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Abstract: During the GS22 cruise of the R/V Shinyo Maru (The Tokyo University of Marine Science and
Technology) from May to June 2022, a high-resolution subbottom profiler (SBP) survey was conducted,
focusing on the area of the Tokara Islands and Yakushima Island to obtain geological information on the
shallow subbottom structure in the area. This paper summarizes the shallow subbottom structure around
Yakushima and Takarajima Islands, as revealed by the SBP surveys. Although the internal structure of
the sedimentary sequences could not be determined over most of the continental shelf in the area north
of Yakushima Island, we identified partially stratified sedimentary sequences with a maximum thickness
of ~20 m below the seafloor. The SBP profiles revealed the internal structure of stratified sedimentary
sequences down to a maximum of 40 m below the seafloor in the volcanic front area located west of
Yakushima Island. The partially stratified sedimentary sequences occur between the volcanic front area
and the western slope of the Tane-Yaku Spur, a characteristic bathymetric high between Yakushima
and Tanegashima Islands, although most of the internal structure could not be identified due to poor
penetration of acoustic waves. We also surveyed the area north of Takarajima Island, where many
earthquakes have occurred in recent years, suggesting the presence of seafloor movement related to
seismic activity. However, the data indicate that no faults or intrusion structures have reached the seafloor
or shallow part of the sedimentary sequences in this region.

Keywords: Tokara Islands, Ryukyu Arc, Volcanic front, Okinawa Trough, Subbottom Profiler (SBP),
Submarine shallow structure

2 F

HERE 235880 b5 A3, FIRODE R A < WERHE DK

IR EHTH -7, iz, HEHEIHREL TS

GS22 i ifE T, 202245 H % 5 6 H @ W I 35 i
HERZEOMENAEFNT, b 55 BRSO TE o
By TR bATOT 74 7 —FEETD, KiEEOBEK
TERBICET 2 WEEREBE L 2. K@mTiE, BAS
JE U & O B AL 5 % COSBPEER I L D HH 6 H i
5o R TRMOWERMEL XL 5. BARORKY
DS 5, BAEILTT MC I BRI 0 HERERE O NS
WIIARHTD > 7228, NS L 72 B2 RS
K20 mPEE OHERIRE A R® 6z, BABWE DX
(7w > MRTIRMBESE TR AR 40 mE THUE L 7= HER
JEDWNEBHEGE 2 BT & 2. BARREAMOALT v v
MR R OFET-RB AW O Tk, IRk L 72

FIALTT M OB T3 B B U 7= A B O A
TEARGE L7, WIRICENE U 22 R e O A 5 O F
MG A I3RS s s o 7.

1. FUBHIC

FER SRR oLz s (BUF, M 75,
INE O FIMEIIMNET 215 - BAE L E DKM
BEEFERNGOMICMNET 2EMHETHY, tro02
B, S, /NS, h2E, VE, #EiZEE, B
a5, NEE, FE, RUOBYEICXIDMER IS (B
X). ZhoikiigTtdn, 203 b028, h2h,
R R OB B3 KILTH B Z RIS T

' BESEBHTR AT B A L v 4 — WIS RIFZEEM (AIST, Geological Survey of Japan, Rescarch Institute of Geology and Geoinformation)

> ESREEBE AR R RS IR TREREE 8 (Tokyo University of Marine Science and Technology, School of Marine Resources and Environment)
* Corresponding author: MISAWA, A., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: ayanori-misawa @aist.go.jp

— 197 —



WE MRS 20244 B 75% H5/6 %5

5z, Fal - A%, 2007) GEIX). %72, 75
SR IICAIE S 2 EERA T, EEEEILH % 2F
ETAARBMENHELTH D, 20214F12HIH I
M6.1 DHIE MR L 72,

GS22fiitiE 202245 H 16 H~ 6 H4H) Ti&, Hiig
PERSFIAA OFGEM #hE AL (986 b v) J#FH LT, T
7 T B RS T RGHE B 75 & O e
) - HhERY MBI A S0 U, AWK O W - i
BRI B 5 2 WUB B A BT U 7. Al T2
AR5 HE A TS, 20204F 8 M 02021 SR ToAREL
HIOWHR A BT 5 X<, b T H SR AR
WAEIT 72, ZOB, BERMENRE L T RIS

WA T IR AR A S OSSBPLH & 1 IR THE L 7.

