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Abstract: As part of geological survey cruise GB21-1 around the southern area off the Tokara Islands, we
conducted surface sediment sampling at 61 sites and sediment core sampling at 2 sites. Muddy sediments
subjected to strong biological disturbance were found at depths of 800 m or more. Core sample analysis
revealed that this biological disturbance extended to at least 2 m below the seafloor. The distribution
of sandy sediments, gravel and outcrops were not necessarily limited by water depth. Rather, sediment
distribution appeared to be influenced by the existence of submarine volcanoes, which can act as sources
of sediment under the seafloor, in addition to sediment from islands in the region. Bedforms such as
ripples, local concentrations of biological remains, and the distribution of outcrops and gravel deposits,
which were frequently observed around Takarajima Island, suggest that the meandering Kuroshio Current
has a marked effect on sediments in the area. To the southwest of Suwanosejima Island, muddy deposits
were found below a rippled volcanic ash sand layer. Based on assessments of sediment particle size and
composition, it is possible that these muddy sediments were deposited by geological event(s), such as
slope failure from Suwanosejima Island.

Keywords: Tokara Islands, East China Sea, Northwest Pacific, Sedimentology, Event deposit, Bryozoa,

Planktonic foraminifera, Coral
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Fig. 1 (A)Location of the Tokara Islands. (B)Sampling points of K-grab and gravity corer on GB21-1 cruise. The analysis of
planktonic foraminifera is conducted on red circled points. Sea-bottom topography is based on Kishimoto (2000).
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Table 2 Orientation, inclination and orientation data at 2m above the seafloor (2m asb) at the time of landing of
K-grab. Seafloor characteristics at each point recognized by the seafloor photograph are also shown.

Direction X-tilt Y-tilt Direction flow direction
Station (bottom) (bottom) (bottom) (2m asb) characteristics of seafloor based on ripple
(degree) (degree) (degree) (degree) (degree)
g22 116.3 6 3.65 117.5 rippled bed 149.5
g23 244.2 8.33 -3.47 238.1 outcrop
g24 30.8 -1.19 0.69 29.4 flat bed (sediment)
g37 334.2 -1.43 2.64 347.4 flat bed (sediment)
g38 107 -1.77 5.43 104.4 flat bed with gravels
g39 201.1 1.93 3.08 201.6 rippled bed 336.6
g40 80.8 0.36 2.29 75.6 rippled bed 81.6
gal 262.8 -1.72 0.46 259.3 rippled bed 50.3
g2 333.6 -10.32 2.57 333.8 outcrop with gravels
g43 170.7 4.88 -8.51 161.5 rippled bed 1415
gh7 305.8 -32.32 -0.86 293.3 outcrop
g58 3.9 0.19 313 8.4 flat bed?
g59 233.7 0.32 1.9 254.5 flat bed?
g60 33.9 0.42 4.6 38.2 flat bed (sediment) with rich burrows
g6l 106.2 -4.43 -2.54 103.0 outcrop
g62-2 62.2 -12.75 5.52 61.1 no photo
g63 279.7 -0.24 4.14 274.3 outcrop covered by gravels
g64 241.5 -8.23 6.49 264.2 gravels
g65 16.3 5.95 2.14 284 outcrop
g66 141.8 -0.45 0.72 150.6 flat bed (sediment)
g67-2 169.2 0.52 2.54 166.4 flat bed (sediment)
g82 256.1 0.66 1.48 263.6 flat bed (sediment) with rich burrows
g83-2 168.8 -2.36 1.29 166.6 outcrop
284 246.2 0.47 4.23 244.0 flat bed (sediment) with burrows
g85 265.4 -0.18 2.84 263.1 flat bed?
286 114.1 -1.69 -0.76 125.3 flat bed (sediment) with burrows
g87-3 241.8 2.26 3.9 246.6 no photo
288 3447 1.09 3.64 346.3 flat bed (sediment)
g89 40.5 2.36 3.36 57.2 outcrop with rich organism
290 230.5 -7.63 3.54 225.6 outcrop(?) with sand and gravels
g91 161.7 1.42 1.8 163.6 flat bed (sediment)
92 166.2 0.1 2.24 169.2 flat bed (sediment)
g107 25.1 0.48 0.84 26.1 flat bed with burrows
g108 135 -0.72 0.33 140.3 flat bed?
g109 37.3 2.44 243 40.9 flat bed (sediment)
gl10 232.3 0.2 11.06 2271.7 flat bed?
gll1 24.9 -0.08 -0.01 34.5 flat bed with burrows
gli2 298.5 -0.38 2.85 302.0 flat bed with gravels
gl13 285.9 0.96 1.28 287.5 flat bed (sediment)
glld 66.3 1.41 3.12 61.8 gravels
gl15 60.8 1.92 -3.17 87.4 no photo
gl17 359 -2.02 4.62 356.5 no photo
g134 66 0.86 1.87 72.0 flat bed with burrows
g136 255.4 0.56 -6.03 252.9 outcrop
gl137 89.5 -6.35 0.15 91.4 gravels
g138 139.9 0.94 1.2 155.8 gravels (outcrop?)
g139 300.1 0.12 -1.52 312.2 flat bed (sediment)
gl40 245.8 1.49 2.55 250.9 flat bed with rich organism
gldl 40.5 -0.23 4.6 28.9 flat bed with gravels
g142 2775 0.58 8.5 271.2 rippled bed 47.2
g143 237.1 -0.65 0.87 268.6 flat bed with gravels
g160 212.2 0.21 4.79 207.3 flat bed (sediment)
g162 38.6 0.71 1.11 42.8 flat bed (sediment)
gled 317.8 53.61 -11.05 315.6 outcrop
gles 246.4 1.35 1.35 267.3 outcrop with rich organism
g188 11.3 -0.45 2.43 341.2 flat bed with burrows
g190 775 0.94 6.54 98.6 flat bed with burrows
g197 0.9 3.28 -2.93 31 rippled bed 168.1
g222 340.2 1.5 0.45 325.3 flat bed (sediment)
g223 190.3 -0.35 2.02 184.9 flat bed (sediment)
g224 151.5 1.95 2.61 148.1 rippled bed 137.1
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Fig.2 The distribution of major sediment types in the survey area of GB21-1 cruise. Major sediment types are

