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Marine geological survey around the Tokara Islands, Kagoshima Prefecture, in Fiscal Year 2021

The Geological Survey of Japan (GSJ) has been published the Marine Geology Map Series (1:200,000) for Japan
since the 1970s. In this special issue, we report the results of seismic reflection profiling surveys, bathymetry
surveys, magnetic anomaly surveys, and submarine sediment surveys conducted around the Tokara Islands as part of
the northern Okinawa Trough Project.

Upper: Sunset on Suwanosejima island, a volcanic island in the Tokara Islands archipelago in Kagoshima
Prefecture. Suwanosejima is an active volcano, and ash plumes can be seen billowing from its summit.

Lower left: Deploying the seismic source (air gun) used in the seismic profiling survey.

Lower center: K-grab sampler for obtaining submarine sediment samples from the sea bottom.

Lower right: Deploying the dredge sampler for obtaining submarine rock samples.

(Photograph and caption by INOUE Takahiko)
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INOUE Takahiko, ITAKI Takuya and AMANO Atsuko (2023) Special issue on marine geology around
Tokara Islands in Kagoshima prefecture: result of marine geological mapping survey cruises in Fiscal
Year 2021. Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p. 187-191, 1 fig and 1 table.

Keywords: Geological survey cruise, Marine geological map series 1:200,000, Tokara Islands,
Kagoshima Prefecture, Island arc, Volcanic front, Seismic profiling survey, Bathymetric
survey, bottom sediment, marine environment, magnetic anomaly

PE TR AL T, E LRy AR i o — B
& LT, HARRBEIMESIC 35 e e X o 4 % 17 -
T3, MBEEHVE XN, BRI 4 K U 7 i e
XN, WESHE OHER % K L 7= K IEHEREIX], MV O
Wi & I U 2=z G I RE X2 5 %5 5. 20198 £ T
12 H AR FEEY SR R O35 K 54 & FE OO B P4 af i A
WROMEA5ET &8, 2020FK 2 5 JUNF T2 5 &
FEK I F T O LA DR (AR Tl — et % &
EL, lw7ﬂ%&%ﬁ®ﬁﬁéﬁﬁbt IZZ@
%ii?t%&bft#%ﬂmﬂ&% DZ% HZh,
WJZ%% UE%ﬁ%%ﬁﬁﬁﬁ ﬁi ﬁqﬁﬁ
E;@%f‘iiﬂ hYicEIZ A EE /J\i’.% 5,
ﬁ%%ﬁﬁﬁmtﬁﬁﬁé.%tuz%,¢Z%,W%
ZWER RO KL 7 e Y MCHBLTED, &
BEKINTH D ZERMEN TS (AL, Tl -4
%2mﬂ 72, b I HISHEMOTEIIRIZIE, mr%
¥%&aﬁﬁﬁb WIRIZ G ZROWRKLHH S T
B0, EFEOFEMmEIIE T — & 2 6 Fr- gk
NELSMEENTHBIWETH 5 (B A1, Minami et al.,
2021). X SIZPEHICIZAKTE 1,000 mPAZEOF3Hh % 2§
290 7 7 LSRR L UCIRA S, KA
OV R R OME LI DONWTIIE 1 RICE LD B.

2021 FF-FE I RIEB A & ALEB b 7 I HBEEISIC B\ T
JUUG RSP DU PEFAATHEM [ AL & TRTEFER S DM
TR RE L] & D223 3 D DA B A L 7.
WRZFLREIAE O AL, 20214E7H» 58 A
(GB21-2#fi¥E) & 11 A (GB21-3 fifiifE) D 2 ffiiE, HRTUEEE
R 1 kL & O 2 SRR U 10 T VR (GS21 A
W) R L 72, LEALE W 72GB21-2 i3 2021 47
A17H » 58H2H 12, GB21-3fit# 1%20214-11 A2 H
2626 HIZHEREL 7z, WHEEBMEIE LT, FIC G
BERE, iU s RO HO 28R ER
VL F E — 2 H NS (MBES) & W 72 g g

