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Abstract: Surface sediment sampling was conducted at 102 sites during two marine geological survey
cruises (GB21-2 and GB21-3) around the Tokara Islands. Muddy sediments are generally distributed
on the flat seafloor below 800 m depth, and are strongly bioturbated in many sites. The distribution of
sandy sediments, gravels, and outcrops is not necessarily limited to shallow water depths, but coarse-
grained materials of biogenic and non-biogenic sources were observed in and around islands as well as
shallow water areas. This distribution of bottom sediments is believed to be influenced by the presence
of submarine volcanoes which are a potential source of sediments beneath the seafloor, in addition to
islands and shallow-water areas where biological production occurs. The distribution of bedforms such
as ripples, outcrops, and gravelly sediments, commonly found around islands, suggests a strong influence
of the meandering Kuroshio Current in this area. Analyses of bryozoans, coral distribution, assemblages,
size distribution, and preservation of planktic foraminifera suggest that the Kuroshio Current exerts both
mechanical effects, through bottom currents, and biological effects, such as on community composition
and the body size of organisms, on the sediments.

Keywords: Tokara Islands, East China Sea, Northwest Pacific, Sedimentology, Bryozoa, Planktic
foraminifera, Coral
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T, FEPHREE T OMEMN BB EREN T T TS, b
71 5 HESEC BT B i 34513 2020 ~ 2022
DOZAFRNCH D FRE XN, 2020 75 SRR H A oo
& UCHIERYIPEGRAE, ROAHASHRE, REHREAED
TH H % 5263 5 it (GK20 fitifE & USGB21-1 #iifE) /3 hit
Sz (BRIE A, mn)cmmz<mm3h@u%®z
ﬁﬁabf,bw7ﬂ%ﬂL@ﬁ®%m%mﬂé£&ﬁ
BRI & LT X -,

M7 B SRR E & AL - R - BERIC ) B
HERAIRAD S 5 e hBOBEATH B[+ H 5
#v;?lﬁ%)wﬂh u%?é%MﬁWMﬁT%D
i?ﬁ%ﬁ}ggi% ¢Z%,ﬁﬁ2@% $%
hilE, NEE, EEEEIOMR SIS,

I H FHSOE % D%  ALHE IR IRBIOJEIE A FR0
EhakETHS. FHcOZE, w2, WEiZHEE
WFBUE T MR A mBI 0L, H 5 KILTH 5 (Fa] -
A%, 2007). F7z, BUEEROFEMEPOICSROWERE
DAL THD, KREOWERAINIEE  FET
WTEdb. HETYE, FEMAEEIIET — % O
7 & 5L 2 HT IS S < T B (Minami
et al., 2021 ; Minami et al., 2014 ; & FiEA, 2022). ZTHh
50k, MEALTEOWEIE S WEHIC & 0 KILEYE A
WRERICOEVEIE I TV B EE L bh, FEEY
W T B R o K I O 2 E 0 &
DNTKIGEIFRE A SN B EMBRGH L T\ B Z L0357

Moz, ZTOXDEKLEED»S & 76 Xh Ui,

N FFNEORE L SIEEIC AT TED L S ITHM LT
W3 h, 2GS, h2s, N2, HRBHEA
EDORBIER» G SN 2WE L HHETED LS LIE
BEBRL TS 2EBAEDE ZAWE I > Tk
W AR I B KILGEEHEREY) ORI Z & D5

DR RFNZAL & HEFREY ORI - 3 A A e KGR D
HNZHED W TS 2 Z &R TEhIE, KRk
HKITEEAIZCH E LB KE Y 2 7 OFHIiC Bk
THIENTES.

1 7 FN S EL ORI & FRkIC £ K 255
BB 2 T 5 DOPARMEHEAE % EiBd 2 BHloRnik T
H 5. BENIKBITIZHES S 50 E U TR
MA 52, A IFHERETKRE S HIZHE T U TAPE
AT B ZENMENT WS, b FHEIT D
BZZ2/NE0EODORAOWEILIKRIE S 8-> T
5 7-%, BRI OMEIT RIS HIZ R 2 92 PE > THOED
B, BMEGRoIgk, TElT O A FEIROK &
E DRk A BBRBEE S T B (1B 2 1 Tsutsumi ef al.,
2017). SELMNCBEE 3 2 800, rRii RS ICE H
L7 DN%<, b 7 HEEATOWENHE T o5
IS RSB D EBYFES, Ny K74 — 4, HRPIO
MR AIZ 5 2 2B DV TOFMNIE 2 > Tk
Moz, FERIHEIC WO O3B oielT & Bl

DB I - CEER OB ENMEEZ D, %

DL EERFemFUED ) v TP, WEBEmY
DY Y P2 —=TEEDNy N T x —LEREDKHET
kT 5 Z &%, BRI A PRI E Yo MR P s
IREHE DD &I ICHERT AHREE BT S Z &
S5 TE 2 (BKIES, 2022). 295 L 7-HERDEE
DA IFBOEEKIZHZDERICR SN S DD
TREFEDh>TOEN.

F/z, HEE L TS AHEY ISV TE, 7Y
7 KEED LRt m 2 & EXMI#ED & £ BEomJk
R Lwb, REESAMEEINTH Y, RILATKEITITH
B A0 2 KB A JERL L Ty B (Kim et al., 2009). o
gL LTS Filgo FHRMA»DEFHFICAEST S P h T
FIS MR S Z 5 U 72 KPERIRE RO ETIZH 5
WREMEA S, 29 U 2ROy 0 B 4 W U TG
SN BWE 7 OB DI A TR R O
WEAZTHEMICAMLTWSEEZ 6N, 7O
IERMEATH 5.

[b % vy 7 IdEEmWERET - BAmHOBER
&5 B “UFIEOD 1000 mDFIRMED + F1 7 Wk % o545
212, WEML» S, WHNZET TAD ZATHSE
ﬁﬂ*ﬁ&# 1993, p.284) T, I Z CHiEkME @YUM
57-F vy T ERRE NS (Matsumoto et al., 1996). 44
HFX OIHIEX & HEEX OBR T H 2 JEiiE, 2o b
HIXYy TICEHEDL LS ICMEL, BARENERBD
flIZE 5 & O LA < #Bak & T2z (Motokawa
and Kajihara, 2017 ; Ota, 1998). L 4L, Komaki (2021)
iE, %7 S EAE &/NEBORMICPERE A E < AR
<, AP S REHRITIC W T 26280
ke LAEMHOMELR Y D BEHLY BRRB EhEnwI &
EANLU7. —0, WEEEMIC BT EERAERE L
TEVHPYIDEDL2 EEZ 6N TE LD, BN AW
HF — 2 FERBOME L LR (2L 218, WIHHE
A, 2005), AWEROEEH S FEHE THEMETEL 2EW
WHEZHMNRIZIEEAERD OB, 2D, K
BTk 2EFEEM A OBINE, W E IR e
LOEBELRETH 5.

ZD &I, b H IFSEIWEEIT B Y, B,
AW %L O TRMOME S 2 FLWHETH 5.
HEGR I 2o s b S A2 & B RIBHERM ORI - 347 %
ZHUCEE NS EYREEOMNT, KBRS O BB &
Wo 2Rl T -4 2 ERMT B LT, TH LEE M
WFBZLICKELHMTE 5.

ARERXTIE, 2021 4125206 L 72GB21-2, GB21-3fit
WCEREL L 22 HERE I DT, EEAKE & 7 D56
FNSERELTWB LZEL SN BB OWNTEICAM
FREH T — 2 WA O MR RICE SO THRE &
ro7z.
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KD FIZGB21-1 Wi IC BT 3 27 7 T3 () 3 KOV 7208 (U £) $REUS 2784, TRl FLH e b & 926 L

7R & ARAL T 5 72, MEEHIZ 3R A (2000) (24D < .

Fig. 1 (A) Location of the Tokara Islands. (B) Sampling points of K-grab on GB21-2 and GB21-3 cruises. Gray circles and squares
indicate 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).

2. BE - 2thh* Mt 20 b, GB21-3 13 T 82 M D FF 102 M THE
FEL7=CGE1IX). K-35 T3 WEAI AT, =A% VR

2.1 KREZEHRE K, CTD (CTD90M, Sea & Sun Marine Techft i) % %

b ZHEEAS, G, PR, thz i, B,
HZ B, ok RS JEA M OGS < MRS S5, 1 75 sk
ZhWT, REHERYIOMKS i 28R 5728, K
TR7 7 TR (K-7' 7 7) 12 & % KFEERJE%GB21-2

fii L, WIS OE§RY, BREAKOKRE, KET—40
GRS AT 572, K- 5 73ih TREOBEIC &
D HFERANSREB T 258035 5. Zhuii<kw, 8
HIE G L dE) U O R 7 m R & h B B
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DFAEFPG L2 2 7 2 (R, 2018b) &2 H L 72, MK
B A Z GRS E & EE) X ¢, WM L2 mTES)
L, MEmHOEEARYT 5. = Z2F VERKEG B HEBRIC
HEER R EEB L, WKEET mTEIHES XS
oy b U7z, IS OBERERE BT 2 RER L
MLz, BETIHOKRET — 4 %8 iGHS 3 5 720I1ZCTD
ERE U7z (BRARIZ A, 2022). &7z, BET - LSom
R R BRAURF O HRfE] & o 72 A O BRI O IRE M U
HUU 7= HER o MR G EH O i & {85 5 7= 0 12 5 e
BIat&E L7z, — SO T35 % 5tMidas (Midas
MiniSVP, ValeportthB) # %35 L, K & W E O H #
B AT > 72 (& FiEA, 2023). £ 72GB21-3#iiE T,
10 Ml CRE I N L —F—Kf V42— 280 6
KEND L —HF— A7 — V&L, MES A TR
ICHEGHT % 2 & THERO K Z S 2IUIET 5 Z L 2HA
7z.