classified mainly based on the visual core description of sub-core samples and observation of seafloor photos.
Red arrows and their directions indicate positions and directions of rippled beds. The orange and black dashed

lines indicate the areas where pumice and dark-colored rock fragment deposits are found, respectively.
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Seafloor photos, grab surfaces, and residues (>5mm) taken on the sites of outcrop and gravels. Arrows on seafloor photos indicate
true north (TN) and magnetic north (MN). (A)(B) Seafloor photos and grab surfaces of site g65 and g83, classified as the outcrop.
(C) A seafloor photo and residues (>5 mm) of site g64, classified as gravels. (D) Grab surface and residues (>5mm) taken on the site
g117. The major component of site g117 is crushed pumice gravels with their color turning to bright brown.

— 284 —



GB21-1 M= 35 % RIFHRTEFERR (ERIZA)

HaX WEHRY, JEEHERM LRE SN HEDOWIREHE, 77 7 RMEEL T SmmA v ¥ 2 THRFRORETH. K5

Fig. 4
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Seafloor photos, grab surfaces, and residues (>5 mm) taken on the sites of sand and mud. Arrows on seafloor photos indicate true
north (TN) and magnetic north (MN). (A)—(D) photos taken on sites g43, g113, gl41 and g142, classified in their major sediment
types as sand. Residues indicate that their major components are pumice, dark-colored rock fragments, the mixture of these two,
and bioclasts. (E) photos taken on the site g82, classified in the major sediment types as mud. Burrows and benthos are found in the
seafloor photo. Sponge spines are collected as residues (>5 mm).
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F - AIRBIE T B REAV Sy F LITHR{L L T B8k
FE<BE SN, CTHE, KXBMEIZ B W THEE,N TR
TEHEIRT VBRI N (B4XE). AXT7A54 F&H
Wzg TERERICENE, IRBEHEY KT 50133
ICHE G, Kidgid, Kby sz, AmflEE E Ok
MR TH o7, SmmA v ¥ 2 TEIIHITZREIZED
Hipdi TR RIS N HERII RIS LT T TH % 4,
I8 AE D UGG P EOBER MR $E A % < Db
TR X N, —HOMS TIRASEORRL B % L & @it
Ehiz (34 XE).
AFEIZBOT, HRER A 23U THRILL 72 R
FRBHRIEY 4 bcoSITRE T v iR, RS, FEICH
FNAWEINEL, IT7RE27mD 75T 4 I 7R
R 7EcmD 7Y 2 7B AL 2= (555 K).
ZOaTREHZFICHTE L P A SRR X N, BEE 95
~ 102 cm, 189 ~ 224 el I3 MRS 2L |+ e
PBEPAET 5. F i FEO%E 224 ~ 227 emid KILIKE
OBHIRBETH 5. FhllrHz g a7 2IChz b M
MRSy F 225 &8, CTHRBISRICEhE, a7
i E3RA 6 TRZ 185 ek TIXAEIEA R E T BT A8
Eh, Zh& D T TIREROFZ T, FEE106.5
~ 106.8 cm X UEREE 108.9 ~ 110.6 cmlZ )L | ~Hoki i
A ZOKILKE AT 5.
FEREORHERYE 4 bellidnifl b 7 7 AL L,
a7 K389 emD s I T 4 I TR T T 7 E35 cm®
7Y a7 ERELL 72, 203 7 REHZIEIE A TAIL
IRV LB A G VL MR LT h
THD, 380~ 389 cmiZiFKILKE DRMIRE > L b
AR ENSE. MK E L b O A 10 emiZid B
FHRALDIEIE AL TE 5. 3 7 L2 5 %E 190
emE CTIEEENIRETIMHRTFAR LN S (E6X). Z
& TR TIHAEROFEEIZT <, CTHI{H & UHXHR
1R TIEARAIR A RIS N B S N b, £ %K 160.0
cm, 1955 cm, 310.8 clZIXKILKE DEERFED 51
5. ZOMARTRAETE AL > 2ARMAE D & &%
& (XHRERE MG, CTH{E L TIdAL RA %) Zvikg
PEA &Iz

Pl RIS 7z 20 M s D fth, FEH &2 WESTE Va4
Fgl97 (T BRE & Uik 82058 T,
JE DOWEHERE O AR & 5 cmFLE DRI & I8
BOHRMMAR SN Z OO 438iTHh
FERE

3.5 AT LYHHESTHER

H 4 39 (PRE, AKE657m) T, 18J@5FED
FAVEEBN L. ZLPEE - BREL TIRGEOEN
RETH S8, FL L ETORTIZHEL S DRE
Bainsz. ar sy ataos it o 2 EEIE, 2.9
%THotz F7z, WRKOBIETIEY 1 bgldao O
WE, KZE222m) &4 4 bgles (55, K173 m) iz
TALVERPEEIZEEA T 2300, oL kE
BB ST2728, T LY HRBOSEL 433 FlE
LTy,