ARETIE, GS22Mivg CTHUSE L =& mfRRe 7R b &7

2 7 7 4 5 — (Subbottom profiler ; LA, SBP) [¥rifi %

L\“C A S TR A D &3 B IR TSR o B R
BIZDOWT PRI GEREWMET 5.

2. AEBE

GS22 i iE, KAHAHFHEE, fue—-~vLFLv—-24
HEHIESEE (Multibeam echo sounder, LI FMBES) 12 &
5@@%%%&,ﬂﬂ@%ﬁﬂ(&%ﬁ&>ﬁA@hﬁ
iy B = ED, KU IR BESBPIE A & Al HE 12 2
fEL 7z, B RRESBPEA IZMEREIKD /ST A b Y
2 Fi . DKongsbergtL BTOPAS PS18 & i L, fiiiid8 / v
PTT -2 HUSAFENE L 72 (GE2X) . FEANRRE, JLER
BERalodh G micx Uk kK2l a2~ 14 L
(#7.4 km) FIRGOVEICT SR BRI, A1 P17 2% 4
< 4L (%9 14.8 km) [1b D ALAE -1 v P4 IR D 2 FE R D
MR A FeE L 7z,

A A OSBPELEI T L 72-TOPAS PS1813, 20214F
& DFBIEIZSBPORR % F v — TIHE — F Tl - 7248
(:Ei# 2023), Z OFEHRA A TR EERDOMEBS

ICFHELEZ B2 ZENMHERENZ. 2D, TOPAS
PSISIZHEH SN TV A HBORIKIEETT 2 b %47
W, THOREEMMEL, »DSBP&MEBS & [al B gk Al
RETHD) v — I TORIREEIRLU 72, &5, SBPHY
mi (B 21, FIRICKOSE4R) iIc <l L2 5

BRI A S Wie i 55 5 AMBESE DT/ 4 X Th 5.

SBPELHITHUS L 72 7 — 4 iZKongsbergtt D E 7 + —
vy b(all7 7 4 L) TR X 72 #%12, SEG-YERIC
Z L, Chesapeake Technologyft DMy 7 b = 7
SonarWiz 7 & FY T T — 4 OER K OFRE & 1T - 7=.

3. HEHE

b 1 7 B S I R PR R0 > TRE T B Bkl 1
auﬁié.ﬁﬁﬁﬁﬁﬁi,74Ut/@7v—b#
2—5 77— bOTIZER 50 mm (Seno ef al., 1993)
DM X T AR EERN 1,200 km, FHAKER 7,500 m

DEZBEETL— MURERTH 5 GE1IX). FHERIR
A TR (M T Xy 7)) ROBE RS (B R
F vy )V TILEREK, HHIK, FHIkO3I>OTY 7
IZRBlEN, 2055 5 AR O K
FRERIZAIE 3 % (NP, 1965 5 MEAIZ A, 1996).

N 1 5 B BRSO IV A & IS » 5 T,
2T & 5 PR AR (DU, s s 5 7)), 'k
B EIET B kL7 vy Mk, BRERIK, &U@ﬁﬁ%
WM ORI T & 2 AiEHE RIS X 55 & h 3 (Bl 21
Ishibashi et al., 2015) GB 1[X). A TIEL < DKILE
T OB KLU RE T2 Z LM THD, 5B
IZE L Aoh2\ERKNTEEESHETOT VY
W7V — b DOWWBABRIES THET B kiliza v b
B2 KGNS RE? S D, BEHHETH 4 Magitk)
EEHrt I (0.7 MallBg) DR 2 E BN & 0 R X
hz e e h v s (BIES, 2010).

BARZEORMEEZHE 5 &5tk cd 5005+
O HMERE G2 S i) B9 m L, Bok
5 % 1,550 TR R & Wz AEiA R0 49 5 (1
- R, 1979 BHEIES, 2007). BAEOPEHIZA
BT 5 Mok RERE I T B IUACISIE M L 22 Rkl &
L < 3KIEwE E 2 5 4 % (Tal - /M, 2007). 7
SHEBOOZETIIHENRROARARIIE» 655, &
7o, FENEE - NENGTE, Pt HEE s h s
KUPE» SR SN FEREHA ML TH 5 (HFIZ
%2, 2008).