K-2"7 7 Ok, HUS U 2z HER 2 i O BB i
To7. MR RS BRRNE NG5, FNEhk
HeRINZ 7 5 25 v 2 BOKES cm, #6 cm, & & 30 cm
OHHAAREEREZEAL, HREARCI Ty 72 7) %
U7z, 373713 1 SISO 2 2R L 72, 1R
REHEL, 39 —ARIFERFELCEVTHEH(EE 1 cm
DA77k L, 5 emDAFEER) Uz MAkEaOR b
MAEBE L%, GHEREENIRGEE, CTHRIMEICH
Wiz 27 TN B IS & B HERURE G AT L6
AUz, %73 75 0RHRE EI6T U, DUT Ok HLE
ABIDRISIE U T - 72,

- AOEKIH RO F 2 — 750 & 2 AT BRI
< KR AT B BRSO & LT, &F
Mo 2emE Z/XF 2T TT T AF o 7 FEHIERAL
CERIL 2B ICIB U C, HERYIDNA, 37 AV

(2 & > 81 ; Phylum Bryozoa), % v 3 8 (i
N E ¥ 5 Phylum Cnidaria), V#3EVEA FLH (G fLH
" 5 Phylum Foraminifera), S A LR (HLHEM;
Phylum Foraminifera), B J& B (Hi € )W M ; Phylum
Arthropoda), o ¥ % & = JH(Hi )& B) ¥ M 5 Phylum
Arthropoda), - & ¥ b 7 58 (W B¢ 35 4% M 5 Phylum
Echinodermata) 53 Mt IO & 2 W Z N 2 /8F 2 5T
B e L b = — LRI BRI

IN5 ORBTE ARG L 721, o 72k & S h R
1815 e’ DT I A F o 737y ML, BEkZOR
PHARE #MERR L7z, /37 v MIZBLZZ3BHES mm 4 v
VaZEHAWTAENL, 5 mmk D KEBREAEE —
KH, &H, B, B 9y a8a i kiR
DAL T — LVIICERL 72, = 2% VKRS 5
72K AT, pHOBIE %17 > 7= 1%, HEHHIE K UK -
RAFRARIEIZH W 2508 % 2 2 holsil, x4 7L
BUZATELL 72,

2.2 BXBGERUCTHRIE

75 T S FRELL 2R Y 73 7 R ORERR
B2 HSFRELL 72 2 5 TR & F VLT, HEREREE 2 2
T B 72 ORI & F2hE L 72, FHER ISR,
(2022) L[EIMTH 5. WRESEMFIZEHR LS mA, EFE40
kVE L, FRrmNE 20 IZ3E L 72,

%72, RO NSRS %2 = XCHICIRE T 5 =201
XHRCTEEE (Supria Grande, H L BUEATEL FEMRHF HE
ARG v v 4 — LA EERE) 2 7z, CTI§IRE
AKX 737 K0 5EIL 2 fAiae & o7z, ik
AMHIEH 120 mA, 80 kV, HREEHEF90 mmé L
72, WEHERERICS 725> TA T4 A)E%0.625mm, ¥ b
VO ZBAESI2xSI2EHREL, HHKT cLa—&L
TYWER 7 4 V2 — (AR - NIEEEA) & v 7z

2.3 a4 L EAR

K-7'7 7ERJea s LIcHN e hiet%, a7 s B
PR E U THI 100 coDHERMIEARE 2 ZpEX L, HIRIRAT L
7z, BRUERE O HHBE Tldg244 £ 0305122 7 & VB
PEEIZEENTWEEDOD, RBOEKELI DI >
72728, a7 L VHGHHBEBO T & 5 h > 72,
e HHBIR T, £ < O TRz a7 4
VERREEEh WAL 5. HBISRTar 2 V8%
DD 6 N Hhpd (g221 - g228 - 2245 - g269 - g304) 12D
WTE, AT LVERIPETH S H», 26 - EFEL T
IRAFIRIENJERIZ D 5 72, 2R 6D S B iR B E I
3 bV ERE R G228 (KTE 346 m) & g304 (KEE607 m)
12OV, BEiET-o 7. SR 2 F100.125 mmODEi TXK
WL, B LICH o 2 HEREY A BRI L 72, 2R L 2
B2 5 BI04 mmOEi THEBERDERE, 25 gLl ES50g
Fimik bk mE - FERL, BBk E Lz, 2o
BHoEEN 2 a7 & VDRI R & SIRFEARSEMEE T
THROWH L2, a7 AV EROGHERZFHEL T, 4
YR a7 & v EfREEEERI L 72,

2.4 FEHBEILHS A

WERBICART M TSV o by O—TETH B1F
WA LI O R BRI E, PRSI B B A R R BRI
ki1 & U CHEET(Schiebel, 2002), 5l 2 1L s R EL D
AR 1000 mPIZE T, RIGHERY O PR 4 K+ D
80 %Ll L% 6 B HS AR 5 A (HK, 2018a, 2022)
L, MPEHEESEBROHERIEH R OWERERIC VT
ERBHEEHS L EZ ohD. REEA LR O KRELE
RN OERERIL, ARG 2 EICET 2R ETO
HPED B VIIRHERSE & E ORI EI &, SR OK
- SR AN Ok R HERT R O TS E) 5 £ IR
HRICEEIhb,EH5 2605, DEOBSA»G, KfE
R h DA FLHUR OTFEMR, (RTFIRRE, A
ZAFICEB L, BEMRICOWToMSE, RAEKEE
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YA XM ONTIZE HIC 1S A2 I Z CEF 1035 T
I EFEREL 2. SN IEK-2 T 7T S Tz &
JEHERE M D RERI 1 em 53 & Fl 72,

M AT OFURHI RIS, AR L THEBIZe—X
N AR A TN LB AT IR Lz, 2 ORI
32K THERL 7210 %R~ Y VIETEIZ0.5 g/LD
U= XY HANEMAZ, WATEF M) o LA THEEL
BHTH 5.

FBNZF B I - 7238 2 B 63 umDEfi_ETAMEL
WEAEBREL, BLORTFIELZ2RSET— AR
VAN EGRET S0, HAKGK40 T) THaAITAEL
7o, ZDH%, TNTHOKEE M LIZDIL, 60 C
THIEE S 728, 63 ymPd LOR IO TITHA LR
MR E U CERERELZS 2 CTHE E 7213 3aiticif
FL72. KilRhafba SIS CEEaE L, %125
umBA A FLHI S D W T EF200 [l K A B %2143 #]
MBI EEN 2 TRTOMEEEBR VL, FMOFEE -
RHBUE AT 5 72D B RFED A (%) #FH L7z, Fio
[F]5E 13 Schiebel and Hemleben (2017) & Morard et al. (2019)
DWW T 5 72,

TR B & D& ERER L 223 & E h 5 63—
2,000 pmDIFEEE LR IZOWT, [RIFIRER U5 A
Zo AR DRET & AT o 72 TR 1-10 gFREE & IO 63
pum® i & W TARBEL, 40 CTOF — 7 ¥ T—Hibl ki
X FoNZERED 5P mmDEi & W T
Y A XOKIT &RV, 1SS 720 B+2» 58Kk
T300{ERFENE & & e & 5 i 5 #les & o GEEH]
Eirofz AEILZEFICEEN 52 TOMEE, 13K
Bt & 72 0 200300k 2 H2e & U THRKRFEMSE T THRW
HL7z. ZOW, ZLOBEIS > TEEERD3I5FD2
LI EORBMBREE-NTOB DT 1HRE LTH- 7.

BN TOMEIZONT, BT &I IRGEMEE
Tl W TRFEIREA ISR L, TISREHROEQRIY
R OGO IR EEN 2 7L — T 55 # T O
KT o 72, IR CEEHOBRERIZIZITE @R
ADENEVEDET VIA, BREMMIW S MICHE—
HREOEGNH D DREROEIR TFOMNELEE LERD S
N5 A, FiiOWMAHE % REF L HEROEBE 2L <
BWEEZONDEDE TV UB, REMICHEEE—
BOHFCRYIR T ONENFE L L, ROEHI LA,
EERTEHOBERE L ENRLIELIERD N ED%E T
YICELTEBLE. &£72, 5V 7 A-COfiiifk & 13HNIZ,
SRR ARG & 5 ISR 298t % BTk - 72 RGO
ERRDENBEGANHD, ThiE TV sDE L.

FRBVHLAARD S 5, 7 2DEERKOHEED
BHRIZZ DTV A TR TNELS B> TWB EHEZL
5h 3T v o7 A-Clk (B bE TERBIOBREHEE LD
2~6%) EBRWT, SEEOY A4 XA - 72 W
fLEH~ 4 7 a2 54 FIcSEEOREMI» 2 I3l

MAETTRABEI b HH Y P TLTHEEL, WHR
FEARFAMBIOLYMPUS SZX16 \ZBAMEEH TV 2L x5
OLYMPUS DP74 % ###t L T 217> 7. 1885720
RASTERARRRE 2 G0 2 S L, Big@ErY 7 b
¥ = 7OLYMPUS Stream#% F W THoREE, W/ME, VU
Ty MERE, HMMEEEED/INT XA —2 EZHFL 7.
AT, ¥4 XEeREFTZ/37 2 -2 L LTTEN
IZRAE LB/ MOV TDOABE & 1T 5 7.

2.5 YLOEMA

K-27"J 702 & D ¥RJE L 72GB21-2 & & U'GB21-3 D 4
102 g, HERYGEARI 2+ 98 b - 2 2SI\ T
¥ T HIZ 500 el O HERI & BREL L HIRIR T L
Tetk, Fiblhiolz. Ok, FEEEIZE O THREL 224
&% 4 mm, 2 mm, 500 pm, 74 um®D 2 H A WO % H
WCER AR LR 2 6 &2 ToY Y TfHAE L 72,
B XN v % v THHIZOWTE, ZOETIZONT
PR FAR TR SE (Leica M165C) % W CTRED [RIE % 17 -
7z, F72, K75 TSR L 2B S X 512 & 5K E
BEFOWTA YT, Ay ra, erayryaoig
BRW ARG U 7.