3.6 FEMHFLRSMTER

A G AW D 8FRE (B 71Xla) 20 & pE MY U 72 VR M
AARF1B3E29MTH 5. 10 %L EOHE % /8§ Fd
1% Globigerinita glutinata (Egger), Globigerinoides ruber
(d’Orbigny), Neogloboquadrina dutertrei (d’Orbigny),
Pulleniatina obliquiloculata (Parker and Jones), Globigerina
bulloides d’Orbigny, Trilobatus sacculifer (Brady) @ 68T
H5EETRo~g). FINEOFICMA, Globigerina

falconensis Blow, Turborotalita quinqueloba (Natland),

Globigerinoides tenellus Parker & Globoconella inflata
(d’Orbigny) A i K4 ~ 9 %D HHE TREH L 2. KFE
HE 2RO %58 & UG glutinata, G. ruber, G.
bulloides & N. dutertrei® ATENZET 64, FREEA fLHR M
PEMIS 2§ RTOMRBTHED 68 %% ¥ 5.

3.7 A Y IEAMAER

FRIEZAT 5 7261 OKEE173-1169 m) D 5 5 1731
MTA Sy THEIRESI N GESX). ARFEIKIC
Bi+3, 4 ¥ TH(Cnidaria: Anthozoa: Hexacorallia :
Scleractinia) O FRIETRIE 13473 ~ 868 mTdH - 7=. R4k
ENTeA v TR ERET L Z28R, B3R17E 175
NEE SN (E3R). FEINLA VL TEETH
HREHTH > 7. KRNSO TEHRE S 72 A4
YV ITOREAIR G KE Do I 4 b 38 (K
489 m) TH D, 10| I0MEARE SN I
A% Y TOMEREBRARTD > 720FH3 4 Fg24 (K
HAT3 m) TH D, 29 KR sz, ¥4 bg24 (K
Wale m) IH BT OKETH 55, HEMEA ¥
# > I (Meruliniidae gen. et sp. indet) %% 1 FEAEREE X h
7z. %7z, & Fu¥ v TfHFamily Stylasteridae (Cnidaria :
Hydrozoa : Anthoathecata : Filifera) 13 4 4 b g24, g38,
239, g42, R HRE X, FZY A 38 TIREL R
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Fig. 5 Cross-sectional photograph, CT image, column chart, water content (wt%), dry bulk density (g/cm’) and L*-
a*-b* values obtained by colorimeter CM-600d of the gravity core sample c05.

Db Fudy ITEIERI N FEIhZe Fayy
T, ZDIEEAENBREmMAREEIEEGL T
2, B8IlBVWTIHRAEDODRWERSRESI N 7,
gll4, g140, gl651C#5\) 2R E TIIMWMMEMIIR T
D, e FudyIREICEE L TOhERT2, 510
4 bell4TIRWEREmIZE Fayry afHeEbh b8
BHAKREICEBL TCOBIMTARO N, AR v T
FHIX b 2 9 ¥ TF} Family Isididae (Cnidaria: Anthozoa :
Octocorallia : Alcyonacea) & & % 6 15 HElD—E2 4 4
hg24, g42, R LREEINA /2, HA ba23,
224, 63, 85, 89, ¢l07, gll4, gl64 D % i &K 5. K
2BV, ROy v IR SNz A4 b

Q2412 %) B IR E E T3 2 RICIH 5 BHR T RE &2 7”4 A
ey v TH 3 EHERD SNz Fh 5 ORBHRERED -
WIEERBED S A BN TH Y, ZOFHIBDY & E
R AEMOBEILD & O M IZIEFIE 0 12328.7 £4.0°
(mean+ SE;N=3) &, (ZFILILF-FERRATITH - 7=

4. R
AT, K757 THRHEL =L RHRIERI & 2 O

2R IMRERO W 5, AWHKO B A & Bl § 5
HHEEZOND, BRI & B OREIZD
WCHER U 728, IRGEHMES R VST CPRIN L 22 R B 7 )
T HREHERIIZ D\ T2 DR & Bad 3 5.
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Fig. 6 Cross-sectional photograph, CT image, column chart, water content (wt%), dry bulk density (g/cm’) and L*-a*-b* values obtained

by colorimeter CM-600d of the gravity core sample c11.
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Fig. 7 The distribution of six major planktic foraminifera around Takarajima Island. (a) Sampling points of K-grab. (b)—(g) Relative

abundance (%) of major planktic foraminifera.
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Fig. 8 Map of the survey area of GB21-1 cruise with localities where corals were collected (open circles) or identified (open

squares) on seafloor photos.

4.1 EEFMMOHATERA1 : BEE RV EERMT
AAEHRIZ BT, £-3KE & L CIREHERYIZ
AREE614 ~ 1169 m, AR EHEFREYIZKEET05 ~ 932 m,
HORI DR HERI IS K 416 ~ 868 m, MUK R HERIM X
K222 ~ 1071 m, BEEHERIMIIAKEES23 ~ 714 m, &
BHIZAKTR 173 ~ 1014 mDFP THfisl 7z, JeBHERY
EH A bells KEFE614 m) k< &2 THKZES00 mbA
FOKBEINET B, A bl RES, NERERUH
R, RS £ B e M S L C s
D, AT M & e 2 HERBREE A PR L T B
EEZILAD.
ZNThOEEER, KEMNEL BRIZON5MT S
I B IROAKEIZHELS B BMHEANZH 528, ThZhOIRE
DT B ORISR W ZBERESRS
s, Tabb, HKEIZROKEC L, HERES
L R0A, HNIEIAREEBDTHMT S ]DHAR