N 7 B RS O W B REXE 12 BE L T, Tshibashi
et al. (2015), Arai et al. (2018), Nishizawa et al. (2019)
FOTAEIED (2021) HFEL . FElIZArai et al. (2018) TIX
/lin Oy MEIC B W THARE ISR S W2~ Y

, RO N T 7 idERIC ks B 7T 4 v ZITHE
7%&@E%F@ﬁ#h%ﬁﬁﬁﬁ%éhfné

4. BIRBIIBIE

SO FARIE, Ak L =X 05 5, HE b
5 ZIEAREER - kil 7 o v Mg - BRERIUC A B (5
1RO 2R). AR TRREICBABRARCRBRAEL
BOHIKIZRIL Citibd 5. &b, ANidOFHETHO
55, MEEOWEEMEEIZBE L TIZ = - 85K (2022)
KO =EIZH (2023) # 2 E iz,

BARIT I, S (B R OTE
MEL, ZheidEE 15 7RI+ &b o B
KIZEDBRENEZRAILTFT OB EE LT3
(GHEIZ A, 2012). WR¥E - 15 - BAE - Tk R
BICPHE g, BEdis EOMIBNEE D A
ELTW3 (E2[XA).

BABVE ML, B2 5 &5 kb7 vy g
IR0, dbh SHHEH, BEER, v A L
BT B3IEh, WEAFRIEZ O WO W Z N

— 198 —



GS22 fifiif T D SBP FRALIZHED < b A 7 B SRR O WIS TG (=X )

32°N PG e { " Kyushu Island .\‘!Q!
31°N
30°N
Om
-2000 m
29°N
-4000 m
-6000 m
28°N ) — -8000 m
- alkerome §
] . 3 e Seamoutt: -10000 m
127°E 128°E 129°E 130°E 131°E 132°E

X IS A RN, K OSERMFIZ100 mTH 5. AL v VB AL T gy O E 2R 5 213,
Minami et al., 2016 ; Minami et al., 2021). AMEEHMEZKIZITOPO30 7 ) v FF — & (—fi% W E A B AKX 2
&7 v 2 —Fl4T) @M L7, KKS @ LR, NKS : ik, SKS: TR, KRS : HE, 10J: (BEE) s
K, TKS : 775, KCE: [Tk Ri#E, TNG : MiT5E, YKS: BAK, KCS: [ZE, GIS: B, KGJ: /NAIEE,
NKS : 2k, TIS : F, SWI: g lils, AKJ: B4ak, KDJ:/NER, TKI: FE, YAT: #i45E, AOS:
AR, KKI: #RS, KKR : MEHAMES, TKN : 25