3. HREWERM - SRR

3.1 XEHEDERER

GB21-2/3 i Cld ke % Eha L 72 102D 5 5 &
98}y (AKZE60 ~ 1201 m) IZBWTK-Z' 7 T2 &k B &K)F
HER R O BREUZ R I L 72, HUS L - HERIIZ D n
T, IRHGRERE, FERBOKE, RESEER 37
7B RO L 2 S B O AIREIEIC A D < il RED
HWAERAZBIRISR L. £, REBEEBL 1020
MO B 10 T THESEOREICKII L7z, ¥4 b
2343 TOHRARITIEIE 1 A 5 BMEHIE -, BHE %Y
TERED - 72 WEEERCHMERG» 6572, F&
W R OIS B4 2 mic d60F B ERVeg A 0L (B2 & DBk
Ay TR, BEASHPTEZRERLTY v
TLDOEMEFE2RIINT. 4 301, 320, g348 T
3275 TIREBHBAMESI L 52572728, FhFh2@7
DRAZEIT -7z, THhoFEHRAEFENEL 72 TR%ED
TAIZ K DEUS L 2 BRIEARHR 5 132 h 2 AR A
DUF, g301-2, g320-2, g3482& L 7. ZDIE»HA b
gl49, g319, 350 Tix2 I 7RI EE¢d, EER
Bafohnsr o720, WES A T O R OEREAGR
FIOFEUZR I L7z, ZTh 6D 7 TAMEHO T A RE
ELT, BEMEFEERETIMOMIRIZED, FRERHROME
BN EE AL VIA Y =D BB™GENEN 5722
ENEZONE. K7T 7, KEOEERE, x4V7
AY—cEENnizNy FISGBEETREFICSHESE L,
ZOBEIZANy FIZRI AR EDT v o hsthbZ &
WCEDEE§%. 2ok, WHOA4 VT4 Y -4k
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Table 2 Orientation, inclination and orientation data at 2 m above the seafloor (2 m asb) at the time of landing of K-grab. Seafloor

characteristics at each point recognized by the seafloor photograph are also shown. Flow direction estimated by ripple is
also shown at the site where rippled bed is observed.

Sample Direction  X-tilt Y-tilt  Direction flow direction

Cruise (bottom) (bottom) (bottom) (2m asb) Characteristics of seafloor based on ripple
name (degree) (degree) (degree) (degree) (degree)

GB21-2 gl2 294.6 15 4.78 305.9 flat bed with gravels

GB21-2 gl3 97.6 -0.31 2.09 94.6 flat bed

GB21-2 g25 208.5 7.32 -1.53 2115 rippled(?) bed

GB21-2 g26 138.2 -2.22 1.27 139.1 flat bed

GB21-2 g27 312.8 -1.97 0.11 317.4 outcrop

GB21-2 gdd 185.8 0.77 2.21 186.4 flat bed with gravels

GB21-2 g45 71.2 1.11 3.51 65.4 flat bed

GB21-2 g47 152.5 -2.38 2.61 149.4 outcrop overlapped by sand

GB21-2 g69 326.1 1.8 1.93 325.6 flat bed with burrows

GB21-2 g70 121.1 1.78 3.68 120.7 flat bed

GB21-2 g93 38.1 1.44 4.94 55.0 muddy cloud

GB21-2 g94 6.4 0.93 1.52 11.4 flat bed with burrows

GB21-2 g95 354.1 4.04 -2.33 7.4 flat bed

GB21-2  gl18 203.2 -1.36 2.34 207.5 flat bed

GB21-3  gl19 12.9 -1.66 1.52 22.7 flat bed with burrows

GB21-2  gl20 334.2 0.54 2.04 3335 muddy cloud

GB21-2 gl21 279.9 -1.38 2.75 281.6 flat bed

GB21-3 gl22 315 0.04 1.15 315.1 flat bed

GB21-3  gl23 6.8 9.83 6.85 11.8 flat bed(outcrop?)

GB21-3 gl24 145 -1.65 3.27 152.3 outcrop with rich organism

GB21-3 gl2b 160.9 -2.82 7.36 154.8 outcrop and boulders with rich organism

GB21-3 glaa 141.8 16.03 -0.56 140.2 outcrop

GB21-3 gl45 208.5 -1.21 1.19 213.2 flat bed

GB21-3  gl46 242.8 -0.44 1.67 241.6 flat bed

GB21-3  gl47 351.7 1.39 4.04 350.2 flat bed

GB21-3  gl48 81.2 -9.9 21.8 7.4 flat bed

GB21-3 g149 185.1 -2.33 4.19 188.4 rippled bed with rich bioclasts 7.4

GB21-3 g150 171.9 -14.72 2.21 104.7 flat bed

GB21-3  gl51 251.1 -1.41 11.6 246.7 outcrop

GB21-3  gl68 185.1 -3.68 0.94 193.0 flat bed

GB21-3  gl69 356.2 -0.05 4.45 2.7 rippled bed 145.7

GB21-3 gl70 81.3 11.71 29.36 95.0 outcrop

GB21-3 gl71l 141.4 -1.66 3 153.2 chaotic rippled bed 7

GB21-3  gl72 131.7 20.85 -33.78 116.3 outcrop

GB21-3  gl173 166.1 0.55 2.9 158.3 flat bed (?)

GB21-3 gl74 194.6 -2.24 6.74 189.4 outcrop covered by bioclastic sediment

GB21-3 gl75 295.9 -1.24 2.08 292.2 flat bed

GB21-3  gl196 185.7 -1.48 0.93 190.3 rippled bed 147.3

GB21-3  g198 266.6 -4.24 -2.2 271.9 flat bed

GB21-3  g199 44.3 1.47 4.14 42.1 rippled bed 42.1

GB21-3  g200 350.6 -0.14 1.02 354.7 flat bed

GB21-3  g201 168.8 -0.85 1.76 161.1 flat bed

GB21-3 g202 187.8 1.19 1.32 188.1 flat bed

GB21-3  g221 351.3 -3.5 -2.11 352.5 flat bed with gravels

GB21-3  g226 78 0.29 2.26 76.9 flat bed

GB21-3  g227 68 4.61 0.95 71.8 outcrop

GB21-3 g228 24 -5.65 -0.52 35.5 outcrop covered by bioclastic sediment

GB21-3  g244 1.6 -2.51 2.85 357.5 outcrop with sediment (sand?) and rich organism

GB21-3  g245 61.1 -3.78 6.22 65.8 flat bed with gravels

GB21-3  g246 207.3 -0.84 1.64 208.3 flat bed

GB21-3  g247 157.7 1.66 1.01 154.0 faint rippled bed 8.0

GB21-3 g248 266.6 3.37 4.17 275.6 rippled bed 316.6

GB21-3 g249 192.4 0.63 3.84 201.8 flat bed with gravels

GB21-3  g250 20.3 6.86 -0.21 23.4 chaotic rippled bed 7?

GB21-3  g264 6.3 1.61 0.92 6.4 flat bed

GB21-3 8265 150.3 -5.69 -1.53 140.4 gravels overlapped by sediment
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Table 2 Continued.

Direction  X-tilt Y-tilt  Direction

flow direction

Cruise Sample (bottom) (bottom) (bottom) (2m asb) Characteristics of seafloor based on ripple
name (degree) (degree) (degree) (degree) (degree)

GB21-3  g266 126.8 -3.14 -3.16 129.5 flat bed

GB21-3 g267 108.7 -1.01 9.12 1145 rippled bed 347.5

GB21-2  g268 156.4 -1.12 -1.05 162.6 faint rippled bed

GB21-3 g269 277.9 -1.79 4.1 283.2 rippled bed (wave length ~1m) 119.2

GB21-3  g270 271.7 -1.22 5.02 287.6 flat bed

GB21-3 g271 97.4 -2.67 -6.08 94.1 channel of 10cm width covered by rippled sediment on outcrop

GB21-3  g283 43 -1.15 -0.66 34.0 rippled bed 19.0

GB21-3  g284 98.3 0.42 -0.93 97.5 flat bed

GB21-3 g285 342.1 -1.58 2.81 347.8 flat bed with gravels (outcrop?)

GB21-2  g286 183.4 1.13 0.27 186.9 rippled bed 49.8

GB21-2  g287 264 0.8 4.08 222.8 flat bed with rich organism

GB21-2  g288 92.9 0.73 6.33 99.5 rippled bed 146.5

GB21-3 g289 103.1 2.18 -2.1 100.9 outcrop with gravels

GB21-3  g290 103.1 -2.35 -2.9 99.7 rippled bed 21.7

GB21-3  g291 275.7 1.97 6.94 268.3 mottled flat bed

GB21-3  g299 358.3 -1.39 1.29 346.5 flat bed

GB21-3  g300 322.2 -3.03 7.04 329.0 outcrop

GB21-3  g301-1 41.8 51.11 -11.03 18.0 outcrop with rich organism

GB21-3  g301-2 312.9 6.42 -15.12 29.4 outcrop with rich organism

GB21-3  g302 289.4 0.27 2.31 289.7 flat bed

GB21-3  g303 16.1 -2.85 0.11 12.0 flat bed

GB21-3 g304 174.4 -1.26 2.05 173.9 flat bed

GB21-3 g305 140.1 -1.23 0.87 146.0 outcrop with rich organism and bioclasts

GB21-3  g306 36.6 -0.55 4.52 35.3 rippled bed 14.3

GB21-3  g315 269 1.09 8.34 276.1 flat bed with gravels

GB21-3  g316 141.7 -0.32 -4.37 145.1 flat bed

GB21-3 g317 145.4 -1.38 1.13 144.5 flat bed with densely distributed ophiuroids

GB21-3  g318 123.2 0.66 -0.74 124.4 flat bed with gravels

GB21-3  g319 203.9 -1.04 3.01 206.7 faint rippled bed(?) 7

GB21-3  g320-1 163.9 -1.5 2.1 174.7 flat bed

GB21-3  g320-2 263.8 -2.7 4.05 270.3 flat bed

GB21-3  g326 97.5 -16.69 0.45 99.3 outcrop

GB21-3 g327 79 -1.13 1.45 76.1 flat bed with gravels

GB21-3 g328 ND ND ND ND flat bed with densely distributed ophiuroids

GB21-3 2329 222.1 -2.51 4.62 231.5 flat bed with densely distributed ophiuroids

GB21-3  g330 123.7 -1.14 2.51 128.8 flat bed with densely distributed ophiuroids

GB21-3  g331 306.4 -1.39 35 314.8 flat bed

GB21-3 8337 319.2 -3.82 3.19 318.2 faint rippled bed with gravels 352.2

GB21-3 2340 209.1 -1.96 2.1 209.2 flat bed with densely distributed ophiuroids

GB21-3  g341 347.8 -0.67 2.98 355.4 flat bed

GB21-3  g342 357.4 1.18 1.56 356.5 muddy cloud

GB21-3 g343 287.7 -2.13 2.43 298.7 no photo

GB21-3  g348-1 157.9 -1.49 0.79 153.2

GB21-3  g348-2 126 -3.75 0.07 133.3
GB21-3  g350 11.3 -3.99 2.76 22.4
GB21-3  g351 302.7 -0.88 2.92 307.2
GB21-3  g352 320.8 111 1.2 318.9