WBRORMTH B, 7277, F-5EEE LCHEHE
R 3R & M - R3S A RICEHE L T % b
T3 AL, ®E, NES, BEE, bR, AR
KO iR SR RIS HE L BRI A TR T 5
MRS £ D ORISR, D SRS OMEN L& E D,
VAR Y 1 R 2 &, U B vk L Lo R IS
FIHNCHAEL TS, 25 L=HRME o551 & BlE+
BZERD—DE LTHEALLNDDIE, WHEIZKEEMD
FILHL AT 20, HRAIZCDETIHENEZD
DIHETH 5. Zh 6 DHIBERK T % Didkl, HEE
KINRH 4 M 83 THIR S h /- & 5 A S BEHTH D,
REHROVEEB TR O N2 HNWE X Zh & Dlifk» 6
HE X 2 HRE, 72 & 2 1 3mEAkLD 5 OE ) %
FHELEMBFREE T2 EEL6ND. 7272153 ZEO
BHEGE» SWEL PS> BB ER T T8 D01% <,
BIEDO LD TH B EEES H 5.
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$3Fk GB2l-1AiE CHRESI N V9 Y THOY 2 b,

Table 3 List of coral species with sampling sites

ORDER
Family
Species Collection locality (St.)

SCLERACTINIA

Meruliniidae
gen. et sp. indet.
Fungiacyathidae

Fungiacyathus (Fungiacyathus ) paliferus (Alcock, 1902)
Fungiacyathus (Bathyactis ) turbinolioides Cairns, 1989

Fungiacyathus sp.

Micrabaciidae
Letepsammia formosissima (Moseley, 1876)
Stephanophyllia fungulus Alcock, 1902

Anthemiphylliidae
Anthemiphyllia dentata (Alcock, 1902)
Anthemiphyllia sp.

Oculinidae
Madrepora oculata Linnaeus, 1758
Madrepora sp.

Deltocyathidae
Deltocyathus vaughani Yabe & Eguchi, 1937
Deltocyathus heteroclitus Wells, 1984
Deltocyathus stella Cairns & Zibrowius, 1997
Deltocyathus cf. taiwanicus Hu, 1987
Deltocyathus sp.

Caryophylliidae
Caryophyllia (Caryophyllia ) sp.

Caryophyllia (Caryophyllia) ct. marmorea Cairns, 1984

Conotrochus ? sp.

Goniocorella dumosa (Alcock, 1902)
Turbinoliidae

Cyathotrochus pileus (Alcock, 1902)

Deltocyathoides orientalis (Duncan, 1876)

Idiotrochus kikutii (Yabe & Eguchi, 1941)
Gardineriidae

Gardineria ? sp.
Stenocyathidae

Stenocyathus vermiformis (Pourtalés, 1868)

Truncatoguynia irregularis Cairns, 1989
Flabellidae

gen. et sp. indet.

Flabellum (Flabellum ) pavoninum Lesson, 1831

Flabellum (Flabellum ) sp.
Flabellum (Ulocyathus) sp.
Flabellum sp.

Truncatoflabellum cf. vigintifarium Cairns, 1999

Truncatoflabellum dens (Alcock, 1902)
Truncatoflabellum sp.
Rhizotrochus sp.
Dendrophylliidae
Balanophyllia sp.

2224

224, g222

222, ¢40, g41, g197

glal

24, 290, gl41
238, g224

238
224

238, g64
g43

g24, 238

gl41, g222
238

g37, g40, g64
g,24, 239, g141

224, g42, g224
224

224

223

224
238
2,24, g38

g24

g64
238, 2222

38

238

290

290, g224
g24, 239
37

238

239, g40
g43

g224
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TTICHEE L TCEEIRTWAEEMZICINA T,
AT B THUG S AoEBR T — 212 L4k, BE
TFOMWEME T — 2 TIEIMA Eh Tk b 5 2K RED
WEKILG ERAEAETHZEIRB IR TS (ETIE
M, 2022). L7223 -C, SMHE7Z3EE L L TR
BRI X M= H Iz BT &, RREIRTEDOFHERIE (R
6~ A4 IL) k0 & FRNHPHTHE TSR E 2 5 A0 L
TWBHEEEMEA . 295 LR EEE D8Iz
Wi, 7R bMAT T 74 Tl kB EREEER
DAERRCMBEME 7 — 4 #BR T 2 IcHoh b v LT
Y — A FERO S FEELRE 2 L, S & R
DR HE L W ERIEA T — 2 &, BRIGAR T
IO LT IR AN EREL L <, T AR
WHERHRET — 4 #llAAbE S Z & T, HAEEREA
IZDOWTIHMIZRHTZ 2 L EZ 5N 5.

4.2 EEFMOFHERA?2 : BHICHIEEBR
WEHERM O TR L7280, HOEIR, 43500k
Wk, NEHERIC» T ToOmEE, HGH 22,
REBRBEHOFHEIZINTY v TR HERI N
IN6DY » TP XN B M DKL, 22753823
m, g3923657m, g4043702 m, g41 23705 m, g43 23861 m,
2142723583 m, gl97 43868 m, 222443416 m& - T3,
ZOKETIHHHOMBIZE 212K L, £l L~E&
Y v TLNDBERBIERIHREEFED. fE->TIhb5D
Yoy FnThy, Midicksy -7 v TLTIE
B, EWERICXOBREINIZALY M) v T EEZ
bNhd. VU y FADPBIE I NS HTIZKES00 ~ 800 m
IR L TR (B2M, H2K), ThEDKETIES
LY MYy TLEEL S 2 EDERRAFET 5 Z
EWRRBING. )y TIADBBIRINSZMNEETLD
AREENFRNHT T, F-2EE L U CREPHEHER
ML B EN. Thbb, Uy TILOBEHKE
D RN TIIERROWES S SICEE D, IXITK
AW UREBERAAEBRT 2BE A ->TnEEEL 5
N3, F72, VILFU— A FEHERIC X DEUS L 721
I T — % (B FIED, 2022) R OSBPIC & 5 &Sk
FEOREER (=3 - #K, 2022) 12X, KEHFERD
AL X A 18 km, FEAEA AT 11 kmoD
FHIZHZD, PWHE200 ~300 m, HREIG1 mBEEOH ~
FYx—TORENPRDENS GEIX). v Fox—
T O B AL B B R & FmH
T, KEFERILRO SR TIIHFERERE T Th
, RIS ERERSATAET 5 Z L ARET 5.
Wk A AL AL - R B VY IS L T % b A FBIE D —
HThBERERVAOWERIZENT, 275 LV HEEE
EYREOBEIRR A 7 & O S3HTRER & B 7 hucfk
I EEF OBV EARE L TS0, UTFIZHZEY
5.