Fig. 1 Bathymetric map of the northern Okinawa Trough. The spacing between contour in the figure is 100 m. Dashed bold orange
line indicates the position of the volcanic front (e.g. Minami ef al., 2016; Minami et al., 2021). This seafloor bathymetric map
uses JTOPO30 grid data (the Marine Information Research Center, the Japan Hydrographic Association). The abbreviations of
the island bathymetric names used in the map are as follows: KKS: Kamikoshikijima Island, NKS: Nakakoshikijima Island,
SKS: Shimokoshikijima Island, KRS: Kuroshima Island, I0J: Iojima Island, TKS: Takeshima Island, KCE: Kuchino-Erabujima
Island, TNG: Tanegashima Island, YKS: Yakushima Island, KCS: Kuchinoshima Island, GJS: Gajashima Island, KGJ:
Kogajajima Island, NKS: Nakanoshima Island, TIS: Tairashima Island, SWJ: Suwanosejima Island, AKJ: Akusekijima Island,
KDJ: Kodakarajima Island, TKJ: Takarajima Island, YAJ: Yokoatejima Island, AOS: Oshima Island, KKI: Kikaishima Island,
KKR: Kakeromajima Island, TKN: Tokunoshima Island
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High-resolution bathymetric maps around Tokara Islands area and GS22 cruise survey lines. (A). Bathymetric map around Tokara
Islands area and survey lines. The spacing between contour in the figure is 500 m. Black lines indicate SBP survey track. Red
lines indicate SBP profiles in this study. (B). Close-up bathymetric map of the offshore western Yakushima Island. (C) Close-up
bathymetric map of the offshore southern Yakushima Island. Black thick lines indicate the lineament in the figure (B) and (C),
respectively. This seafloor bathymetric map uses 150 m grid data made by integrating the bathymetric data acquired on each of the
following cruises: GK20, GB21-1, GB21-2, GB21-3, GS22, GB22-1, and GB22-2 cruises (Koge et al., 2022; Koge et al., 2023).
JTOPO30 grid data (the Marine Information Research Center, the Japan Hydrographic Association) was used to fill the area of data
gap. The abbreviations of the island and bathymetric names used in the map are as follows: KRS: Kuroshima Island, IOJ: Tojima
Island, TKS: Takeshima Island, MGS: Mageshima Island, KCE: Kuchino-Erabujima Island, TNG: Tanegashima Island, YKS:
Yakushima Island, KCS: Kuchinoshima Island, GJS: Gajashima Island, KGJ: Kogajajima Island, NKS: Nakanoshima Island, TIS:
Tairashima Island, SWJ: Suwanosejima Island, AKJ: Akusekijima Island, KOS: Koshima Island, KDJ: Kodakarajima Island, TKJ:
Takarajima Island, KSB: Kuroshima Bank, HSS: Higashi-Shin Sone, HKS: Hiki Sone, SNS: Sango Sone, MNG: Minami-Gama
Sone, GJK: Gaja Knoll, YSS: Yaku-Shin-Sone, GNS: Gon Sone, TYS: Tane-Yaku Spur, TSS: Tairashima Sone, GGT: Gogosone
Tako, NAK:Nishi-Akuseki Knoll, KAK: Kita-Akuseki Knoll, KTK: Keto Knoll, GGS: Gogo Sone, NSS: Nishi-no-Sone, NST:
Nishinosene Tako, NKS: Naka-no-Sone, TWS: Tawara Sone, KPS: Kappa Sone, YGS: Yokogan Sone, SHS: Shirahama Sone, TV:
Tokara Valley, AT: Amami Trough.
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Fig. 3 Typical cases of each acoustic facies. A: facies 1, B: facies 2, C: facies 3, D: facies 4, E: facies 7 and F: facies 8. The acoustic
facies classification is based on Ikehara ef al. (1990) and Inoue et al. (2017).

{OT, WHEMIZEHL & O (553 XD).
BHE7 - IS & 5 W IE R AN & AR A 2 L,
WHHRE T ONEHGSE 1380 BN Z ERL A, &
D IORSES AL S S D (H3XE).
B8 : WEH DAL Wiy, 2D EME L IE
Th, d20EZomGIcthoEHrASR, vV F
vy k- BiRS 2 VW EIBIEOWIIEEL RS & D
(B 3XF).

A, AR ZIE» 5 BABIES W, BAS
Ve ROEE A, ROERILAHOIXENZ 3T, &
B R AE D 25 AR B OB TR OHEREICE L 90 5.

5.1 BEABILTGH

FBABACTT TR, RAR LTS AMLE 5 iy
S TR 2 IS PYER L 22 PEMI YA 5. P75
TREIKREH L, LUKRESRBOILTT TR

WL 0, KR 500 mO V- & 8§ B2 (XA U5 4
). R 69 I ZHHFREED 5 B — LM ALE 5 W T,
JBAESACTT I DK 500 mARE O - 4H 1 & FEM %8 % (55
4X). FHETE, ALEH2ARD 5N B2, G5m
2B R 20 mAERE D FEfH 4 2 R T HERUE R0 5 h b
(F4XA). ZOHREREONEBEE IEMARKETH 5
25, EENSRER SRR A R . BRI B 72 B
B OBEMES > Tl IS AR 5 h B h, #5
PN REM 7 R OSSR 8 2358 5 % (B 4XIB). H5iz, g
7235388 5 N5 T, WEEHIZ I E 2 A mis
Z, IRESEmBEEOY Y Py —-TLE L 5h b HEM
KSR o5, ZOMEIIEAEILHRG ClERsh
ZEbHE (M, 2014) & RIRICEREHRIZE > TER S A
EDEELZENS. ZOHERMENFED & 5 etk
T, W R OIREES TCORMRENKREL, F
ERERETEL T WD, NEHEEIIAH TS 5.