GB21-3  g356 241.6 -2.27 1.46 240.5
GB21-3  g358 104.5 -0.27 2.32 109.3
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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 P/R/B designations indicate locations where the residue was rich in pumice-rich, dark-
colored rock fragment-rich, and bioclast as major residues after a sufficient amount of mesh cleaning. The orange and black dashed
lines indicate the areas where pumice and dark-colored rock fragment deposits are found, respectively. Sea-bottom topography is
based on Kishimoto (2000).
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R 2SR 22 LCTW I CRER T X 255236 5 (¥
4 Fgleo DRl - 55 5XB).

Zoflh, K-35 7B TIHEEED AP RET
&, WHEAEAWE|E Uk, FEREAEHEH O A b gl49
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GB21-2 g326

B21-3g173

5 g2

G

GB21-3 g265

F3IX FRUE, BEEHER & RE S Mo MR OB, KGRSO S (AL © TN, AL MN) &R L 7z,

Fig. 3

WIKGHEIZG0AAZRREORR (L —F =27 — L) ORIFEZ 10 cmTdH 5. (A) (B) FFIHL F8E & /=4 4
Fgldd, gR6DIFHEEHE, 75 7RHEER LU SmmA v ¥ 2 CHEROBE. (O R EREIh
72¥ 4 el BOWREHR, 75 7REEFHEKRYS mmA v ¥ 2 CHREHFHOKE. O)BEHRMERESH
7oA b 265 DIREE RV S T 7RG E.
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). The green light spots (laser scale) in the seafloor photograph are 10
cm apart. (A)(B) Seafloor photos, grab surfaces and residues (>5 mm) of sites g144 and g326, classified as the outcrop. (C)
A seafloor photo, grab surfaces and residues (>5 mm) of site g173, classified as gravels. (D) A seafloor photo and grab
surface of site g265, classified as gravels.
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e am -

GB21-3 8270

S R

GB21-3g119

FaX RN, JEERHER & ARE S NN OREN ARG HE, 77 7RMGHEHKZVS mmx v ¥ 2 THg

BOPREEHE, WEREEICEIREREO AN (EAL - TN, 8L : MN) 878 L 72, (A) HURIR R HERH & 58 &
N7g270 DG E, EYEEYE ke 328NN s Nz (B) P EHERY & 3E & T /2g290 DE
B OEGE RICWBL ) v T8RS S, () MR EHERY & FE S h/-g330 DEH., HEEH
ICEICERT 372 FTHEABREN S, (D) IRBEHERY & RE S Nzgl19DFHE, BIKEE FIZHITR
[EBAEEMSBE SIS,

Typical 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) Photos taken on the site g270 classified in its major
sediment types as coarse sand. Residues indicate that their major components are bioclasts. (B) Photos taken on the
site g290 classified in its major sediment types as medium sand. Ripples are clearly observed in the seafloor photo. (C)
Photos taken on the site g330 classified in its major sediment types as fine sand. Densely distributed ophiuroids are
observed in the seafloor photo. (D) Photos taken on the site g119 classified in its major sediment types as mud. Burrows
and benthos are found in the seafloor photo.
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(A) (B)

gl47 gl169

CcT

photo

CcT

Fs5X HHAY 7 a7 OWETE K OCTHim DA (A)#
RIRDEHERT (A b gl47), (B) MPRIRDEHERT (4 b
2169), (C) JeBHERM (V- 1 bg342) LB Sz HimiD
REM AHHXY 73 7 Wi 55 K O CTWE.

Typical images of photographs and CT profiles of Arita-type
sub-cores, taken from (A) coarse sandy sediment (g147), (B)
fine sandy sediment (g169) and (C) muddy sediment (g342).

Fig. 5

T Ok RESEF S OH 4 b g319 THIIREGHE EIZ) v
TR E N2, Uy T Z DIEIZH L CIEN R
WTHTEREH->Th D, EEROEETHEXKENDS AL
VRV TNEEZLEND (YA F290Df : ZE4KC).
D E17Hbro 5 5, MIbETIIBIERER DY) v 7L
DIBFRIZHED D THIA EHEITE 7=, $ 4 Fgl71, g250,
319D Y v FIVIEARHIE, A3 HrT 4 v 2 oz
AL, WAEHENTE G2 572 )y TLOER» 6
X B e RRIERHE 2 & ByERMIlC Fa 2 5 5 H7) 130F
IFHEAE2 5 HHE, MEHICA T Ol ERL, #AEE
Bodewill, v ITEREES & e E RIS E T 5
MRl CIEEIEA SAEH, M2 & ma g, s A & -
JR AN AT 9 5 My T E S A S RIS TO N
3 % 78 {2 5.

3.4 EEHED

HAEHRIC BT 2 ELBIEEE LT, I THREEE
Jiti U 7= Hi i o> 5 5 8 M i A3 R B HERE Y (R 502 ~ 1202
m TR & A 7z, JREHEREY % 3728k D S
HoMiiid, AKES0 m&k D BECHILA, SIS Nz,
TeBEHER 215 72 i D 5 BIKEH 800 md&k ) & 7%A -
72DIEH A b g342 KPE592 m) ROV A b g343 (K502

(C) g342

5cm

CcT photo

mThb. Zhs2HidkBRBEIEFIMNEL Tk

D, AR HEHE L EOMPRRREC X0 s
SED, RTINS ES R LR T WERETH 5 &
ZZohb. KHES0 mPl L TIEHEREY & A hz
i (4 L g70, 93, 294, g95, gl19, gl21)ix\Vv§
g b TBEAT S, WS, B, €5, K
SRER, EEEHEICEINEEICSML TS, K
800 mPl LD TH » T3, FOETHOHERMEM
PWEHEREM & WS b Tid i<, 32, 338iTitdL -~
WO, KoMK AWEIT-3EEE L GRES -
ME BT 5.

TBEHER %15 5 N - U DMK HETIE, 2 ER |
FRY F 5 EOEAAEYRR, EBAEEMOR O EEEER
I (F A Pgl1oDHl - FA4XID). - WIREIERETE
KA Sy FIITHRAL L T B T3 £ < BlEE X h,
CTH{%, WXFUFIZB W THENET ST ABE
Nz (A4 bg3206: F5XC). ZATZF74 FEH
WS TEIEIC KU, TREHER A R 2 DI TS
FEg, KL, Ky s A, GFILEREEOWMEW
RTH o772, 5mmA vy Y 2 THIIZT72REIXE D
ML AN 7-HBEMEIIN LTI EH»Td 5,
ISIZBRNL 2T TEOBERERE AL < Ot
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TEHE X, —EBOHS IR EIIRZ L &P X
7z.

3.5 AT LYHEBIMMER

H A4 228 RUBAIZEE NS AT L VEKIE, £
KWW - BEFEL TIRIFOBWIRRET & % 720, [FEIEIR
Kifize & OB LR E LD 2. 37 L Gy R
HpEEIE, g228T7.7%, g304TILT%ThH 72

3.6 FHEMBHILRMTHER

A AW OGRH (S 6Xa) 20 5 M L 72125
umPl EOEEMEAELRIZIE28ETH 5. 10%
LI b o % % R 3§ 13X Globigerinita glutinata (Egger)
Neogloboquadrina dutertrei (d’Orbigny), Globigerina
bulloides d’Orbigny, Pulleniatina obliquiloculata (Parker
and Jones) ¥ & "Globigerinoides ruber albus (Morard et al.,
2019) DSHETH % GH6XIb ~1f). F/=2ZhbsOMIZMA
Trilobatus sacculifer (Brady), Globigerina falconensis Blow,
Turborotalita quinqueloba (Natland), Globoconella inflata
(d’Orbigny) ¥ & UGlobigerinoides elongatus (d’Orbigny)
DRSS ~ 8 %DM TREM L 7= ARGHE M A % R
D 5% & U TG. glutinata, N. dutertrei, G. bulloides, P.
obliquiloculata¥s X U°G. ruber albus®D STENZET 5, TRlbE
A FLRDEN T 2 TR TORBCHED 68 %t H¥ 5.

