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Marine Geophysical Constraints bn the Origin and Evolution of Ulleung
Basin and the Seamounts in the East Sea
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The East Sea, a margjnal sea or back-arc basin, consists of Japan Basin, Yamato Basin, and Ulleung Basin and is
surrounded by the Pacific Plate and Philippine Sea Plate. Ulleung Basin locates in the southwestern part of the East
Sea and shows the depth of 1,500 m in average and 2,500 m in maximum, connecting to the Japan Basin along
2,000 m contour. The slope of the seafloor is greater in the western side of the basin than in the southern and the east-
ern side. The crustal thickness of the Ulleung Basin from the OBS tends to get thicker toward the north and the west
side and the sediment thickness of the Ulleung Basin is getting thicker toward the southeast side and reaches up to
12km, The crustal type of the Ulleung Basin was variously suggested as like as a rifted continental crust, an extended
continental crust, and an incipient oceanic crust. The origin of the crustal formation and the Ulleung Basin, however, is
still controversial. Based on the bathymetry and gravtiy anomaly data for this study, the axis of the Ulleung Basin
shows that the basin develops along the axis trending NW-SE direction and reveals a general symmetry of the bathym-
etry. And also the free-air gravity anomalies show a very similar pattern to the bathymetry of the basin. The sediment
thickness is relatively thicker in the southeastern side of the basin than in the northwestern side. Although the crustal
age of the Ulleung Basin is supposed to. be younger than them of the Japan Basin and the Yamato Basin, the free-air
gravity anomalies of the Ulleung Basin ranging -40 to 50 mGals are lower than the other basins, which suggests that
the densities of crust and sediment of the Ulleng Basin are lower than the Japan Basin and the Yamato Basin.
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Fig. 1. The physiography and bathymetry map of the East Sea. The red dots denote DSDP and ODP drill sites. The blue box
represents the study area (Ulleung Basin). The contour interval is 500 m in depth.
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Fig. 2. Total Isopach map of the Ulleung Basin. The contour interval is 1,000 meters. The isopach is digitized and redrawn

from Lee et al. (2001).
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Table 1. NGDC Data set of the East Sea used in this study.
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Fig. 3. Survey tracklines extracted from NGDC. Most of the surveys focused on the Japan Basin and Yamato Basin.
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Fig. 4. Bathymetry map of the study area, Utleung Basin. The scamounts are named after Kang et al. (2002). The dotted line
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Fig. 5. Color shaded relief map of bathymetry of the East Sea. Bathymetries of the Ulleung Basin are generally symmetrical
along the axis in the white lines. The bathymetries of Japan Basin and Yamato Basin show symmetry along the dotted white
lines. The thick solid line denotes an outline of the Ulleung Basin. Bathymetries of the Ulleung Basin are almost
symmetrical with respect to a basin axis representing 115 to 120 degree in azimuth. '
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Fig. 6. Free-Air anomaly map of the East Sea. The solid contours denote positive anomalies and the dashed contours denote

negative contours. Contour interval is 10 mGal.
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Fig. 7. Free-Air anomaly map of the Ulleung Basin. The solid contours denote positive anomalies and the dashed contours

denote negative anomalies. Contour interval is 10 mGal.
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Fig. 8. Lines for the cross profiles of figure 9 to 10.
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Fig. 9. Cross profiles along line 1. Cross profile of Free-Air anomalies (FAA) are shown on the upper box and profiles of
bathymetry and depth of basement (sediment thickness) are shown on the lower box.
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Fig. 10. Cross profiles along line 2. Cross profile of Free-Air anomalies (FAA) are shown on the upper box and profiles of
bathymetry and depth of basement (sediment thickness) are shown on the lower box.
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