— 202 —



FHED)

P (

37
5]

JE Rk

i

$5< I 7 G SRR D

-

GS22 fifi#fg T SBP #5451

‘SHGIN YN 9s1ou 9oudIajIojul a1e ojgoxd Jgs ayp Suunp

wopoq 0} doj woiy Suraowr S[euSIS JuePILIdIUL oY [, *7 2In31] ur umoys st ajgoxd Jgs ayp Jo uoneoo| ayJ, ‘sajgoid dn-oso[o pue g9 aurg jo ajgoid 4gs + 81
ZR2LY ) (RAQOISTANRIEE)

T > 2T @ @ 2 ich URdES e X Tl TR OIS IO L (T 7 BRI SO 69 b v &

XGe="3'A
w 009
w 002 ‘ |
" | . _ ‘ 00}
| ol { | ,
i g ,,_ ,‘ : ”, - :.m.ﬁ,.. B e ; 1w 00s
) sa10e Ll e AR RIS PPN |
1oey y = f%&)ﬂﬁ
ey X v saloey i
urool Z soloe4 ..xIV,
Ny
9 Z soloey”  MO00Y
v
x9z="3'A
9 aul i
chaall w00t T W 009
Wy 0} qgE . s
F f.&ﬁ.%ﬂyrll ,
| ao—_p S31084 <4
'y sooey 7 saoe i
L &P Iwu_l ¢ S8lded; :
¢ saloe -
w 00z
gy Ww_own_ 3 ; 5 =]
£ 8’y ¥ EEE wo

>«

eaJe 21y hAynAy . eaJe Juou} dlued|oA
3s3 MNM

— 203 —



WE MRS 20244 B 75% H5/6 %5

s, HERREOAMEGRS, DX Wik & & ORGE IR
o, 72720, FAXBT/HR U 7= F-3H i o HE Rt g
D—EE AR IR 2 /R $ 728, HHERPE SRR T
DREEE) & 5| 28 2§ W& 275§ 5 FTREME A /RIR X
hs.

5.2 BABREARUEHH

BABW MO T gy MRTIE, BRI R
BE DDA T B BRI 600 m ~ 750 mAEE D
Mzny. BABREAMNMOKLT a2 s 5 HERILD
HorTid, AREE600 miTtE O EHE SRS 6h 5. Fikk
MD—EE LT - BAMWHA 3L, KE150 m2»
5 250 mFERE T/INEAS 25 U™ % 15 > 7= I 2388 43 19 12 32
Hohd (FE2RAKVESK).

BT R OBRARRE A RO KILT v v s 5
FRERDIN - Rl R AN S kIS F AL 5 P T
BFEICEH2 R 5N 5 5, ORI EH3 KOS
DRDENDB (FSKLVFE6X). JBAR G5 Tl
FEVG BRI A 5 FHHE IR SRR 6 B (555X
ARUHE6XIA).

B AT O KGE600 miitk O - T, kg
225588 54, HERERE O NEBREXE 23 F 1K D& 8 A3 8 <
AERA LTSV CESI RO 6X) . o IZREHH 3
DR EN DA, HERTRENER D O R IR 25 A -
72 (FSHBROFE6XB). MA T, Mr-BRAWEHTIX
EBAMICEMEI PR 5N 0D, FIZKHHE28#D
53 (FeXC).

BABW S RO AMZET 5 ) =7 X ¥ MliEiE
WIS 7 & IE S B FEIHROFEBIZ LR THREL T
BVEEICH 5 (BSRKRVEX). BAE® DKL
7 v v ME-EERINE O 2 REALER O ) = 7 4
VEDBRHEN, V=T AV Mo TR O B
RO EN S (FE2XB). WSS GE6XB) TIX, V=7
AV N ERAICHHIR A ARSI S o7z V=T
A Vb PRI HE RS AN IR T & 53D C R X IS
L7-BREE 2R T 2 e oG TH 5 Z L AVRIE X
h, DOHERERE &2 & 8 % 0k T RHEE o R HH
IZIRFET B AREME D RIB &0 B (BB 6IXIB). &7z, FEM
LCRRY 6 M MM AR S E T T, Wi IR 5
Nhh 72 (E6KC).