TREVEA FLHGR D IRAFIRRE S O A X34 & #iadf L 7=
AR & G EIA R D —E A FEIRITAT. 63-125 umD
AR 12 Turborotalita Blow and BannerX° Tenuitellita LiZs £
DFEEFELLTEDY, TOVA XLy Y TidfLr L
DIRER & 20 v ZE D EIT > Tk,

BT T B BEHEREEO R K - T/MEIZDONT,
ZINETN20 umbE v KUKy &2 fEdEL$5 8 2 b
77 LEAFRL, WERGE 2T 5 572 GB7X, H8X).
YA X540 5 ATERETHAIZ3 DD 7L — T 12K
ENB. Kkili7 vy b & BRATHIGMAI D249 Z R < 2L
b MK AH (294, 200) Ko O Sl D A0k - iRz RDAH
(gl68, 2221, 264, £299, g340) 134k E LT 44
ZONEMEAREE A GE. 207 —TOMKEIZ, K
KiE - BvIMEE IS4 100-180 pmi i il = & 5,
KBRS 4 4 X (125 um& D K % < 250 umL F),
NIRRT 4 % (63 um& D A % < 125 pmBl F)
DS Z N T NREX S IV TRS 28 % LD
5. T REMBEEE EEICNE T 594, 2168, 2200
OfFEARRERE, HRiED S 4 2 (250 umdk H K& < 500 umbl
T ALtk Z L A EE LT, MKMW A LD
INE R A 90 %A EA G B, KRICHTIMAl D g44 KO
224912 N B EEEELE, ADRD L — T L k&L IEE
DEBENEDD, ¥ A ZDKZVWHIZRRIEIAD /3 %
NL, BATE - m/MEE B ISR Y 4 X Ok A B &

2, R TH D44 TIE, R 4 XD
30 %A A S, RIS, HMICR g ALiIchiE 3 % ok
WD 306 3D e KRE S R 594 I 0MMEmL,
BETH R O Tk E LT e 34 XDKEZ WEREEE
G, AR - RMEE SIThRID Y 4 X O R B
%<, LHITMERBED 60 %< & i 5.

BRI J6 1 2 TR VEA FLEGR O RAFIRRE D HiLRY
M 2aflAEHIOXIR L7z, BEERELTE, 7V 2A
OEEAKI 60-80 %% G B HISMEEALETH Y,
294 TIX0 %E WA S, 725 v rCOftkD#E
HRETOHATIO %% FHl>72. 7 v DOk
gl68IZ 1A, 22 IZ2fARDANRD bhiz. F¥
A ZEFEAT - 2R A R L LT, /MEYS A 25y
i % O T PERNICRIFIRE & 5 4 ZOBR AR L 72
CGEI0IX). 2R, T4 T v 2B - COfERBD 0
294 # R £ O T, F A4 XHAVN X OIPRE X HE
E 7 Vo AOEED RIS W EH 235D 5 h 7.

3.7 YLIBESIAER

102 5 (KEE 60-1201 m) D 5 B3 TA % v T
FrgREI N GE X)), KFEESIZK TS, 19V
I (Cnidaria: Anthozoa: Hexacorallia: Scleractinia) DfRE:
TIZ13185-999 mTH o 7=, REI A V¥ v TEEK
ERRET L Z28EER, 1NFR2SE 4R RE Sz (5F4%K).
ARFEEBANC W TRESN 224 v Y TOEBD R
KEWHEIZH A g267 (KZESIT m), g304 (FKEE607
m), g351 OK#E185 m) TH D, ZhZhothEsr s 7)E
PR b5Nhi-. 72, & Fuo+r 3fHFamily Stylasteridae
(Cnidaria : Hydrozoa: Anthoathecata: Filifera) i34 1 I g26,
2268, g288, g148, g247, g267, g269, g304, g351, g356
SEREE S N7z, JURY ¥ TERIHER Y~ 70 513G
HoNkhro7e.

KRB E T 25 W T v THA R S -
GBI . Bz, H A bgl2s k%327 m) TRIBEDHE
HRIMICE F a3y TEOAEERS LY v T HR UG
W& HIIBEEEL, SFETERLTHAHET
PR E Nz, F7e, ZOFADOFHEIZIE, ¢ Fad
VIADEEPKEIZERBL T AT O
4 bgl24 OKEE306 m), gl174 (KEES25 m) K227 (KEE
320 m) IZH VT Y, FEKMMOMMIZLEOL Fut
TEEPHERE L T BT8R0 5 iz 34 Fg270 (K
7268 m) 12851 2R E H T3 2 T S BIIRERE 2R
FTORY v TR 6Nz, Z 5 OBRMRIEEED - HE
SHMTIFIEREO HZ2 i D, ZOFmass & ER
THEMOELS S OFEIIREFHEI D 1261.5°Th - 7.
B4 b g287 K60 m) DUFETH T3P 2 sl
EIRCOHBEEA v O Lo HE T4 2 RIUK
TIPSR SN
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FolX SRR B 1) 2 KBHRID 5 B IBE A FLRRFEAR I EZIEHR (a) L IRiirEa Lo
SHERE ST (b ~ £). b ~ fOREIZ AR h O A (%) 27T

Fig. 6 The distributions of six major planktic foraminifera in the survey area. (a) Sampling points of K-grab. (b)—(f)
Relative abundance (%) of major planktic foraminifera.
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3R WRIT YA XA LRGSR O REEIRRE D RET K O
P A R ET S S TR E RO £ & 9. #PF
3B REHT B 1) 2 2T OMGHERE, #excludedidZ
DD BH A4 TEHUA & AU KB AR5 GE
3R E ).

Table 3 Summary of study locations and sample sizes for checking
preservation states and size analysis of sand grain-sized
planktic foraminiferal tests. #PF and #excluded indicate
the total number of examined specimens for each sample
and that of excluded from size analysis, respectively, for
which detailed explanation is given in the manuscript.

Loc #PF #excluded

g4 202

g94 242

g168 325 10

g200 234

g221 228

g249 219

g264 245 11

g299 208 9

g306 234 14

g340 288 7
4. HA

ARETIX, K-7'F 7 TEiw L - E BRIk & Z 0@l
& AHREROBR 2 5, KRR OB 50 % HES 5 1
%l&%z%hé ISR NI I & B o0 s B2 D
WTERT 5.

4.1 EEMMORATER1 : BEE R VBRI

221 SR OB BT, FA-BEEE LI EHER
I AREE 502 ~ 1201 m, MR RYE HERM I3 KPR 352 ~ 1025
m, ORI E HERE M IZ K60 ~ 940 m, R b B HE

WK 244 ~ 999 m, VB HEREMIZKEFE 478 ~ 801 m,

FEUUIAKTE136 ~ 837 mOHIPH THEFE S h iz, ThEth
DEBEIZDNT, REEBEICES T2 b7 7 HE R
O F B UGS T3 IR B RO ARERIZ U 24 L
N, RMREKEEBD T HMmT 5809 R
R o T2 (BARIED, 2022) 28, ARFHEFHIZHWT
BRIEEDHMT 5 mAKEERINKEDNTRE, K
BLoWEEERSR NG, 572, 72770, PRHE
HeRdh, MR R E SR, JREHEREH D 3 D DS IZTE
H3 2% &, MRALISHE > THMik - s NREREERT
HEMIZH 5. ZoMEmTEEELEE TR O D
(BRI A, 2022). F7-B B E U CHEE, B R
R S N RURERB A RICHIEL T d b T
Fa<, EICHBERUEESMDE, T - BAUH

D EMEREB I & O h g 2 B R 2 D JERER, Wt
iR AR, MR, ¥ TER> S R
WU 7 2 I £ 0 OTEERAE, 1k REBE R T 7%
E, WS £ 0 OTET» SRS ML T3, £/
BRI RO B HERE NS, AR ST, 2
B, MEREA 2 EIZHMmL TS, 25 Ltk
WEOD G MET 2 ERO DL LT, MWRiokEE
BIHFIAL 30T 2 B, EEIICo e T 22BN E
FODHEEIELONS. IS DHEERER TS DI
WKLY A b gl326 THIS SN2 &5 LHERMAE BT
HY, KIHROGEBBTREN BB IXZ N6 DLl
R & G S h BRI, 72 & 213K & Ol
Wi FEAHGHE T3 L E 1A 0N 5. wEMEH,
T - B2 5 vz BRI 20 C ORISR, O
Tk RIS % & OWEHERYPICR SN 55 mmEl |k
DERBEOER S HEEERBETHDZ L8, ks ot
XN L DOEBNRZ S5 LR T2 & 45
fHF w3,

2SI, BNeRE, T - R O MR &
ED 600 mPLEIZ BT, FITHKEDOEYEEE LR
EF BB SR MIICEE N BT, 20k 5K
BAETAHREN LY A MIOWTERT S, HHTIE
OAEH IZME T B H A 356 (K536 m) TIEIEMK T
KELBELEBIRT S Z L BT RHAEA v v T
Enallopsammia sp.% & U'Madrepora sp.DWrFi{b L 72 &%
DEFERE I N, REL BRI, ZoRRHS
BERIZAEBLTVWEZENE, BRAERINTHLE
@&Dmﬁﬁmﬁﬁbfwé t#mméhé.in
WA FOWEGFETIE, ZhbnA P4y T0EKE
AHohmw, UEkoZehrs, ZThongEOY VI
BRI 5 DOHIVARC I DHERL Tk, Zoft
IR & 2 DAYV TOREEN Y A b g356 DWHIZAF
TEL T TREMEA B, FRIZ, A be3sefdinis, IR
DOFENIROHIE Z LU T ) Z OREBRAL 2 E 237 O
s,

OZEOPIZHE T 59 4 bg268 (K456 m) 1%, %
DIz B 5 IEREE D OFHEIZH 725, ZDH 4 b
T, BREO X VCEBEREOHAA V5 v TERE L [H
HUOHKA >4 v T, X5k Fady IHRLEER
AN EARNCERORGTRESIEFIZE V2D
FitEoE#H e GEhseEA6h5. ZOHA PO
WRIKEIIPRM TS 55, EELBERICHELTHD,
Iho OBICEEEOHMKA TRk Fay vy T
& LAEB LTS EEEREY. — KT, %% 4 M
ZOWMHNIZH 2 /O OMTIZMEL, X512, K
OB IR TEBIAER 2B 5> TN D, Z0
728, iEH SFA L B REBA Z OHEISHERIL T
WHHEEEEEZ 6h 3.

