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bathymetry survey around Tokara Islands during GB21-1 and GK20 cruises. Bulletin of the Geological

Survey of Japan, vol. 73(5/6), p. 197-209, 8 figs, 1 table.

Abstract: The high—resolution seafloor bathymetry was observed using Multibeam acoustic profiler
(MBES) as a part of an ongoing geological mapping of the southern region of the Tokara Islands region.
As a result, intricated two lineations (N24° E and N73° E) were observed in this area. The structures
could be related to the formation of the Okinawa Trough and Tokara Gap, respectively. From the cutting
relationship, we considered that the gap formation occurred after the trough expansion. In addition, we
discovered a group of knoll chains in the N73° E direction in the southern part of the Yokogan Knoll,
which we named and described as the Yokoate Echelon Knoll Chains. Based on the dipole—type magnetic
anomalies and seismic reflection survey results, the Yokoate Echelon Knoll Chains are inferred to be
volcanic structures. Therefore, these linear structures should be related to the rifting of the Okinawa
Trough and the formation of the Tokara Gap, and this area might to be important for understanding the
history of the back—arc rifting in the northern Ryukyu Arc.

Keywords: Tokara Islands, Okinawa Trough, Bathymetry, Submarine volcan
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Fig.1  Survey area and Track lines of the GB21-1 and GK20 cruises. The solid yellow line represents the GB21-1 and
the solid black line represents the GK20. The red circles indicate the locations of the sound velocity observations.
Bathymetry data was used the 250-m integrated grid (Kishimoto, 2000). The east-west slice line at 30° N is not a

topographic feature, but a data boundary.
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Fig.2  The cleaned bathymetry of GB21-1. Grid space is 50 m. The contour interval is 100 m. In the background, the 250-m integrated

grid (Kishimoto, 2000) is drawn in gray scale.
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Fig.3  Backscatter image observed by the GB21-1. The white suggests stronger reflection.
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Table.1 The list of sound velocity observations during the GB21-1 cruise.

GB21-1 U GK20 #2361 % b 7 5 FRENHHSEIC BT 5 i EMEEHR (B TIED,)

Site Name Equipment Latitude (N) Longitude (E) Depth(m) Date(JST) Time(JST) Note
XCTD-GB211-1 XCTD 29° 51.49 130° 05.22 596 2021/3/7 9:29:53 -
Midas-GB211-1 Valeport MiniMidas 29° 04.82 128° 59.94 771 2021/3/9 16:16:16 K-grab g62 (double data)
XCTD-GB211-2 XCTD 28° 49.42 128° 25.51 - 2021/3/12  9:39:24 Failed 283.3m
XCTD-GB211-3 XCTD 28° 56.16 128° 22.59 430 2021/3/12 10:41:58 Failed 429.6m
XCTD-GB211-4 XCTD 28° 52.82 128° 42.13 1000 2021/3/14 18:16:36 -
Midas-GB211-2  Valeport MiniMidas 29° 18.69 129° 13.86 482 2021/3/16  8:37:37 K-grab g141
Midas-GB211-3  Valeport MiniMidas 28° 54.46 129° 35.46 485 2021/3/18  7:30:59 K-grab g24
Midas-GB211-4  Valeport MiniMidas 29° 0.17 128° 26.19 1092 2021/3/20 16:30:44 K-grab g107
Midas-GB211-5 Valeport MiniMidas 29° 36.10 129° 34.96 883 2021/3/24  6:55:35 K-grab g197