37 A VHHD S EERE L 72g39 (KEE657 m) I8 %
N3I7 LVEAKDERHE2 %, TOKREIZHENT
BEWHHES A5, 2L1EG - BREL TRIFOHE
WIRRETH »72. ZOHSTRY Y I ar oV HE
[FlkE, EEEAZ@EREL THD, B0 0HE
LTWB 5 EMRIETENL 7=, 25 LR, 2hs
DLEYEEGA T F 7 X RIERICEIL L TnwzZ
EAERLTVWS, ZHIEARMAIZE O TRERIZY) v 7
ARBEREEINI=Z L L BENTH B, RFEMWBOER
TeH IR 300 mPIETH D, IravHIZZ0 &
I e ARETIIICA D EHE R H 5. — ), KEH100
~ 300 mT, JEEHAHFRB~HEEDO XS Ll nT
par sV X a7 WE, 20k R
BCikar avEPEENBRESEOS, RO
PR E U TOEBOFMAKE Y, OHERDRE 23K % W
MR ELR L V) s 22 BT h 5. [
PE - SEEEO Ty A VL, KFESETES L EENT
=9, HEREMICH I NS EAEFANE R B720TH 5.
K100 ~ 200 mE DIRTERIEZ DL < NFHEUEL D LI
BHMMERZINTWEZ A5, a7 sV HEOKR
HIZOERBOKFHRE S RKENZ L IHKT5EE256
h3.

F 7z, A LR ORE & FERE L 22RO TEE
1, WG AV A 5 & RO BT (Be,
197N IZ& > TR XN T3 2, BEEZHHEO T 5N
dutertreiX°P. obliquiloculata (Xu & Oda, 1999 7% &) NEE
WHDH A4 bgo0, g91, g2 TL LY 5. Z OfEMANI,
AR TR T AFER (R VS 385 ) 12 & TR D3¢
BRBLATVWBEZLEREL TS,

B THIIY A bg24 (K473 m) RO H A4 b g38(K
WA89 m)TEEL 7z, L LIZH A P24 DWKREHETIZ,
ZOWERMICEER E B RL RO 5h, Tl 2Bk
e A TR T AR D Y v T 3R FIZ[EEE LT
AT RO SNz Fh o 3FHADOBHRIEZED
i, IRERBEO AN TE D, 7 ORI xt
T A ERIIFITAALE MR AR L7z, ZDKS
BIVRY v I TIRBEENICH RO E 22 E B 2 &
TEEL WA, BEAREOWR T, R HBET 2RO IA
IR U T USROS 3 AR $ 5 Z & AWK
ENTWA (& 213, Grigg, 1972). ZDZ N5, W
4 bgalcts VT, + Y TORKREDKET»S, &
FEERBEICH 0, LI -FER A IS Hilkd 5
ISR (SR) 24 2 SN A S £ h LIt
LTW3EEZLNE., 1 245 E0LHIBGEZD
OJEHEBIFER F Tk, ABLZB0 Y Y Fy 2 —T Ol
R B HRBEZIN S BV A & F A E ORISR (S5
W) OIFAEDRIE S h, WIKGH TR S W Uy v
IS5/ ONZHRMNOFREEENTH S, 1 bg24
BV FY 2 — 7 OB L D & KENERLS, KD
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Fig. 9 (A)Index map. (B)Seafloor shaded topographic map acquired by a multibeam echo sounder during GB21-1 cruise and
GK20 cruise around Oshima-Shin Sone. On the northeastern slope of Oshima-Shin Sone, surrounded by the red dotted
line, Sand waves are prominent. Red open arrows indicate flow directions estimated by the form of sand waves. Red
arrows indicate the flow directions estimated from the form of rippled bed observed at site g43 and from the orientation
of coral observed at site g24.

— 293 —



WE MRS 20224 B T73% H5/6 %5

WA TV B eI N5, RS v Tickn
TIX, WHED02 m/secfEEDHNTH->TE, —HAk
CEofEE =TSV o L v EDHM AR ATRE T H
% (Patterson, 1984). Zh5DZ M5, ¥4 Mg24lld
i BV ERIE, MR AR AR W2 T
L, T390 bURTF MV AL EEZDFBIMGL
TWBEEZONS. FTO-OHERYNIETS %Y v T4
X, FEEOZDIZZomVERBRRMEN S L) L4
WHALTEHEERLTED, ZOBEBAY A P42
LTS aaeMrd 5.