AZEOILIZALE S 59 4 b g287 (KEE60 m) i
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Frequency (%)

Frequency (%)

Frequency (%)

20 pm-binned size class (um) 20 um-binned size class (um)

20 pm-binned size class (um)

20 pum-binned size class (um)

X A LR A4 2 (kR i ME) GRS SR O 20 imE v v 2+ 25 AL Z R AU 20 pm
GIADY A4 ZBEN (um), HERNE Z 6 AR T L O IEEEIC D B EIE (%) &7

Fig. 7 Histograms with 20 pm-bin showing results for planktic foraminiferal size analysis regarding both maximum

and minimum diameters. Horizontal and vertical axes indicate 20 nm-binned size class (um) and its

frequency (%), respectively.

BREOY  TERERNRD 6, EROFEEMA ¥
VIARAIKEEL EQIBRGETRE RIS, Z
DT b, ZOH¥A MIHRT 24 OB
LOWMAZTTEL, 4 ¥y TRfKEL EDJFE
DRMBAN Y LERERFEET28DEEENDIEE
Aohb. WMEROEBMNEIZH 72291 bg2dd (K
136 m)IZH\WT Y, eIk T2HEPIEDOEND
N, TZTREEMEA VY Y THPLEENRESE D 5
B SN E. K136 mIZEENEA VY aI4E
THHENREOY v TEERBKLT B L TORAEE
1235 < (Lesser, Slattery and Mobley, 2018), ¥#EIZJH <
HmDIERN 287 & R HTEMIE L 25 L TWB L
EZIoNb. ZTODY, 44 TR ONBENMOEI,
FRUED B DPRADTTRELE A ENN.

4 bgl25 K327 m) DWIERGE T URY v TR
WHRREATES v Fayy TEdul & U2z @B ERES

BaROICED N 72, FIUCBEGENDRSD
SEHERIIE, b Fudry IOEESKRICERL WS
BT b7z, BEERN TS FHE L E P o R
L0 BPENIGININE T B 728, JEHO TS [
LTWwatb FayyIhremiroHEE - %1452 T
ZOWIZERLZEEZ NS, Y1 bgl2a (K306
m), gl74(KEE525 m) Mk U'g227 (KEE320 m) CTIE T A+«
HOMIIZ v F a4 v TEESHER L T S8 2R
BEHPLRD LN, BEZOBDITEFEF LA F
Yy INRRDENE WY, EFEOERE LD Fo
BV TEEARA UHERE L 72 AT .
HZEOWEIZET 2914 bg270 T, LR
OB CEHBENMEA > v TRESRD SN I
BHETIZIURY Y IR, BEZ TO AT 20 6 h,
bHREOHRNE S B LHEllENhE. 2Dk, REHH
DHRRLF-H3 754 282 Eh, FERITHD OB S %
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frequency (%)

frequency (%)

frequency (%)

size class size class

size class

size class

B8IX A LI Y A X (R EE - R/ ME) BHFE RO R EX e 2 b 75 4. Z W FHETImki g X oy
1ZHE > 72 BE#% (v @ very fine, f @ fine, m : medium, ¢ : coarse, vc © very coarse), MEEfilEZ N 5 K HE Z & D 4Gl

TEABUC 8 2 HE (%) &K T

Fig. 8 Histograms with sand grain-size division-based class showing results for planktic foraminiferal size analysis regarding both
maximum and minimum diameters. Horizontal and vertical axes indicate sand grain-size division-based size class (um) and

its frequency (%), respectively.

WL TOBEEMER D 5. H A bga5i3) v TILDRD
5w TN OMERCBE M & OEREYRE R H R
LTWw3. ZOHA MW TEMRRF 235Uz & b
ISASAEND T L TEHEEBSEERN L EIREZ R LT
WASHREME A B 5.
DbEEFEwd L, REKOERESMOBEELZD—
DE LT, WEHEM WL, ST BUFERE, Wk
L 22 & DI E £ 0 2 6 (I8 & 1 2 HURE O G
NEZOND. -2 OMRWEOMBI, ks 5
&S a kil n CEEMEYICI A T, Sk
PESNI=L WO NS EYEMPEA L TEHD, FLoH
BRI (& UZHRAKEE) DB EZ T TERILL T
5ZEMEZLENS.

IS, WRAE L U CRE ST T\ 3 IEKIbE
WA T, AW 50 TS S el 7 — 212
ki, BT — 2 ikt 2 h Tk s 5

e ARG OB G ZEAAET ST LARB IR T
3. N6 ORI EERRIT O S E ST K D M
FEARRE, BWMENTWAE FIEDL, 2022).

L7z 5T, ShEZBEE & U TR E A EREL X
NHPIZ W TR, REFRIBOFEFERFE (7 6 MEHE =1y
11 km) & 0 & FROFHEH TR ORI E 25540 L Tn
ZHBEMEAE. 29 LRI AR D 534D T
i, YT R bLATET 74 Tl kAEBHIEBEREORS
RPOWEWNE T — 4 RT3/ o sV ILF ¥ —
LA EBNAR O BRTTEGELIRE 5 £, moalitE 2 Fio s
PR R EE L WEERE T — 2 &, BRI &
U &§ SRR 22 MG IREDS 2 <, Tl SRR A A
BRI T — 2 2 #llad b b 2 LT, FAEmReEEkIC
DWTHMICBHTE S L BAbN5. F 7 EEW
FEEICEAD WBEMEOREGI A, AFIEH,, 2022)
LA DT, WIEOHENE £ 0 2 6 OUHEWE
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FIM AR TERL ZREREBOEBMENBRICE I 7V 7A-DOREN BHEOFERFEMFEEHE. a: 7V 2A
(g249), b: I 2B (g299), c: 7 2C(g306), d: 72D (g221). A —)L3—iL500 um.

Fig. 9 Stereo microscope images of representative specimens belonging to the preservation ranks A—D defined on the basis of
qualitative examination in this study. a: rank A (g249), b: rank B (g299), c: rank C (g306), d: rank D (g221). Scale bars

represent 500 nm.

DFHIZOWTEHIZMA S Z MR TH 5.

4.2 EEAMHOHRHER?2 : BHOAZNTE

WEHRYOZE IR L2280, HEmSO 17
FIZEWTY) v TIARBRINZ. ThoD) v TR
g & B M DKEEHIPHIZ 479 ~ 923 mTH B, 2D
KETIIHHRWROMBEIIZF 212, hundL
72& 2122 DHETY v T DIBIRB IS BRI % £
D HHSTINEDY » FITTRE, HWRIRIC
kB -7y FATEEL, EEHRIZEZDEBREH
ALY by TLEFEZERSE, 2OV vy TILOK
R I RBRAMEE TR oY v T O 5 HKE
(500 ~ 800 m : $HARIED, 2022) & —HKL Tk, F5
JE A & Dk BESE RIS 3 ¢, B il 21 ¢
ALY MYy TUEERL D 3 HEDEBRATFLT 5

ZEDRBING. AWIETY v TILHREE Sk
(F =5 )EE L, BRI SRR 3 s, ok 8 Hh
R, DR A S RO 4 M, ASHH 2 ) 125 U C Stow
et al. (2009) 12 & D7~ & 117z Bedform-velocity matrix 4 it Ffl
FT5E, BBLR02~05m/s FEE(04~1.0 7 v HFE)
DIEFFHOGEAEN TR X NS, 5%, HERRR ORI
SRR ) v TN DISREMNT & B 12 & 0 & 0 RE A R R R
WO M E AT 2 Z LA HlFE NS,

Uy TOUHEER E NS M EGEE A DKRIRD & 0 R
HTOREHERESMT 2L, )y FLPBIERE N
kD & HR 2 B CHDR R HE R, MEETHERSS, 75 5H)
DR SN BLAMRE V. Thabb, Uy TILOEHK
LD LR MATIRERBROWES S SIZEED, H
KB LI T ORZEA R ORI AR T & IR, %
7IRIRIF AR 2 LR BIEHAEHBR T 25 & 55 T
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10K VA FLHGR O RAMES A X000 L REREDBIR. & 2 7T 4 OR - #3288 XIZFH U

Fig. 10  Histograms showing relationships between minimum diameter size distribution and observed preservation states of

foraminiferal tests. Horizontal and vertical axes follows those of Figure 8.

5EEZOLND.

7z, VIF U — A FBEPITERIC X D EUS U - i
7 —2 (@TIED, 2023) 12k, OzBdLh» 6w
HIZH T TOWIRIZIER 200 ~ 300 m, HREIH1 mFERE D
YU Ry - THRETZHIEL =2 6B (5
R2K). ZhZFhoy v Fyx—TORR»SHEESh
ZyEng, OZEdticb bty o mmH, 12
BILRAFICEOTILE 2 S/FEE, OZERAIZENTH
PHEREESTHED, B KR OHIE T OMPHEF D
DM THIAEZE Z D DB T 3IREHRAFHETH I L %
NET 5.

Y4 b270 DMFEGE T, Pk & BHREE 2R
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WEALA SRR D 1261.5°, B4 BIE P9 Y 5 1Al &
RLU7. ZO XS s v T TIRBEBINICBEHA DA %
AL E RS Z LR L WA, BHAREDOH T, KEH
Y 2D N U CHEAS T AN AR O - i 58 53 28

BET3ZERMOoN TS (728 2L, Grigg, 1972).
ZOZENDE, ¥4 b270I2BWTIE, ¥ Y TORK
EOKT»6, »2BRERMEICZHZD, FTILHE-4
A PG 5 A S 2 IR (SRR 2824 % & &b
MamED LISHBEL Wb EEL615. 31 bg270
ZEUHIENE £ D O & B, ACHHEz AT,
Uy TODFR S RIS TR - R - AL
& DIEREE (FRR) O EAVRE S, H A bg270D
WK ECHERI N Uk Y I oo hmhol
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TS WEIT S S, AR KIS TR b 7 M (FE v
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T RY A=, 2021 5 WEBEF, 2021). U ou TR Y
VI x—=Th ol Eh AWM ki, wEolt
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Fig. 11 ~ Map of the survey area of GB21-2 and GB21-3 cruise with localities where corals were collected or identified on seafloor photos.

Sea-bottom topography is based on Kishimoto (2000).