AFML, FEMEHIE LTFICs 7 7RIS A Wi
EEEHERREL, F Ly Yy — 2O EAE, A
%75 €T 4 37 7—%HOIARRGRRIRZ 17 - 7=
T LA O 72 GS21 gl 2021 4R 10 H 5 HA2 5 10 A 23
IZHEREL T 5. GS21 i TREAEBHIO A % i
L, REEWBESE, Yoy sRUO=ZROMHEH%HW
R, MBESZEHW-BRMIEFAEE Y 74K+ 4
7a7 74— (SBP) & FHl\\\ /- VK28 5 5 R BE T I
HBaEIT-oT0W5. ASTIREINSD2021 FEIZHE L
- FENE CTEE L 727 — ZI2OWT, HWEFENZH
HBicEewb. F72, 2020 201943 A) D + 1 55
5 3K 0 W PR A (GB21-1 /i) THUS L 7230 o
ST - RIS S A A A SRS, 2018 48 IS R IE IR R
ﬁf%%bt@@%glﬁﬁmmm%@f 57z
JKDOHERTE DERIZ OV TORE L&D,

KFIE, A7 3TV BN W, B0 fRoE

128 A ER E T B A, BEIEIEK, 773 ) 5T
<, WU ENEREIC O TEREE k57— 2 KU,

KD HWHEEART O SIHICHEKR TS Z LT3,
PR, % D& oHMRPERIZ OV CHEBICHTT 5.
B NIEA (2023) 13, FAEIZH W THIS L 7-MBESIZ &
2 @ REEEIR B ORI OV T L /-E DT
b B, KigxrTix, #irzaigs — 4 2EEL, @50
MED (R EXhTh=e 08, N5 7830
B 28550 v VIROEE DO TH B & &
5T U7z, E£72MBEST — 4 » AR L 72 8% FHkALA&
Ero, KUMEFIERRI O AR RE L T, b
SHEOKLT Ty FRTIE, WEICHEL RIET AL
MBI TH B Z L AR L RIS
PO L 5 B IEH T, b S HERIERO LS &
BT — 2 ODEOVHEICB W TREELET -4 THD,
SHROKRROWM A FN T 5 L TEREFER LG
LB,

| EEEHATR AT B REERA £ v 4 — HE R

Z2E (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)

" Corresponding author: INOUE, T., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: inoue-taku @aist.go.jp

— 187 —



= = = P
o o o o
N o [ee] O
™M (g0} (@] (@]

Is¥

{

)

132°E

WE MRS 20234 B T74% H5/6 %5

130°E

128°E

126°E

ERME
2 \\f

gap

L}
]

-
\

lfuchinosﬁ'

i1
"
. ¢

aﬁalshima ISTe

|G'

akanoshimall

s n
/anosejima
ekijimals’

N
W

|
us

%

g §\
4%,
AR
X, .V K
oA
20,009,
X 5\@'\ Y

7

%

rabujimalls®

no-E

A X
28

32°N

30°N

28°N

128°E

126°E

R LB YRR L

Bathymetric map around Tokara Islands.

Wi CINE L - AUEBLINOMIM 2, BB T & Iz 8@ i 1% 2020
-7z

£ ax
2
g7
NN
oy
mm?
iu
EMB
e IS
£ &
Bxd
X
®

Fig. 1

indicate track lines curried out in geological mapping cruises by Geological Survey of Japan

before 2019 FY around Japan. Box enclosed by black broken lines indicate the study area since 2020 FY.

Geographical names follow Geospatial Information Authority of Japan.

Red lines
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Table 1 Correspondence table of geographical names in the surveyed area. Geographical names are based on

Geospatial Information Authority of Japan and Japan Coast Guard.
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GB21-2,3 FH S ERABKICH T B VILFE - LAIRBICKZBAOEE

aT #BE'-EEH K—'-#Hhk =H'
KOGE Hiroaki, SATO Taichi and SUZUKI Yoshiaki (2023) Results of the multibeam echo sounder
observations on the GB21-2,3 cruises (around Tokara Islands). Bulletin of the Geological Survey of Japan,

vol. 74 (5/6), p. 193202, 7 figs and 1 table.

Abstract: The high-resolution bathymetry was observed using Multibeam echosounder (MBES) as a
part of an ongoing seafloor mapping around Tokara Islands, a region from latitude 28°45' N to 31°15'
N, and longitude 128°50° E to 131°20" E. The bathymetry map indicates that several bathymetric highs
such as Hiki Sone, Minami-Gama Sone, Gon Sone, and Tairashima Sone, are part of a continuous ridge-
like feature and possibly is located on the edge of the Okinawa Trough. The backscatter intensities are
relatively high around Kuchinoshima, Nakanoshima, Gajashima, Kogajajima, Suwanosejima islands,
and Hiki Sone, which suggest the presence of volcanic collapse depositions around them. Such high-
backscatter intensities are also shown around Akusekijima and Tairashima islands suggesting distribution
of volcanic collapse depositions, too. The result indicates that volcanic activities accompanied by volcanic
collapses is common along the volcanic fronts of the Tokara Islands.