REIN AV vy THOLEEPREKEL, »
DRIAED X Fady TESLKIRE & zg380K
489 m)id, BEMEE b MR EICH E I A &
T 3O BADAD OB ET 5. BEGHET
3, ZROEIRD SN, BEEAPRMEIZA 4 v T
DFlabellum sp. DB BRO 5N 5. ZOEKITERKIC
GEMERD, BRELEEZDFDRED NN, Tk
HEDEMIFBEL TOEnEHEHIX NS, - 5FEX
hize Fay Yy ORI REORWE DOMIIFHEL 72
72, HA MBS THREINL Fuody IHITaETHE
BMETHY, ERICIIBEIICENT2EPB S LED
BISER MR E 550, WBETHEN LY A Fg38iliwn
TIRBEREIZZBOB L -EIRDHoh, e oy v
THOBEZRMBEEDS>2EL 005, RERICE
WTEARY A P OIS 504 Fg39 T3, IR
DYy TG, B EILIZED D BRI HEE
ENB. A g3tV T MO L 5 % & 513,
MO8k < BEEIR & 2 B¥EERIS, & BRSO TRAA
U, Y VYITOREEXADT IV VR T MY 4R
REMIEEIND., 72, HEbIck T s 5dtmE O
KRR EMEET 5 %2613, H4 Fe38hbpliid, Hilais
IR L TW Ay JHOBER, 4 Feg38DHPEIC
b BT OMIERE £ 0 2 S HEICRE L 729 v Il
2, dblmZEORNIC X - TEW - EFELAh, 5D
ADOTHBH A4 PB3RICHERMLATRELEZEAZ SN 5.
WTIZE &, B S EERMT 5 7291213 7 DG
LB, EROEERY Y TOEENBETDH 5720, Z
DA FOJEBFIZIE B OV Y ITHRELLTHEED
EEZOLND.

Y4 bgll4TREERDOE Fa+ v IHRE I HE
L TOWARTFHPBREEL DR 5N/, ZOHA4 b
gll4 BN AIE T 2 F 5 & LR O FEE RO M6
B AHENERTH D, A be3sLIEERIC, ZOM
WEMEEZD Ed L IZBICERT L5 De Fay
v ABHBIERITEE L TS EEEA E .

Az BT, £ O A b TY Y TOMHEEHBE
RN D BFERPENER NN, J VIR LET
594 MIRENTHS. ZOZ i, ZoHRIAER
T %4 v THOBEHARE DGR 2 kDI ANC AR

KB OMIE N EE L RE AL TWDE I EERET
5.

M SHIBREATIE, By FilEIEEL T 2 EEo
RT3, AEREEG TR N 7 7 (R
HEVHD 2 d 5 2D, BABES TIRITL, AT
M (REvEREE M) IS8T 5. 2 oRBSICET
3 b SRS IR oRE & L s, iRk
F&Cik b I 55 &M 5672 5 B EA & Ofihus
HHT 5 Z &AW K 0 s T B (H AW
TR v A=, 2021 5 WEF, 2021). Vv TR
VEYz—-Th ol Eh A B hdtibfilr o
BN EES 2 HAERLTRD, 25 L7-BlH4s%k
EEANTH D, ) v TILOIRY b H#HEE & N BRI
RohziE5 213, ERWROFEMZKRIICIZEEO
RO ELZ1T OO, BEESRWR % & OWFIKbE
IZHR ST, RECIIERECE L T 2 L AR
B4 3.

F72, )y TP E NI, a7 A VER
LM EN7ZW D ERBH O A4 b e39, Kl
P VLS 2 S OEYNER: REHA I U &3 50k
YA E) BRI E N EERI ST OH 4 bgla2&hz
BHEADOY A be24d GEND. T LKW A HE
TR, R > TRE ORI E %
ORF (26 DHROEAE, KRN 4 X2 KEL
B P E IR E ) RSB U, o EPIZ R L
TWBHBEVE AR T 5. F72, dREhZMEALT O ¥ A
b 224 (K416 m) IFTENEUTORETH %5, HEE
A >4~ T (Meruliniidae gen. et sp. indet.) 23R8 & 7z,
BEMEY v TR AT 2 RS AR AT 7=
o, ARIIHEDE L EBBICOAER TS, FD20,
P A b 2241203, BEMA VY TEREH L EE
ATERIPROHERI & B LHERIL T3 Lt X N 5.
Pl &5 G CHE R 2 5, Bl % iR &
T 5OEREIL, HREECRESRZ T ThL, K
TR L TR IIENICRE R EE G2 W5 &H
Abhb.

A CEEE A HUS U - B T b 3 EEEY
1IZDWTC, 22Tz &5 e HERERGE S HER LR
FEMAOIEITIZBIE LT AL & 5 A& —HOMRA T &
% (E10MX). OFMIEERTILT» 5 7 75
WA W A K, LA X A o A X 12 R Rt
T5. @QZ0LE, HHEHAXICHKL ZBERSASO0 5
N T SIS EA ORI RO AKRETIE, RO RS
2 ES U TR g L, M EOARKI NS
HERTBRBE L e . BT OB, WA VREE H#iPH Ol 2 HL 5
L, VTN BEDRBNENY P71 — 20 BREN
% (g22, 39, g40, g4l, gl42). DEEFEFFHDREEE L
Wl ki Tid, BRME AR TRFICR O REE
&0, RS T E 2R RN B O A DB R AR
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F10IX FEEIUEEI I 5 EE, BRSO 0 &, Th o I2 X D KIBIMISHEE 2 N2 EROM S, BEGTHETY »
TR BN HRTTIE T OB & & ARATTR U 7.
The distribution of bottom sediment and sedimentary structures around the Takarajima Island. The strength of the bottom

current estimated from these properties are also shown. Red arrows and their directions indicate positions of rippled beds and
directions of bottom currents inferred from the form of the rippled beds.