P CIEm & A28 L O i s, BRI mm g 5 B
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oY, BT s & OREBBIZHR T,
[ I3 BMEIC A L L TWB 2 L A RET 5. 20k
5 AAERNTEAARIFE A (2022) 1236 ToR U 7= E B0 iR
TRehBEAEFEKTHS. =71, bhTHES,
PR b T 7 %K 1000 mi O WRIERHIE & & O BRI
B3 &, 2R 6 Tk REBEIZ 2 TOW

BT IIAIKZES R, TOMBEE LT, Uy TARY
VEY =T EEERT B HE - KRR A BUS REIK
DEERES LD QAR5 E L 6N 5.

3 & VR LRIRTAIRED T RS R &, A
B3RO NENEELRET 5. $iAIES (2022) 12
AR BY, KEHEOL < Oz TIr 434
BAGENENZ EOHERE LT, OWEMEOKGRHREH
KEWV, F2dOHEREE N KX VL HERIHIGES L
Wk ZERBEFLNhD, ZhiE, EHEN - EE
BOI 7 AVEHRIARRHRT E S LBANTE Y, HMH
MNP 2 L AEfFA e k5 2 L2k B, ayr sy
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Table 4 List of coral species with sampling sites

ORDER

Family

Species

Collection locality (St.)

SCLERACTINIA
Fungiacyathidae

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

Fungiacyathus sp.

Micrabaciidae

Letepsammia formosissima? (Moseley, 1876)
Letepsammia sp.
Stephanophyllia fungulus Alcock, 1902

Anthemiphylliidae

Anthemiphyllia spinifera? (Alcock, 1902)
Anthemiphyllia sp.

Oculinidae

Madrepora oculata Linnaeus, 1758

Madrepora sp.

Deltocyathidae

Deltocyathus sp.

Caryophylliidae

Caryophyllia (Caryophyllia ) sp.

Conotrochus sp.

Premocyathus dentiformis (Alcock, 1902)
Goniocorella dumosa (Alcock, 1902)

Goniocorella sp.

Thalamophyllia tenuescens (Gardiner, 1899)
Trochocyathus (Trochocyathus ) cepulla ? Cairns, 1995

Turbinoliidae

Deltocyathoides sp.

Idiotrochus kikutii (Yabe & Eguchi, 1941)
Peponocyathus folliculus (Pourtalés, 1868)
Peponocyathus sp.

Thrypticotrochus petterdi (Dennant, 1906)

Stenocyathidae

Stenocyathus vermiformis (Pourtales, 1868)
Stenocyathus ? sp.

Guyniidae

Guynia annulata Duncan, 1872

Flabellidae

Flabellum (Flabellum ) sp.

Flabellum (Ulocyathus) sp.
Truncatoflabellum phoenix Cairns, 1995
Truncatoflabellum sp.

Dendrophylliidae

Balanophyllia sp.

Dendrophyllia sp.

Enallopsammia sp.

Endopachys grayi Milne Edwards & Haime, 1848

Eguchipsammia sp.

2268, g351

200, g226, g249, g266,
2267, 2283, g290, g291

2221, g245, g266, g340

2268
2226, 2247, £269, g351
2268, 270

226
2304

2286, g304
2356

g45, 2286, 2288, g221, g226,
2246, 2264, 2267, 2269,
2283, 2284, g304, g356

2247, g304
g221
2351
g247, g248
2267
2247
2267

2226
2270
2286, 2269, g304, g351
8226
2267

2268, 2247, g304, g356
g221

351

2267
2270
351
2270

2148, g351

2288

2148, 8267, 2269, g356
2148, 2270

2304

— 282 —



GB21-2, GB21-3 il ¥51) % KIGFRIEHARR EARIZH)
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120 (A) GB21-2 B UGB2I-3 MO ETGHPAIZ 51 5 2 7 7 RURHREGEAHIX. TS O 4V IKE O I GB21-1
W2 351F % 207 7 308 Oh) 6 KO0V 7508 (U ) SR 28§, (B) HZ IR T~ L 5 & — 4 S5 BRI
B K 0 HUS S 2RI (BT IE A, 2023). B Rt QMBI AA (2000) 128D <. HZ2BAL07,
AEH T, KA DOFREAR CH ENZFEIRIZY v PO 2 - TORENRRONS. HikEOHRRANIY v Py 2 —
T ORIRD S HEE XN BRI %N

Fig. 12 (A) Sampling points of K-grab on GB21-2 and GB21-3 cruise. Gray circles and squares indicate sampling points of K-grab
and gravity corer on GB21-1 cruise. (B) Seafloor shaded topographic map acquired by a multibeam echo sounder around
Kuchinoshima Island (Koge et al., 2023). Background contour is based on Kishimoto (2000). On the north, northeast,

and east off Kuchinoshima Island, surrounded by the red dotted lines, Sand waves are prominent. Red open arrows
indicate flow directions estimated by the form of sand waves.
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DRBEIEIT 57294 Fg228 R Vg304D k52
LV ERKEED S OORIMERENBEOHETIE, K
WIS & > TAWEHIH A & Bl - BRIz > Tt
FEONALZ LT, FAREK) - B8 DL
EIND.
ARFRIZBENT T ¥V 7550 U2zt A FLER O RTEIR
DS bH, A Mgle8 KU g2 IZDAMIZE LT
v o DO, TV A COKREBNIZEL R,
B 5 < OB E B o 2 FFE O S S hz
Bk neEzoh5. 72, 7V 7COfkEIR
REDTE X 70 & Wi % O LB IC B 4 5 WREME A & 5 73,
7 v BRI AR EFMAET 5. REMOEED
JHIK & LT, HED-ARR D 5 D ISHERIR TS OB
JEERIZ 3517 IR Lk e EDIESPHEE ENBE A, Z0D
BER 2 r — A2 DWW TIEB S 2 Tld ey, ZHUTR LT,
B Z XKD 5 > 2 A-Clx ER{FIRRE Z & s ibe A
FLHGR I U TR R R RIE &5 £ 247 - T, HERH
W RE 1 do F B b A FLE R O W IR & IRAFIRRE &
DORRE »HHTEEEEMICAME 22 ik, [FHR
DOHRT ot 213 L TR E S 2 218 e UCiEH
TEAELHIIEBZENPFINS.

4.3 EEMHOFHERS : BHOENFENZE

R T8 0, B FICEER A L URED
R - R -RUE A RN R A 52 5 2 &
REXND A, ZOMIZ, v TEE - BEORHERT
RO, i E LR ORFHERT B KO 4 X - (RTFIRRE
DORRFI2 5, BB R LY A BS T IEREICR
BEGZ TS REMRIE S N

Yy IO, T - B, RS - W62
B - 2B - L2 h 6 Tk BLERE 1238 2 2 Vi ERic
RIEL T AEBIX). £/, ZhoDMENTED
(RIFR 0 LRSS 2 B <SHERICIE, BIETHE T4
Y THMERTE-HHNID VR DD, ¥ TEE
BEL LT BAIE, P IhEEHT - RBA
WS E N BRI E) . s v TR
7 & DHIKL 2 HEREPI N DI 55\ (Weber et al., 2012).
W B Tid, BEOFE LISHET 2 B0 ahE -
Wl 2 & 2 e i 0 200 mPIE T, MU O L
WRARLWAPEL, ZThIZX 3 EEADLEONEE
HAGMT DT B (Hasegawa et al., 2021). ZH 6 DIl
WELTRIE, SO 45 % 0 OBEBIC B VT
RHERI O HER B & 8> & 8 % L [ARC B AR O O
MIGIZHE TR EEAOND. X512, KDEVIE
WEEER N DO RRHE R R AR AR ERROEWRIZ B K& &
WEEBZITHWBEELLNSE. ZO—T, 500 mPI
DFIBMBIEN B, Bl Z X 0K REE P 5 ORIz Id 4 v
TG E 7RIS IS U R E N A 5T D
&9 &y v THOREMEOWAE, KEOENNZLES

KHERE OHERR R OB 25 £, ] 5 OB 2 s
L5 ZT0h5EELOLN, SHRREIL TS BELH 5.

AN 51 B A fLER Y A4 2500 O RETRE R A
5, HIMEANC TR O, 2 U TRICHANRT
ACDHETIT R Z DY A X O ER fLR A RE I 5 5 fdin
AWRBEND. SHRMETISRAEER L, HEHEITIc &
D Zo&S sfiing BT 0ERH B0, Thbidk
R PG 7 T R O AL 5 M OB Rl & [ L T B
WREMED B 5. 2306 & KR < Mafisls 1) 5 EEiEEE 1L
RO SRR D — MR A X200 Ok % 7R
FTRIZBWTHP L T3 —7, g306k i DEARED
BRI A ZIWRIADORRK & & DEE 544 X540
ERT. ZOZ &iEgl306 L Th UM EIZE T 5%
WA FLHGR OHERRIER 23 e 0 5 X h = X AICER@) X
TW3 Z e AERET S, £125 pmPl EOEiErA LR
TEHEDOBRETIER 2 5, g306 % & Ug340 TldPulleniatina
obliguiloculataX> Neogloboquadrina dutertrei’’ 12 fthith 5
KOZLEHLTWER, ZHUIREEERIRIZ
W TR BIT IR 3 2 BRI L & T B (Ujiie
and Ujiie 2000). Z D K& 5 ZKEME & Z s fES 4
FHHERE U TOHEMEDEND, WIFEBRIZET 5
IR R IR R T OHERER &, T OFERE LT OHER
WRHED N ) 2= 3 VIZRET 3 UKOVEDE LT
Ziobhb.