5.3 =EIHE

FE - NER R ERNET S HIENE F 0 OJEER}
T B OME AR O AR RIR R 258 % 2313, 20214121
9 HIZH4: L 72M6.1 DHIGE % & L B 7 Hh 2 O IR O
AW TH 2 EE7X) . FEHROIEWHHIZ & K
X550 mO T A28 6h, EIZEH22 R0 6h
375, flm@hoFHEE L EICEHI AR 5D (5
TRA). 7z, FEOILMR I & 7R AR O B KERN

540 mOEHE A RD 5 b, Z O T I FEH
2HRED 6N BN, HAMICEHI LR OB (FETX
B). MHROILHENCIER-RVEEMD Y =7 X ¥ b AR
TELMEHT S & 55, SBPWiA & BHIR & Wik, ZIEAE
&, RUBARE L ERMERTE L -7z AkiIck
BRI B O & RIA T 5 7= 91213, BIESEE O
& U R e IR T BRI e O IR A R S 5
Ndhb.

6 £&O

AL CHNE L 22GS22 i TiE, o 7 5
B ORAR - Ok RESERXNS THEBIIA 0,
W5 7 kil T vy Mg - BREREE & OWIRIR
IR A HVEE A IS L 2. SO T - 72k
7 v v MR FHBTAFE L, BRI s
KUNZHEEE S OHERNEZ DR =7 XV & ERD
B, Z OHUIR OIS TR O RS I8 53 10 1 B g
DR SENDBH, BERFIROEEHIEL R TH > 7.
BABRE R TIE, kil7a v ke FERIlo 5 TdH
BT - R A O O 5B IS KB U - e
JEAFRYD Tz TOHSROME MG L L CE, MK
FTEW L - HSRHE LR b h, WS TH 5 nTRENE
AR X NI e, BRHEMERLTCHIEEILA
% W % SBPIWT I 7 5 13, Wik Ui O 48 &1k
oo,

BE ATAEET O H 20, SHEARE kL R
MEAICD ET5RMBOER, ML TEWZHIE
WERFZOWH AR L, ROBIHB 2 L TIHW - H
SFERFOPE R ORFAFEDOER, FRRERED
BEIRE DBERRICII KA BMERIC D L2 74, &
FEh o BARMOWETIZH 720, AiEGI AV P AIHE
FL7 SCULTESHEILBL LiF£7.

X

Arai, R., Kodaira, S., Takahashi, T., Miura, S. and Kaneda,
Y. (2018) Seismic evidence for arc segmentation, active
magmatic intrusions and syn-rift fault system in the
northern Ryukyu volcanic arc. Earth, Planets and Space,
70, 1-15.

THEIER-A% 36 (2007) HERINO KILWEE). HE = 2 —
A, no. 634, 6-9.

TEUSR - IR (2007) Fok REBE LA, kil
WEM, no. 14, FERIPWEGRERG €Y 4 —, 1-11.

APEARE— - HIEEHE - EARER - A SO A0S -
ANEPIR AL - AHIES - BIHEA - TEEA - ok
B - HFPSERE (1977) BiER 555 Al 2 LA S i JE bt
. WEAEHE, no. 7, HEIHAT.

Wl BF - e - LA IS (1990) w550 i RE ¥ IR

— 204 —



WNW

ESE
-Yaku ISpur

Ryukyu Arc area

Volcanic front area

GS22 fijtiiF T D SBP RIS < b 7 7 5| S WROME T SBHE (= EE )

46X

3 km

i

Line 61

10k

V.E.

il

!

A
L

100.m

iz

50 m

iz

23113708168

aCles

2311212128

J05-29712:15:28!

c

J5-23712:15:08)

F

5237 12:22/26;

5-74712:25 48,

5231 12:29108!

23712132128

23T12:35:48,

-23712:40:49:

23T12:44:30

600 m

700 m

Facies 8

es 2

~
>

B 23T 15132118

3

J5-29T15:36:55;

Facies 3

V.E.=46x 800m

=48x

V.E.

32x

5 23T 15:50:30)

acies 8 Fac

)5-23715:53:50

j5-23T 15257 10)

acies

[05-297 1620030

2

8231 16703 150:

E

15-23T16:07,

525 0;

~
O L

52371613

523716117

23T 16730

|05 297 1672350

ACI1€

E23T 18127 10!

-
C

5231 16:30:30)

F

5237 16:33 50,

5237 1623710

8281 16740730

““. REERRERY —F

[05-237 16:43:50;

N

52371647110

5247 16:50:30)

15-23T16:53,50
.

5237 17:00:36]

5 23T 17:05758!

B 23T 17:12138]

V.E.