Fig. 10

PE SR IR U 72 HERTRE 2 T3 5 (238, g39,
gll5, gl42). ® b & I 5| E ORI TIRHEA R A
B, IEITHHER O & & > CRESHBT 2 RE &
5 (923, g42, g64, g65, g89, gl17). @B TS % M
WU 72t%, KEKROKEIROE KL & & IZHEPMET$
3. OEBEHROFEMET L Ch 2% & 5 HH T,
Vy TARHBY R 2 =T HEEDNRyY F T 5 — LMK
I3 (g43 K OJEIMERMTE) . ®KEL & S IZ8§
Ll HITHmEMET U, MEE SR 2R L &
% (g66, g67, 291, g92). T L7=MWHBIZ k1) B Kk
LIPS — I OHERRHEZ (LI 2 X RE RO
Y& 7 KK & CHEEBINA FNE X T S (Hollister er
al., 1974). GOIZHYT 3 BAER LW LR AR ICK T 38

BowEix, T AKBIZETAENTIZ02 ~05 m/
secf2 /¥ & B, WEHIA 5 WEE F 50 mPEE OMEIRIZ B
W, BEloKBEATREIE2~47 9 F (1 ~2n/
sec) BE LB TR, FlA»osmillichnl 55
AWK TIiE1 2w b (0.5 m/sec) FEE T % (H AW
WHT =8ty a—, 2021 "RIT, 2021). 72, b7
7 B S RS C R O WO Z 5 - 2 B0
K 60 mLLVR DU T, Wi A HIFEIZH 2D 0.6 ~ 1
m/secFeE DFORERPZRE T TV B 0MUEH», 2013). +
71 7 HERE T RHIRED R < A > TR & S o Fif
BeBDPHEL, RAMICEWRRE LD HZ L, —
B CHERME TR L D EFREBME T T2 E%
EETHE, ERELOKEL Y7 AKBOKE LD

— 295 —



WE MRS 20224 B T73% H5/6 %5

e & R & B I RE O AR (0.2 ~ 0.5 m/sec) i3,
HENCRES A EREROFMH & U Th B REA N 2l
EEAD. 272U, WRIZ KD RT OB I
3728, ARt T OBAE IR & BRI AR i
WeaZ 3Ly, XD IEMERR AT S 20ICI3E

JEIZ 31 B IR O E B & 2 FET 5 LB B B,

A b @ EMOE T & B o @I S WEO L
DARMBIBOHERFGE IR E S BELTWE Z LWL »
Th5.

GB21-1 #AEIZ B T 2 FKRHISIZZ S W EBREE» 5
PR LT 525, Z OMsidiesT 4 2 Bl L
T, W AN EEICAE L T 5. SRR
UH & Sk, BN, 2 SRERAS 5 TR
HOMRTH 2 BALE, NZE, PZEFIERR, Uy
TLDTGKH» SR SN B FIAO T HANAIET S -
FUFEN EFR OIS bW URERPHERMEE 2 a1 5
Z LT, B TICRE S AR OHERBRIE & 2 D22
Mo a K DFHIICATE S L E L 61 5.

4.3 YA hgl97 TRONEBIEELROKRRE

K-27'7 712 K 3 ERIETH b MR, € DORifE
RLWRL IS BV TERERHZ /RS2, SETOZL
(%7 2 7HUSHIP : ;K20 cm#2) BB RIGHE (4
A =L+ LR AL, KRS e ORI T, B
R HERHZ (LR S e 5 7= BISHIIS, FRGEHZ M

BWTOY A Fgl97h oG 6N s 7 TERIERRHZI,

BT a7 RET AN — T B EE RPN TR & AR
LRRD SN2 LML, KRAEEET 5.
P4 bglo7iib W THigg SN 2BEEE, HURL 722
5 TE» 5L =% 7 a7 Rk (2 7 B 12.3cm) O
WHEH, CT%, ¥ 73 7REDZT v FEFIKIC
NT. YA bl OWEEE LTI ALY MYy TR
B hs, gly7OREBIZIE, KLH I 2AROCERE
R CREGOR~PR L, Zhib 3 eem ok
~HRI DT EMNIE X 45 cmliZh 7= D HERT 5. AW
GO TR, MHRE S L b THER X N5 HIKED
JeBEHEREM DR X 5 cmlZb 72D B0 65 (T THRE4S
~ 9.0 cm). HURIRDRE & MR D E & )L b ke O B R34
BHEO L) ZEARD 6N, ZoEEyr7a7
ABO BTy 7 a2 T EEC IR > TWB 280, H
MR AFEA 85 2 MR R 2 LIAA Z BRI 2 2 X
NEATWHEER TH S EBbh b, ZOMmHTRIEE >
L NBOTE3 e (3 7HE6.0 ~9.0cm) i, 4~ 5

mmFEJE O JEHIVE TR O R S h 20 biE S0 6N 5.

FDR Y S L BB X 512 FALIZIE, Wk Kkl
KB CHEIKEE @ & RS GO RHIDR R R 28 4 7 2 7 50k
OTW (T 7HKE123 cm) £T, #9933 cmMfii§ 5. Z
ORI 2 0.5 ~ 1 cfEED X r — L TRELED
WD HRGEER L T b

B4 b gl97 OILHIHLE S 2 a2 WS I E B FE 245
R 2SR L T AT AKILTH 5. & <IZ19574F
DIRIE G T8 2 iR B 23 iy T 1, 2020 4F-13 764 0] D 178
BB XN T3 (BREEXKARE, 2021). L7zhio>T
gl97 % 7 2 7 i 4.5 cem RO FE3.5 cemDWEIZ %
R&Ehakilys 2%, HEOHEIZ S K E T
IR LT 2 ETREME S E . W O RSN T & iR 2
WSIEEIE & & 2 72358, KILIKRE I BAE 3 2 FiDR i 2
VL N HERI ORI & LT, D2 DIRFGEAE X S
h5. NSO WS GBI OEHIHIC, S %4
W U2 S FlR I O TS & B R TRk HE
RS, HHREI R R 4 A CTHERE L 7= (RBIQ@IE X
WA X 0 Rk KR FE ORI E A G < h B B8R
BFCEWT, 4AXY MyICieEmE s G h, JeE
s HERH % TR L 72,

