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Analysis of gravity, magnetic, and seismic reflection data from the Ulleung Basin, East Sea has provided
some insights into the opening mechanism and crustal type of the basin. Free-air gravity anomaly data show
positive anomalies of about 40~60 mgal near the Korea Plateau and Oki Bank and of about -20~20 mgal
in the central basin. Bouguer gravity anomaly data exhibit NE-SW trending positive anomalies of about 150
mgal in the central basin which is interpreted to be related to high-density crustal material. Abrupt changes
in both Free-air and Bouguer gravity anomaly profiles across the basin margins may be due to transition
between continental and oceanic crusts. Magnetic anomalies in the basin are generally less than -400 nT.
No stripe pattern is evident in the magnetic anomaly map but a NW-SE trending symmetric pattern is seen
in some magnetic profiles. The symmetric pattern is probably associated with the high-density crustal
material in the central basin suggested by Bouguer gravity anomaly. The acoustic basement in the deep part
of the basin has only a small amount of focal relief. No graben or half-graben structures are seen in the
acoustic basement from which mechanical extension might be inferred. The lack of high-relief structures in
the acoustic basement may suggest that the basin is underlain by oceanic crust or that the basement is
overlain by thick volcanic layer which obscures the structures and relief of the basement. High-density crust
in the central basin inferred from gravity data, abrupt changes in gravity anomalies across the basin margins,
symmetric pattern seen in some magnetic anomaly profiles, and lack of relief in the acoustic basement may
suggest sea-floor spreading origin of the Ulieung Basin.
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Fig. 1. Location map of the study area with simplified bathymetry
contours.
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Fig. 2. Track-lines for gravity and magnetic measurements.
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Fig. 3. Physiography of the Ulleung Basin and distribution of
seismic data used in this study. Heavy lines indicate multi-
channel seismic data and light lines indicate single-channel
sparker data. Contour interval in meters.
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Fig. 4. Free-air anomaly map of the Ulleung basin.
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Fig. 7. Magnetic anomaly of the study area with contour interval of 75 nT.
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Fig. 10. Types of acoustic basement. {A) acoustic basement with
continuous, low-frequency, moderate- to high-amplitude
reflection. (B) acoustic basement overlain by relativly thin
(less than 300 msec in two-way travel time) volcanic sill/
flow-sediment complex. (C) acoustic basement overlain
by thick (over than 500 msec in two-way travel time)
volcanic sill/flow-sediment complex. (D) acoustic base-
ment with continuous, high-araplitude reflection com-
bined with reflection-free zone immediately below it.
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