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Structural Evolution of the Northerm Okinawa Trough

Don Sunwoo

Petroleum and Marine Resource Division, Korea Institute of Geoscience & Mineral Resources,
Daejeon 305-350, Korea

Analysis of multi-channel seismic reflection and well data serves to detail the structural evolution of the north-
ern Okinawa Trough, southern offshore Korea. The overall structural style of the area is characterized by a series of
half grabens and tilted fault blocks bounded by basement-involved listric normal faults. Most half grabens and tilted
fault blocks developed in the direction of NNE-SSW, paraliel to the axis of the Okinawa Trough. Orientation and
distribution of the listric faults also suggest the development of transfer faults in NW-SE direction. The rifting
phase of the northern Okinawa Trough have been established on the basis of structural and stratigraphic analy-
ses of depositional sequences and their seismic expressions. Major phase of rifting probably started in the Late
Miocene and the most active rifting occurred during the Early Pliocene. The rifting produced a series of half
grabens and tilted fault blocks bounded by listric normal faults. It appears that the rifting activity has become
weaker since the Late Pliocene, but the Pleistocene sediments faulted by lListric faults bounding tilted fault
blocks suggest that the rifting activity is probably still in progress.
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Fig. 1. Bathymetric map of the Okinawa Trough and its adjacent area based on the map by Sibuet et al. (1987). Area outlined
by box is shown in detail in Fig. 2. Contour interval is in meters. TSFB = Taiwan Sinzi Fold Belt; SOT = Southern Okinawa
Trough; MOT = Middle Okinawa Trough; NOT = Northern Okinawa Trough.
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Flg. 2. Locations of seismic reflection and well data used in this study. Heavy lines and respective figure numbers indicate
segments of seismic profiles shown in other figures. Contour interval in meters.
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Fig. 3. NIKKANS-1X and JDZ VII-3 wells with lithostratigraphic and biostratigraphic information. Adapted from Bong et

al. (1989, 1990).
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Fig. 4. Seismic reflection profile showing rifted structures, half grabens and tilted fault blocks bounded by listric faults. See

Fig. 2 for location.
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Fig. 8. Time-structure map of the top of acoustic basement. Note that transfer faults develop in the northwest-southeast
direction. Contour interval 0.5 sec. in two-way travel time.
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Fig. 2 for location.
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Fig. 8. Time-structure map of the top of the upper Pliocene. Contour interval 0.25 sec. in two-way travel time.
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(D) Present

(A) End of Late Miocene

L. Pleistocene and Holocenc 2. Upper Pliocene
3. Lower Pliocene 4. Upper Miocene
----- Basin bounding fault

Flg. 9. Schematic illustration of structural evolution of the
northern Okinawa Trough. (A) The basement fault blocks
began to slip down. (B) The basement fault blocks
continued slip down along faults. The fault blocks began to
rotate as subsidence continued. The basins became larger
and deeper. (C) Faulting, subsidence and tilting gradually
decreased. (D) After the cessation of the major rifting, the
area becomes structurally quiescent.
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