extension that

propagated from seafloor spreading in the Japan Basin caused rifting in the

northwest-southeast direction in the ESKP and the northern part of the WSKP.

Meanwhile, the southern part of the WSKP and the Korean margin south of the

WSKP experienced rifting and break-up in the east-west direction. JB = Japan

Basin; WSKP and ESKP = western and eastern blocks of the South Korea

Plateau, respectively. (c) In the early to middle Miocene, the southwestern Japan

Arc separated from the eastern Korean margin to its present location with

significant clockwise rotation. UB = Ulleung Basin.
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