5. £&8

GB21-2 K U'GB21-3 fiiiifg Tl eV E XIfE R & H g &
LT+ & 55 B EIMHEIZ BT 102 S TO R IBERTE
EHRMBL 2. AR CREREMIIZOIEEAL
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HUEHERY), FRTEIZ AT L S IRWAKED RN T B
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WEHERINZ 1, K479 ~ 923 mDHETHL Vb
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PES RO EEIZ L DA U T B aREEA EV. &
7z, FAEIAEST U CRMER % 858 4 % RO jRn - fido
ZALIZIG U Tl Z LICHERT, ik, REDK T T2
DNEBL, SRAEREEZBERL W5, G R
7 B Lk B8 05 TR, ik 12 & B R X oy K
7k — LD B, TR & TR,
Ty LY, FEMA LR L EOSFTRERIC KU, KiE
Bk WM, R AL 22BN S B oz,

— 284 —



GB21-2, GB21-3 fifiiffic ¥61F 2 RIGHRVEFAAATR (AR iEH)

itk 4 ZDIX 6 D& 5 EAMFN BN T HEL L
A TS ATHEE DS E.

KB THRE L7 b A 5 H BRI A T,
2022 4 JE I X HIZAKRESFRNFET - B A O g5
SR, X SIAKRENEN N A FHEE ST 5%
WEAETEPETH D, BWORITIZHES HEw 5
D& OISR AR AR CE 2 L M 5.

B O RK, HEmETR, DA TR, 2R
MELG, WPFGHIS, EEGRIS, & 2K, P AH &,
BIREARRR, FARKRICIE Y A EERERR R O
AU H 720 2 KETWH I #0220 RlBRFOE
R g, PEESTR A O L AN E,
LW ER, & FHRER, ZEBERIE»FEMIFRER O
FRIIRREEER Y v T4 4 £30%, a7 ) v o1k
¥ ERA KT TIWIIC =72 %, FRIEHE 2RI
BITT 5 Z &N TE . FERFIRANTE O R4
D5 2 I I BHEEER R HRREE D FERIZ 51T E < Dl
HETEN 2, BBRFEELO EMAGEHRMEZIZCY
&I BB OB, e LR SR O IR E O
B 2 A AR O AL OFRTEAHEA - N A LU &
U 7= E 3 % A DA EHRINIC TN L CIHW 72, HERL
PIRR O XHRC TSR K O F — & @ #r s & 72 0 WA %
RICZHh# W22 072 DLEOSKIZL X D #rLf L
b3

X

THME R - B B (2007) BRERINO KOG 8.
=2 — X, no.634, 6-9.

Grigg, R. W. (1972) Orientation and Growth Form of Sea
Fans. Limnology and Oceanography, 17, 185-192. doi:
10.4319/10.1972.17.2.0185

Hasegawa, D., Matsuno, T., Tsutsumi, E., Senjyu, T., Endoh,
T., Tanaka, T., Yoshie, N., Nakamura, H., Nishina,
A., Kobari, T., Nagai, T. and Guo, X. (2021) How
a small reef in the Kuroshio cultivates the ocean.
Geophysical Research Letters, 48, €2020GL092063.
doi:10.1029/2020GL092063

W BF(2014) F 7 ST R REHEREX S OBA =, e
WEIX, no.84 (CD), PEMNHMEMARA LY ¥ —.

LB ZEXE - AT M- EEE (2022) b
7 B S TE PGP J6 1 B GB21-1 i O SO 5 IR
M. B AR TR, 73, 219-234.

HRAHL (2015) PR IS AR RS R R HERLIX. Wit
HIX, no.85 (DVD), PEMRHHMEFHE®RA Y & —.

BRAH AL (2018a) I #38 J55 1 40 ) 320 v dol 2 o ME R IX). ¥
WEX, no.90 (CD), FEMHHEMARS £ & —.

A (2018b) B & IE L FHI & BK-2" 7 THRIER O
AP IE S 2 7 A0 ORI (i) [ i) vk

DWFHEIE “E IS ] 1B 29 45 1 I FE L B 5 T —
AIEE - BEKBEDMSR—, WERERS ¥ v
& —#H, no.75, 143-146.

BRI (2022) ZOK RS R HEREIX. ORI J#132
WX, M EREIX], no. 92, PEARMMLE
MR A LY 4 —.

WA - SaARTEN - WNFRE - R —H - Frlr 5 -
oK e - SR 7 - EPIR T (2022) S K ORG
WS SR d5 ) B B, R AT
#, 73, 301-311.

Kim, H .-C., Yamaguchi, H., Yoo, S., Zhu, J., Okamura, K.,
Kiyomoto, Y., Tanaka, K., Kim, S. -W., Park, T., Oh, L.
S. and Ishizaka, J. (2009) Distribution of Changjiang
Diluted Water detected by satellite chlorophyll-a and
its interannual variation during 1998-2007. Journal of
Oceanography, 65, 129-135. doi:10.1007/s10872-009-
0013-0

AFTBE - ARA W - AR - PSR - NP -
TR (1993) b 7 7 kD KA - il b 7 7
EFHBDT 2 P =2 A, LAWY VRV Y L
i, no.9, 283-307.

JEARETT (2000) #EREE A DR 2 HARREAD x v ¥ 2 1
7 — & OAERK © Japan250m.grd.  HO'E H A A 7S
BHE, no. 353 (CD).

G (2021) WIS B 2 2l &, T — & H .
https://www.data.jma.go.jp/gmd/kaiyou/data/db/kaikyo/
daily/current HQ.html (B H : 20234-3 H 23 H)

i ML Ve — - ML - (R I& AT - =808 (2022)
GB21-1 R U'GK20 i ( & 7 7 5|5 JE0MK) 1= 1)
% R ENL. R AR, 73, 197-200.

M REE - ERER— - SR (2023) GB21-2, 3 b1 T
HI| S R IR ds F 2 I BRI OBEEE. B3
PR, 74, 193-202

Komaki, S. (2021) Widespread Misperception about a Major
East Asian biogeographic boundary exposed through
bibliographic survey and biogeographic meta - analysis.
Journal of Biogeography, 48, 2375-2386. doi:10.1111/
jbi.14210

Lesser, M. P., Slattery, M. and Mobley, C. D. (2018)
Biodiversity and Functional Ecology of Mesophotic
Coral Reefs. Annual Review of Ecology, Evolution,
and Systematics, 49, 49-71. doi:10.1146/annurev-
ecolsys-110617-062423

Matsumoto, T., Kimura, M., Nakamura, A. and Aoki, M
(1996) Studies of land bridges and the migration of men
and other animals along them. Detailed bathymetric
features of Tokara and Kerama gaps in the Ryukyu Arc.
Journal of Geography (Chigaku Zasshi), 105, 286-96.
doi:10.5026/jgeography.105.3 286

— 285 —



WE MRS 20234 B T74% H5/6 %5

Minami, H., Oikawa, M. and Ito, K. (2014) Newly discovered
submarine volcano near the Tokara islands. Report of
Hydrographic and Oceanographic Researches (¥ 7|5
WA TEES), 51, 145-151.

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,
441, 106623. doi:10.1016/j.margeo.2021.106623

Morard, R., Fiillberg, A., Brummer, G-J A., Greco, M.,
Jonkers, L., Wizemann, A., Weiner, A. K. M., Darling, K.,
Siccha, M., Ledevin, R., Kitazato, H., de Garidel-Thoron,
T., de Vargas C. and Kucera, M. (2019) Genetic and
morphological divergence in the warm-water planktonic
foraminifera genus Globigerinoides. PLoS One, 14,
¢0225246. doi: 10.1371/journal.pone.0225246

Motokawa, M. and Kajihara, H., eds. (2017) Species Diversity
of Animals in Japan, Diversity and Commonality in
Animals. Springer Tokyo, Tokyo, 721p.

HAWR T — 42 v 24— (2021) BIREIHT — 2. https://
www.jodc.go.jp/jodeweb/index_j.html ([ & H : 2023
F3H23H)

Ota, H. (1998) Geographic patterns of endemism and
speciation in amphibians and reptiles of the Ryukyu
Archipelago, Japan, with special reference to their
paleogeographical implications. Population Ecology, 40,
189-204. doi: 10.1007/BF02763404

WFFR— - I 57 - ARSFEI - RAERES - Sy -
EAKAIME - LR - R A - AEAE] - BSd
—.(2005) A FHIEIEERICN BT S O0218, W2
DOEMFEF. BRI R R 2B E YR

FEEMRPHCE, 44, 1-13.

Schiebel, R. (2002) Planktic foraminiferal sedimentation
and the marine calcite budget. Global Biogeochemical
Cycles, 16, 3-1-3-21. doi: 10.1029/2001GB001459

Schiebel, R., and Hemleben, C. (2017) Planktic Foraminifers
in the Modern Ocean. Springer Berlin, Heidelberg, 358p.

Stow, D.A.V., Hernandez-Molina, F. J., Llave, E., Sayago-Gil,
M., Diaz del Rio, V. and Branson, A. (2009) Bedform-
velocity matrix: The estimation of bottom current
velocity from bedform observations. Geology, 37, 327—
330. doi:10.1130/G25259A.1

SRV - BRI - Frile B - SR - Lo G-
TEHEA - TREPAHE (2022) 5 &K O EEE
WRIHR OB 5340 & 72 ORIIEER]. s E A AF 25
, 73, 275-299.

Tsutsumi, E., Matsuno, T., Lien, R. C., Nakamura, H.,
Senjyu, T. and Guo, X. (2017) Turbulent mixing

L

within the Kuroshio in the Tokara Strait. Journal of
Geophysical Research: Oceans, 122, 7082-7094. doi:
10.1002/2017JC013049

Ujiie, Y. and Ujiie, H. (2000) Distribution and oceanographic
relationships of modern planktonic foraminifera in
the Ryukyu Arc region, northwest pacific ocean.
Journal of Foraminiferal Research, 30, 336-360. doi:
10.2113/0300336

Weber, M., de Beer, D., Lott, C., Polerecky, L., Kohls, K.,
Raeid, M. M. A., Ferdelman, T. G. and Fabricius, K.
E. (2012) Mechanisms of damage to corals exposed
to sedimentation. Proceedings of the National
Academy of Sciences, 109, E1558-E1567. doi:10.1073/
pnas.1100715109

(%2 fih:202210H31H ;s 2 2023426 H26H )

— 286 —