Facies 8

E23TI7:1918]

n

i5-23717:2556!
5237 17°32:36,
52T 756716

1€S; £

>

acies-8-

Fac

B-23TH 74558,
5237 17:52:36;
i5-257 1755 :16]
5297 18:05:56

23T 18:1238]
5237 18119716

-23718:25:56:

Pg,
£
o

100 m

200 m

300 m

400 m
500 m

600 m

— 205 —

3 km

700 m
i

800 m

AbNB

4. SBPWrmHH

7N

52 X1

A MRROALE I,

HiHR 61 DSBPWAIX & & ) 7 O ik Wi ],
FIIMBESED T/ 4 X Th 5.

i

5%

ET7 BTN < Wikt 22,

Fig. 5 SBP profile of Line 61 and close-up profiles. The location of the SBP profile is shown in Figure 2. The intermittent

E]

signals moving from top to bottom during the SBP profile are interference noise with MBES.



"SHIN UM 3SI0U 90ua1dJI)ul 21 d[yoxd Jgs o) Surmp wopoq 0y doy

woyy Suraow s[euss juspruIul oy, "z S ur umoys st ajgoid JgS 9y) Jo uoneoso] ay L, -o[goid dn-asoo pue g¢ aurg jo o[goid 4gs 9 Sy
CRLX ) FL- 0 3 SHENRN B L CHA >

WL 9w QU g ichBRdES e Tl TRIE T O BT O L (T 3 K IIHdES QO 8S Ik [ 9 8

— 206 —

HERT7EHGS 2024 4 SR 75°% GH5/6

B

X0L="T'A
XZ/="3'N\ w00z
e woos wy g
wy ¢ v if,;
. _omu_;fi{tzw
‘... 1 J : W NS i bl ru\«:\k
g ..N.. : i J 910k 4 1 \l?.;\[r B
~N \ _ w 009
el 3 so1oe4
./ "¢ saloed ,
/\
w 00S
q Vv
T T ghwoo
— Lpoam _
i i w009
519€ ] [
N VO S CENN T N |
ed w 00s
w 00p
w 00
1w 002
>«
eaJe a4y hAnA . BaJe juouj Jlues|o
383 VY NAYNAY juouj ol IOA MNM



HED)

BE (

Bt

7

WSRO WFIET

i

HSL A TR

GS22 fifi#fg T SBP #5451

"'SHIIN Ui 9s1ou douaIafIoiul a1e d(goid Jgs a2y Sunmp woyoq 03 doy woiy
Suraow S[euSIs JUIPIWIAUI oY ], "7 2InJ1,] ur umoys si d[goid Jgs ayi Jo uoneso| ayJ, -o[goid dn-asofo pue ¢z aurg jo 9yoid Jgs L ‘S14

"QRALY Y L0 3 SHANE & B 7 LYY S W
U 9wy T guge i BURdES T "RIETORIEY HEMEY oL (T8 3 KEHIaSO Tt KL%

Xep="3'A XEp="3' ,
, w 009
w6 w 009
w 0g
wy ¢ {
wy € _
saloe j
¢ saloed | 4 it w 005
7 saloe |
q w 005 &
. v N
Xzz="3'A N , _
gz aury W 0004
_ W0l wook | |
B W 006
: FWw 008
! W 002
s R e s e ) FiEmml B i l,_‘ .
e : 1w 009
| | T e i W
R e |
| 3 4 W 008
/L v, m
ey (e Imu_ o BN A i
i A w00y
| saioe | ooe
w00z
S e mzu“zumqu%_wmz««mw mzuzwuwwzom“_zz zzzzu“su.myumyumsms&cc_‘
S 5 2§ B P o Bifiiiilonndks ;”;w;wmmmmm:owmtmgmhuwmmwmmwmmmmmwm
R EEEEILIII I _:mv_m._.v,ostoz 0
eale 21y nAynAy > Bale JUOl) DIUBI|OA MNM

3s3



WE MRS 20244 B 75% H5/6 %5

BLEED S A7-bEE ~ 5 7 OHERIER. MM
W&, 96, 37-49.
WIE B (2014) T S AR R R HER X & OB E.

PEHE K], no. 84 (CD), FERMIMVEFETRA LY &4 —.

