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Abstract: Multichannel seismic survey and dredge sampling were conducted near the Tokara Islands,
northwest of the northern Okinawa Trough during GB21-2, GB21-3, and GS21 cruises with the aim of
constructing marine geological maps at a 1:200,000 scale. We present an overview of the seismic survey
and dredge sampling results, and report characteristic geological structures along the observed seismic
profiles. Seismic profiles east of the Tokara Islands reveal a sedimentary basin overlaying the acoustic
basement. Within this basin, numerous WNW-ESE-trending normal faults are developed, particularly in
the northern and southern sectors. We recognized an unconformity that reflects a few stages of tectonic
movements during the formation of the sedimentary basin. Dredging from a lower unit outcrop yielded
sedimentary rocks. Seismic profiles west of the Tokara Islands reveal a normal fault that extends almost
50 km along the western margin of a topographic high, cutting through strata and dipping to the west. In
this region, the flat seafloor surrounding the topographic high displays widespread NNE-SSW trending
normal faults, while ENE-WSW trending faults are exclusively found west of the Suwanosejima Island
and Akusekijima Island. Additionally, normal faults, potentially with strike-slip components, are densely
concentrated in the southwestern part of the topographic high. We aim to proceed with the construction of
seismic stratigraphy and the interpretation of structural history after the conclusion of all planned research
cruises in the vicinity of the Tokara Islands. These results will provide further insights into the tectonic
evolution of the northern Okinawa Trough and the surrounding region of the Tokara Islands.

Keywords: Ryukuyu Arc, Tokara Islands, Okinawa Trough, multi-channel seismic survey, dredge
sampling
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frames the area investigated by the survey cruises. The topographic data is based on Kishimoto (2000).
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Fig. 4 (a) Stacked seismic profiles across the basin east of Tokara Islands (Lines 1015a-gs21 and 1015b-gb213) and (b) their interpretations.
CMP: common mid point. TWT: two-way travel time. Solid lines: faults (bold lines indicate tracked faults in Fig. 3). Dashed lines:

presumed faults. Blue arrows: Onlap.
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Fig.5 (a) Stacked seismic profile between Tokara Islands and the eastern basin and (b) its
interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Table 1 Data list of rock samples described onboard.

GB21-3 D06 2020/11/15
sample No. rock type shape size X size Y size Z weight colour Mh memo

(cm) (cm) (cm) (kq) coating
D06-01 conglomerate subangular 155 11 7.5 0.6 reddish brown film
D06-02 conglomerate subrounded 12 105 55 0.5 pale gray patch matrix includes foraminifera?, clast poor
D06-03 subangular  13.5 8 6 0.2
D06-04 conglomerate subrounded 9 8 4 0.2 brownish gray 2 cm thick fine grain layer
D06-05 conglomerate subrounded 105 45 3.5 0.1 dark gray clastrich
D06-06 conglomerate subrounded 9 5.5 5 0.2 reddish brown matrix rich
D06-07 mud stone subrounded 9.5 5.5 4 0.15 beige many burrows
D06-08 conglomerate subrounded 9 7 3.5 0.2 brownish gray orange colored clast rich
D06-09 conglomerate subangular 9 8 5 0.2 beige medium to fine grained sand, clast rich
D06-10 subangular 5.5 4.5 25 0.1
D06-11 conglomerate subrounded 7.5 3.5 3 0.1 brownish gray patch
D06-12 conglomerate subrounded 6 3.5 25 0.05 gray
D06-13 subrounded 4.5 35 25 0.05
D06-14 conglomerate subrounded 5 4 25 0.05 beige patch
D06-15 mud stone subrounded 5 3.5 3 0.05 greenish gray many burrows
D06-16 sand stone subrounded 5.5 35 3 0.05 gray many burrows, muddy
D06-17 sand stone subrounded 5 35 2 0.02 gray many burrows, muddy
D06-18 sand stone subrounded 4.5 3.5 25 0.02 gray many burrows, muddy
D06-19 conglomerate subangular 4.5 25 25 0.02 beige
D06-20 conglomerate subangular 3 3 2 0.01 beige

bio 0.01 fossil fragments, shell, brachiopoda
Others 1 fragments of conglomerate,_mudstone, sandstone and
pumice
3.88 (total)

5N B (46X Line 1013a-gs21 CMP 10001650 K U
1900-2400 f+13) . Z DIEWIRE D % < i3S HEX i
V=7 AV FELTROLEND 0 (FE3X), MWEKE T
ERNELTNWDELEELIOND.
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X)), FEh SR GESIX), FEARETE A (M)
DY A LIS 5.

FZ BT, JCACH — R R Y 5 s fak U 7= 3t
ErEE 0 & kilz vy b & DR OWIET- I b
SN A R L B HERRE A< 3 LT (387
X). HeRdREOFEREH 6 0.1-0.5F (FEEAR, TWT) L0
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Fig. 6 (a) Stacked seismic profile on the east of Kodakarajima Island (Line 1013a-gs21) and (b) its interpretations. Solid lines: faults

(bold lines indicate tracked faults in Fig. 3).
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Fig. 7 (a) Stacked seismic profiles west of Kuchinoshima Island (Lines 46a-gb213 and 46b-gb212)
and (b) its interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Fig. 8 (a) Stacked seismic profiles west of Suwanosejima Island (Lines 33a-gb211 and 33b-gb213) and
(b) its interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Fig. 9 (a) Stacked seismic profiles west of Akusekijima Island (Lines 27a-gs21 and 27b-gb211)
and (b) its interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Fig. A2 Bathymetry map of the dredge site. Blue line: ship’s position of GB21-3 D06 from when the dredger

arrived at the seafloor to when the dredger left the seafloor.

1 FLrovdRXr—va VIZl§57 -4 Z b,
Table A1 Data list of dredge operations.
Site GB21-3 D06
Time Lat. Lon. Depth  Wire out Description
(JST) (m) (m)
19:08:47 29°38.6819'N  129°57.3060'E 612 - Dredge in water
19:38:16  29°38.6633'N  129°57.3036'E 583 608 Dredge on bottom
19:38:53  29°38.6626'N  129°57.3029'E 594 625 Stop wire
20:09:52 29°38.6514'N  129°57.3005'E 594 625 Pull in
20:17:24  29°38.5280'N  129°57.3199'E 503 517 Dredge off bottom
20:33:48 29°38.5830'N  129°57.3114'E 512 - Dredge on deck
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Plate 1 List of rock samples obtained at site GB21-3 D06.

— 227 —



WE MRS 20234 B T74% H5/6 %5

GB21-3 D06

GB2I-3- Dok -008
[ . EEE NN

D06-08

10cm

®B2l-3-pob-oof

(B2l-3-Dob-010

&B21-3 -Dob -0la i
B N

D06-12

K1 A,
Plate 1  Continued.

— 228 —



N 7SRO KBRS IEE (BEIEH)

GB21-3 D06

OR21-3 -Dob -0l% . Y GRal-3-Do6-0I5

. GB21-3-D06-06
B BN

D06-16

GR2l-3-D0b-018

GB2(-3-Dob -p20

D06 others

X1 A,
Plate 1  Continued.

— 229 —



WE MRS 20234 B T74% H5/6 %5

GB21-3 D06

D06 bio

K1 .
Plate 1  Continued.

— 230 —