Midas-GB211-1_1st. Midas-GB211-1_2nd. Midas-GB211-2
A Sound Velocity (m/s) ‘ o e ™ s o uw e ™o o e i
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Fig4 Sound velocity profiles obtained from the GB21-1 cruise. Fig.4B is the index map. Fig. 4C
shows each profile individually.
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Fig.5 The cleaned bathymetry (A) and backscatter image (B) of GK20. The space of bathmetry is 50 m. The contour
interval is 100 m. In the background, the 250-m integrated grid (Kishimoto, 2000) is drawn in gray scale.
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Fig.6 Integrated bathymetry at the GH11, GK20 and GB21-1 cruise. The grid space is 50 m. In the background, the 250—
m integrated grid (Kishimoto, 2000) is drawn in gray scale. The broken line is the interpretation line of the cliff
which is assumed to be the boundary with the Okinawa Trough and the arc.
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Fig.7  Geomorphon (Terrian forms) image analyzed by QGIS plugin (Jasiewicz and Stepinski, 2013) with integrated
bathymetric grid for the GH11, GK20, and GB21-1. The topographic search area was 200 m, and the slope threshold
was set to 2.5 degrees.
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T % R 5 L 8K RS CIISEE IS HIE R v v 20
WEAFIRIER EN TS, REEH R IR W A
SIEMETE < OIEWE RO TR EL TWb Z
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ﬁtz%oﬁotﬁﬁﬂﬁQ#mu@¢?6 @HL
UTfiﬁ?¢i%® FOIVRE AT LLIAE LS, BRI
ELTE L DPRR S 5) & RO THEK X T 3 (556
X, ESNCH KM ART). 7, BEFREITHRS
N B[ UN73° EFAOIRERT 2 T — X VSR & 1
WHITH 5 CESHPB) . 245 OFIRREE I3 REIE
7 (2010) 12 & - THE E N TV ANNE-SSW FIA KT
NW-SE/FIDKIL - W EF OIS & 138 5. B
ABELENEEOMIZIE NI F vy 7T (WIS HEND
GED) ANLE LT B RFIEA, 1993). 20728, Z
D20 HOREIEE ORI IZMHE - 5 7 DKk 2 Ma
XDBE) WS KEAT o b=y 20% T (ORFIED,
1993), b A FE Y v TEROT — I N BEHEIHEL
TS AR B,

SR ORE A VRO PEHE], N24° EFFENZ OB EE S

DEERS L, N73° ENSHOMRIKRIEE FFics 7 —~x v
) I2&k > Tl Y6 T\3, ZD7=%, ZOHi
BBRE LTI 7 7IBRO B E, T TX v T
PR ENBIBIBIBICERL 22 el ch s, 7277
UN73° EF O RERAEE 23 BINEAT 5 R DR 135D AT
kX N=0h, 7213 b 5 7EATHIEE BINGAT )T
DB DOE T TR E =D 12 BIERRE Tl e 23 i
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LS RRIRI s WY TR D 3 & 3B S5 Z & THGE
TREEE A 5. F-HEFIEROMEZHAE (Minami e
al., 2021) T, RFE X O WHEMAIT LM+ 7 7 2350 <
HIHOFEBO%IZ, Bl & AT 2T ENOIHEK A % 7=
ZEeRRBEINTED, BFE L TIEENTHS. £
T=ARREA (1993) T N F T F v v T CRIACE 2
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ME%&:a5b1u57kﬁ%ﬂéhfn5va#6
FH TR vy TTEEIITERWR DA ) LR T D
Mﬁﬁﬁwﬁé%é Lfn<%¥#@é
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Aty WA 128 4455158 - L2935 518, W
128487478 - AL #2937 1670, W AR 128 % 53
S - dL#E29E 0457 155D, HAR1298 05724 %) - L&
28F 575y ASTIZEA N T B A EET 5. PR
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B2z H, ZHEECHIANZH| LT 5 72 b B Tk
FOWNET B, —HT, BN RS SHIHIZE
WENEINER, ThoiF PN REcLDFELL
KEWZDEDRKP G XN B Z &5 BEMTIEKR
L7z ZANVESENTOE20BRALTWEYR, F
SV & ARk DU A 25 W & MBS 7 i & Bl
BPRENS. WBEHZ EIZRAEIE T 15
H60m, ZE2%1H72m, ZE35IH 160 m, 4%1H 620 m,
B55H160 m, H6F5|H210m, F72WEOEIZE 15
Hofld, ZE2501H 2, 53451831, ZH45HI3WE, %5
HIHs{E, #65HIMTH - 7= WERIEHITHGELIC
bnfe<§?éhfﬁ(wﬁmlnfgéﬁwa
WaskEhs), AREXER2 LHE15HOGHT
AL B D & 4 R — VAR A ERR T & 72 (| M E 2,
2022) Z&H 6, WERITKIIEDEDTH S Z &
HX N5, GHEEREE OB R T 3 RISk
THBZENEH TS (BEIES, 2021).

FPLESE TR AOEIE & A L MM DIN T v 20N
PR DIERICEHE TH 5 & ST 5 (e.g. Buck ef al.,
2005). U 7 baAFiE ISR &3 E A 0 E R i
WRIDAFEIZIT DN TG WY, ZOEIEZFDEE
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