Keywords: Tokara Islands, Okinawa Trough, Bathymetry, Volcanoclastic material, Backscatter strength
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represents the GB21-3. The red circles indicate the locations of the sound velocity observations. Bathymetry data was
used the arc-15 sec integrated grid (GEBCO Compilation Group, 2021).
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Table.1 The list of sound velocity observations during GB21-2 and 3 cruises.
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SATO Taichi and KOGE Hiroaki (2023) Preliminary results of the magnetic anomaly survey around
Tokara Islands during the GB21-2, GB21-3, and GS21 cruises. Bulletin of the Geological Survey of
Japan, vol. 74 (5/6), p. 203-209, 3 figs and 2 tables.

Abstract: Geomagnetic surveys were conducted to make a marine geophysical map in the northern part
of the Tokara Islands. A total magnetic anomaly map was made based on the observed total magnetic
field. In addition, a magnetic anomaly map of the whole Tokara Islands was made together with the total
magnetic anomaly calculated from the vector magnetic surveys obtained in the southern Tokara Islands
last fiscal year. Magnetic dipole anomalies are observed around the island arc area and several bathymetric
highs, presumed to be due to volcanic activity. Geomagnetic and published gravity features suggest
that the north-south trending ridge on the western side of the survey area forms the eastern edge of the
Okinawa Trough containing igneous activities. A positive magnetic anomaly is observed in a part of this
topographic ridge, which is presumed to be due to magnetization caused by surface volcanic activity or a
deep-seated magnetic body. On the trough, a positive magnetic anomaly without seafloor bathymetry is
observed. Based on the published regional magnetic map, this anomaly is considered part of a magnetic
dipole anomaly, suggesting subseafloor magmatic activity.

Keywords: Tokara Islands, Okinawa Trough, Bathymetry, Magnetic anomaly, Submarine volcano
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Fig.1  All track lines of magnetic anomaly observations during the GB21-2, GB21-3, and GS21 cruises. The solid red, blue,
and green lines indicate the GB21-2, GB21-3, and GS21 survey lines, respectively. The orange triangles indicate
the position of the figure-eight turns in the index map area. Seafloor bathymetry is based on J-EGG500 (Japan
Oceanographic Data Center, 2015). The grid interval is 500 m.
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1% GB21-2, GB21-3, GS21 AAEMIEIC ¥ 13 % 8 DFHE—H.
Table.1 List of figure-eight turns during the GB21-2, GB21-3, and GS21 cruises.

) ) Time(UT) Position
Site name Cruise Date 3 3
Start End Longitude Latitude

FE21-1 GB21-2 2021/7/25 22:18:51 22:29:14 30°40.31'N 130°30.12'E
FE21-2 2021/7/28 18:53:30 19:06:14 29°15.06' N 129°50.05'E
FE21-3 GB21-3 2021/11/4 14:20:00 14:33:46 29°22.63'N 129°56.63'E
FE21-4 2021/11/23 17:56:17 18:00:44 30°39.98' N 131°10.01'E
FE21-5 2021/10/7 21:02:21 21:11:05 30°49.89'N 130°44.87'E
FE21-6 GS21 2021/10/14 7:24:14 7:41:18 28°50.29'N 129°30.87'E
FE21-7 2021/10/17 0:24:13 0:40:53 30°12.74'N 130°35.59'E
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Table.2 List of the 12 constants of the ship’s induced and permanent magnetic moment from the figure-eight turns of GB21-2, GB21-3,
and GS21 cruises.

