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1 Cruise off southwest Tokara Islands. Bulletin of the Geological Survey of Japan, vol. 73 (5/6), p. 219—
234,11 figs.

Abstract: A multi-channel seismic survey was conducted off southwest Tokara Islands by GB21-1 survey
cruise for marine geological maps. The seismic stratigraphy and geological structures were compiled
with reflection profiles, which were obtained by high-density spacing survey. West of the volcanic front
is characterized by four sedimentary units (OT1-OT4) divided by unconformities. The faults found in
the west of the volcanic front were divided into two types: normal faults affecting vertical displacement
in the OT1 unit and affecting cumulative vertical displacement in the OT3 unit sediment layers. The
former faults were recognized east of Nishi-Yokoate Knoll with NNE-SSW trending. The later faults
are developed widely west of the volcanic front, and found with NE-SW trending along the east edge
of Okinawa Trough and with ENE-SWS trending southwest of Takarajima island. The normal faults
affecting cumulative vertical displacement in the OT3 unit are considered to be formed by intermittent
NW-SE extension related to the back-arc rifting in the northern Okinawa Trough after formation of the
OT2 unit. In the east of volcanic front, the sedimentary units are divided into four (TK1-TK4) based on
unconformities and acoustic facies differences. Two types of faults were found in the east of the volcanic
front: normal faults that trend E-W and affect cumulative vertical displacement in the TK4 unit sediment
layers in the northern margin of the Amami Trough, and normal faults that trend WNW-ESE and cause
vertical displacement through the TK3 and TK4 units in the southeast of Takarajima Island. Combining
fault characteristics based on seismic stratigraphy with analysis of sedimentary age will provide further
discussions on tectonics in the northern Ryukyu Arc.

Keywords: Ryukyu Arc, Tokara Islands, Okinawa Trough, multi-channel seismic survey
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Fig. 1 Bathymetric map with the name of islands and main undersea features around the survey area. The topographic data is

based on Kishimoto (2000).
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Fig.2  Seismic survey lines observed during GB21-1 cruise. WNW-ESE and NNE-SSW survey lines were set at 2- and
4-mile intervals, respectively. Dredge points conducted in GB21-1 cruise are shown in D01-05. The topographic data

is based on Kishimoto (2000).
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Fig. 3 Distribution map of faults observed in seismic profiles. The characteristics of Yokoate Echelon Knoll Chains and
high-resolution topography observed in GB21-1 cruise are shown in Koge et al. (2022). The topographic data used
in this map is based on Kishimoto (2000). Blue lines: Seismic survey lines. Dashed lines: Normal faults that do not

reach the sea floor.
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Fig. 4 (a) Stacked seismic profiles on the eastern Okinawa Trough (Line 1001a-gb211 and 1001b-gb211) and (b) their
interpretations. Normal faults and flower structures are developed on the north and south part of the area, respectively.
Black bold arrow: The knoll located at the west of Yokoate Echelon Knoll Chains. Red line: Reverse faults.Black

lines: Normal faults. Blue arrows: Onlap.
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Fig.5 (a) Stacked seismic profile across the southern part of Yokogan Sone (Line 14b-gb211) and (b) its interpretation. Normal
faults are developed over the area. Black lines: Normal faults. Blue arrows: Onlap. Red dotted line: Chaotic unit.
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Fig. 6 (a) Stacked seismic profile across Yokoate Echelon Knoll Chains and south of Yokogan Sone (Line 1007a-gb211) and (b)
its interpretation. Small sized knoll bodies, which compose Yokoate Echelon Knoll Chains, are recognized in the OT3 unit.
Black bold arrows: The small sized knolls of Yokoate Echelon Knoll Chains observed in this cruise. Black lines: Normal

faults.
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Fig. 8 (a) WNW-ESE stacked seismic profiles off west of Yokoatejima Island (Line 6-gb211) and (b) their
interpretations. Black lines: Normal faults. Dashed lines: Normal faults that do not reach the sea floor.
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interpretation. The volcanic product (the OT1-2 subunit) distributed on the top of the OT1 unit. Black bold
arrow: the knolls of Yokoate Echelon Knoll Chains. Black lines: Normal faults.
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(a) NNE-SSW stacked seismic profile (Linel012a-gb211) off east of Takarajima Island and

(b) their interpretations. Normal faults are recognized in the northern and southern parts of the
profile. The volcaniclastic deposits (the TK4-3 subunit) are recognized on the top of the TK4 unit.
Black lines: Normal faults. Thin dashed lines: Normal faults that do not reach the sea floor.
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Fig. 11 (a) WNW-ESE stacked seismic profile (Linel2-
gb211) off east of Takarajima Island and (b) their
interpretations. The volcaniclastic deposits (the TK4-
3 subunit) are distributed on the top of the TK4 unit.
Black lines: Normal faults. Dashed lines: Normal faults
that do not reach the sea floor.
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