HERE - B SRARAE (2017) GHI16MiHEIC ¥
V% BTSN O SBPEL IR,  HORH L (F)
[ 0 320 St D Wi P B 2 IR B9 2 K 28 4 8 e
ZEBEER S S A —, R AR S
¥ 4 =, no.72, 34-46.

DHREIAE - YK - 56 JE-8aR S/l 3% (2012)
H AT LG8 S (G400 . et BB i e
T, 48, 41-73.

Ishibashi, J. I., Ikegami, F., Tsuji, T. and Urabe, T. (2015)
Hydrothermal activity in the Okinawa Trough backarc
basin:Geological background and hydrothermal
mineralization. In: J. Ishibashi, K. Okino and M.
Sunamura (eds.) Subseafloor biosphere linked
to hydrothermal systems, Springer, 337-359.
doi:10.1007/978-4-431-54865-2_27

AHFFEHE - AAA Tl - kR - PSR - B
THAEE (1993) b A 7 kD KEHA - il b 7
TIEHEDT 7 L =2 X, LAWY VR T A
WEH, no.9, 283-307.

& N E - R — - ML - RIS - B
(2022) GB21-1 X U'GK20MiiiE ( + A Z il 5 ] 32 Ui

) 12 F 1 2RI BT, 73,

197-209.

MR - R — - AT (2023) GB21-2, 3 b
7 B SRR F5 1 2 U LI O BEEE.  HH
A AR, 74, 193-202.

NPT (1965) BRERSIIS (R P94 IS) ORBEX 7y, HWE
SPHERS, 71, 437-457.

FAAR W - ARFFBOE - MR BE - - FFARSEE (1996) Fikk
MDA THF Yy TEEISTr7vF vy TICBY
B IHEIIIERE. 1R, 105, 286-296.

Minami, H. and Ohara, Y. (2016) Detailed morphology and
bubble plumes of Daiichi-Amami Knoll in the central
Ryukyu Arc. Marine Geology, 373, 55-63.

Minami, H., Ohara, Y. and Tendo, H. (2021) Volcanic and

tectonic features of Shirahama Bank in the northern

Ryukyu Arc: Implications for cross-arc volcanism
controlled by arc-parallel extension. Marine Geology,
106623.

RSB - SR TEH (2022) GK20MT i T O 4y R HE
FTRELTOT 747 —FEISHEDS A T4
B JE DI D VIS T VR, B R AL A,
73, 235-248.

SESCEE - IR BT - S T R A - SR (2023)
GS21 il COERREY 7R b AT a7 7 47—
PRAICHED < b A 7 5 S SR U ek oD U JES T VR A
. WEMAANERS, 74, 231-243.

thiy & - PREIER - DR - A R - SRR
KHESHE (2008) 20 J3 53 0 1 B XN v 2 I Fe OF
Eil PERITHWEFHERA L Y 4 —, 1 sheet.

Nishizawa, A., Kaneda, K., Oikawa, M., Horiuchi, D., Fujioka,
Y. and Okada, C. (2019) Seismic structure of rifting
in the Okinawa Trough, an active backarc basin of the
Ryukyu (Nansei-Shoto) Island Arc-Trench system.
Earth, Planets and Space, 71, 1 — 26.

R FH T - S HHGEROKES - KJIDG5A - Si K - R R W A
D - TEEE AT (2021) W b ORZTY &% R VYRS S W T
2 L C & 7o MR 20 Shsd WG AL, U RIS AT
ZEWE, 59, 64-81.

g B - NEIRIERE - RARSE] - TPRIER - BIEER
(2007) 20 Ji55 D1 WEIXIEFRAK ). FEARAT0E
LA v 4 —, 1 sheet.

VEREISE - RIEER (1979) BAS R EHBIROWE. b
BB (5 50 1B XIE), B EEA T,
47p.

Seno, T., Stein, S. and Gripp, A.E. (1993) A model for the
motion of the Philippine Sea plate consistent with
NUVEL-1 and geological data. Journal of Geophysical
Research, 98, 17941-17948.

PR TS e R A ISR - Mirabueno, Maira Hanna T. -
AR R - FOTHIE - &8 W - BJFREE - Ll
i B RERK - AR — (2010) 7 FHIEIC I
% rp TR T O IR PRI LR Y. R RS, 119,
46-68.

(%2 fF:20244E1H19H 5 52 B : 2024412 H18H )

— 208 —



