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Seismic Structure in the Northwestern Margin of the Okinawa Trough

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

The Okinawa Trough is a rift basin formed by extension. Analysis of multichannel seismic reflection profiles
from the northwestern margin of the northern Okinawa Trough reveal that the trough is characterized by a series of
tilted fault blocks bounded by listric normal faults and half-grabens developed between blocks, showing typical
rifted structures. The trough display three kinds of sedimentary sequences with different seismic reflection character-
istics: prerift, synrift and postrift sediments. The prerift sequence develops parallel to the dip direction of tilted fault
blocks. The synrift sediments, mostly deposited in the half-grabens between tilted fault blocks, are generally well
characterized by divergence of the reflectors towards the blocks indicating contemporaneous deposition during tilt-
ing. The postrift sediments are featured by continuous and parallel reflectors. The width of the half-graben and the
throw-displacement rate of the basin bounding fault are closely connected. The throw-displacement rate is the maxi-
mum when the rifting event is the most active and the width of the half-graben is proportional to the rate.

Key words : Okinawa Trough, rift basin, tilted fault block, Half-graben, throw-displacement rate
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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 Sinze Folded Belt; SOT=Southern Okinawa
Trough; MOT=Middle Okinawa Trough; NOT=Northern Okinawa Trough.
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Fig. 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 is in meters.
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Fig. 3. Schematic daigram of extensional half-graben con-
taining prerift, synrift and postrift sediments.
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Fig. 4. Seismic reflection profile showing tilted fault blocks and listric faults in the half-graben A. See Fig. 2 for location.
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Fig. 5. Seismic reflection profile showing tilted fault blocks and listric faults in the half-graben B. See Fig. 2 for location.
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Fig. 7. Seismic reflection profile showing tilted fault blocks and listric faults inthe half-graben D. Note prerift reflectors
parallel to the tilting direction of the tilted fault block adjacent to the NIKKANBS-1X well. See Fig. 2 for location.
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Table 1. The estimation of throw-displacement rate of the

basin bounding fault for each half-graben during the early
and the late Pliocene.

Throw-displacement rate

Half-graben (mm/yr) I;?(lil;gr(akblir))
early Pliocene late Pliocene
A 24 0.41 30
B 1.2 0.12 12
C 1.89 0.17 14.5
D 1.96 0.48 16

Half-graben width

Throw-displacement rate
during the early Pliocene

Throw-displacement rate
during the Iate Pliocene
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Fig. 8. Comparison between the throw-displacement rate
of the basin bounding fault and half-graben width based on
the estimation shown in table 1. The throw-displacement
rate during the early Pliocene is proportional to the half-
graben width.
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