T4 bgl97id ) » TILDIFAEE Z DWIAN &, 4-2 i
TEICHE L - EEBREO K L ARk, wird 58
WA FER LT 2MOEBROMETICH 2R LE A
5Nb. L2oT, O THKHERE YRR 2 5
UTHERE T AHTRE L 5 5, HIRIME Y B SRR O IR IR
P &N 2 iR e HERTBREE W REMNCAAAE L 22 & 135 20
v, BLARBOTHENRS &SI, Az ALK
ORRE P HAG S W 2B P2l WA XY M2k
BRI CICBEMEAHERE L, BV HERDE S TG & hulilr
2 KINKSEOMRE Ik > T N2 E8bh 3 Z L TR
FEF OB & fuh, HEEH & LU CTRIF S Iz oA
BV Uy SRR % i RE O RYEHERIY O TR
B<, WiiRm0eh EORBWEEIZEAEEE AW
Ty ZOmEME XFT 5.

Sk, WHEHER), JeEHERYZ h ORI R
Sy - TCRAR, HEREER AR T2 T, 2
NZhOHEREMO FERIEE2 RN T 5 Z L8 TE T,
ZORHEAERAET A I ENTEBREELIONS. F /7,
& UARHEREI I o F B URBEHERE A3, Bl 2> & o #tifi
g W A EEREE T4 XY IR T H
% Z AR iU, RHSEA T D BEROHEREY 2
7 &S U CIREHEE O REIR 4 BRI TitiEd 5 Z &
T, WBEDA XY MEEIR, F ORI E ko 7 LR
HBROJEREEMIATE 2R D 5.

5. &

GB21-1 i T3 E XIER # HE LT 5
B 555 SRR D B I I\ T 61 Hii TOEEIRYE, 23
FUCORRRRHRIE 2 FME L 7. AW B CIeEHE
M Z DIE L A EHKRES00 m&k D OHET TERHL X
N7 WEHRMO L IZI3AESEELTEH D, ik
AELD SIHTIC K AUTWEER T2 mF TOHERYIL R A
WL %2 T\ B,

BB HEREY, BIHIELT L B IROAKED A B

— 296 —



GB21-1 #ii¥giZ k51 2 ZREIFRHERR ki)

Ocm

5cm

10cm

(E)

(top: rippled bed. )

Coarse to medium

sand interbedded

by medium to fine
sand.

very fine
sandy silt.

very fine sandy silt
with upward fining
(4-5mm thickness).

Well sorted very
fine sand.
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Fig. 11 (A) The sea bottom photograph acquired at site g197 southwest of the Suwanosejima Island, (B) cross-sectional
photograph of sub-core sample acquired from grab sample, (C) soft X-ray image, (D) sketch and (E) visual core

description.

b TRAEL, FREAEEELBETFEICMA T, B
A AR R Va R i e BRI e &, TRIBIERIC AT
FTHRHENEZDOMEICEAMLTHED, ZThoDk
T % TeAE % 1Ltk R0 KL T B A3 R D SIS T i
B EEZ NS, KR ARBE O AL
DEBAATHZEDHENTED, ThHICHLT
[T EI IS BRI B O HERDG 0 S AT T 5 & 1
bhs.

WY HERE I 1E, KIFES00 ~ 800 m DL THL Vb
Dy TR Y Py 2 —=THEDRy FTx—LBRE
N7ziEh, EREAOWRE RO E LT, EYEss R
HT BHESEBR O 2. Zho oSS EAERICE

WTHEAT T B RN S IR OB LD EC TS
APREVEAS E Y, F 7z, BMIANEAT U CIEMEES A Wi g 5
BRO WA - FOROZAIZIE U THFZ & ICHERL, Bk,
REOKE T AL, REEEEERL TV
LEZONS. KFEETENRE LRSI,
AR CHEAT 5 2 W OFEN A 5 13 R M IS 2 E
Zd 0, SHAEHGHAZIRT S Z &T, Hueiriofk>
ES R VA D S B0 P R0 HE R D 43 A % SRR ISR © 2 B
EMREE N,

ARG WSV T DY A b gl97 2 5 I EHER & e
RO H @A SN, KM TE ) v TANEE
NTWBZens, JREHREMITA XY P ICBIRHCHE
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%1325 TIOR3, 7 HLR R,
LRI 4 E OER A AT, HEROMRE &
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FAEMME R KILKRE DIRIE % 47 > THFIHR O R 7o HE
R AR U, RIGHERIXITER O 72 O 2 B il L
T TPETH 5.

BEAE R, AR, R BRI, MNRRHIK,
BN—HEK, A I BV i S R R o #R
BUZHh7-0 L REZHIIE 020 RO R
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SPEEIR, AT MRIEA R E DT 212134588
FOBER Y v T84 L, a7 ) VIR EfkA s
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T E 72, BERFIARNITEE O FRFLED S 2 12138
iSRRI 7 ) v SMEEOEIEIZ BN TEL L OB %TE
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FHIB O, Wil LR IR OIS =D T %12
IFAEMLOEML N CERTES A - &I T L L
WA % 24 D3 RIS T2 L CTE O 72, HERE Akt
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HAERIZZE A WE=720 DL EOERIZO X D
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