sit Induced magnetization matrix Permanent mangetic field Standard deviation
e name Byy By, B3 By By, Bys B3y B3, B3 Hon Hps Hpv Oh Oy Oy
FE21-1 1.0342 0.0848 -0.071 -0.025 1.1891 0.0824 -0.15 0.0472 0.8713 -13447 8468 -17499 61 166 284
FE21-2 1.0387 0.0823 -0.087 -0.018 1.189 0.0529 -0.159 0.0521 0.9386 -12611 10053  -21443 89 204 239
FE21-Mergel 1.0386 0.083 -0.091 -0.027 1.19 0.0986 -0.16 0.0512 0.94 -12356 7503 -21495 83 191 267
FE21-3 1.0438 0.0436 -0.115 0.0207 1.1938 0.048 -0.107 0.0459 0.6692 -11857 9290 -6686 164 115 243
FE21-4 1.0617 0.0256 -0.241 0.0727 1.1723 -0.211 -0.116 0.0493 0.7345 -4467 24130 -10513 557 698 279
FE21-Merge2 1.0401 0.0403 -0.103 0.0341 1.1881 -0.012 -0.113 0.0481 0.7097 -12494 12607 -9020 401 479 261
FE21-5 1.0105 0.0042 -0.599 -0.054 1.118 -0.141 0.0285 0.0487 0.374 21408 9809 19276 780 795 432
FE21-6 1.0694 0.0317 0.1702 -0.043 1.1235 -0.004 0.0491 0.0573 0.5809 -5104 5118 11646 800 280 528
FE21-7 0.9713 -0.025 -1.073 -0.049 1.1191 -0.055 0.06 0.0596 0.6934 38293 7076 8386 686 1446 401
FE21-Merge3 1.0448 0.0215 -0.13 -0.042 1.1239 0.0127 0.062 0.0643 0.7712 5033 4577 5514 924 848 514
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Fig2 Total magnetic anomaly map integrated by GB21-2, GB21-3, and GS21. The grid space was
set to 1 nautical mile, and the contour interval is 20 nT.
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The integrated total magnetic anomaly map of the north Ryukyu Islands. Total magnetic anomaly calculated from vector
magnetic anomaly data of GB21-1 and GK20 are added to the total magnetic anomaly of this study. The grid space was set
to 1 nautical mile, and the contour interval is 20 nT. The black rectangle outlines the area reported in this study.
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ISHINO Saki, HARIGANE Yumiko, MISAWA Ayanori and INOUE Takahiko (2023) Overview of the
seismic survey and dredge sampling in the vicinity of the Tokara Islands conducted during geological map
research cruises in 2021. Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p. 211-230, 9 figs, 1
table, 3 appendices and 1 plate.

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

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

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

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

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

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

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

5.2 bASFHISEAEH

AUGIE THUS U 2= RN D 5 5, PEALPE - SRR s
MO Wih & b2 SMEIZEE 7 X2 5B IXNC E M EHURT.
UGS CThe & PHE MG DZENT AR U X B2 fg i3, &
TR, MEER, HEER CFEERICH  #iadbdis -
P R P 5 TS AR U 7= 3t 09 &5 & 0 O Ve RIRHE o #1C
o THSO kmiZPEB LY =7 2V P ELTHRO S
NEE3X), HEREREDZER A S WVE S DL 2R (56
7XLine 46a-gb213 CMP 600 ff ¥, %5 8[X|Line 33a-gh211
CMP 1650 13%) . Z D JLL—Rama V4 A mlC ik U 7= i
EREE D, BARE AN TS kmEH ISIEi 7 RE)
THEOAMELREL, FEERMATIERSR SN
. AR TIRESE L 2RO L WO 2 B A (557
X)), FEh SR GESIX), FEARETE A (M)
DY A LIS 5.

FZ BT, JCACH — R R Y 5 s fak U 7= 3t
ErEE 0 & kilz vy b & DR OWIET- I b
SN A R L B HERRE A< 3 LT (387
X). HeRdREOFEREH 6 0.1-0.5F (FEEAR, TWT) L0
AT R Tl SO 2 R TN RSE 2D 51 5.
Z DA 5 NI O & R L § S HERAR I, kil o
VO PN D > TR # 3 9Emc b 5. HeERTRE
NEBIEBERRE LD EWEIC X > T H L =Z %%
1Ty (357X Line 46a-gb213 CMP 1000—2000 % U Line
46b-gb213 CMP 0-1000{35). IEWTRED 5 5 bl D2
BEAKEWBERMIEOY =7 2 v b & L THLSWEIT
IEHEX K OB KAt b CHEM T &, Eriddt
LR -Mr A E RS (B3X). FZEE A KU
SBEICBNTOAR, PaE S OBMATRE 2 LR 2875 A
35,

G2 VG R OEARRE AT, 2SN
e BRI, AR 2 NSO & R L 5 2 HERTRE 23 A
AL, BEAHE B O ALAL S — B R P4 &m0 g 2
Ko TEMDBELCTOEA, —EHTHREIZ K 32EFOR
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Fig. 6 (a) Stacked seismic profile on the east of Kodakarajima Island (Line 1013a-gs21) and (b) its interpretations. Solid lines: faults

(bold lines indicate tracked faults in Fig. 3).
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HERSRE D33 AG L, IEWIRE IS & - CHEBIT AN — Rk A 2
D T T 5 (3 8 KLine 33a-gb211 CMP 300— 1200 {H3E) .
—HT, MAOFEERET T, IRE2YY < AT S
PR S5 T & RO HERG R I3V I K D 0.2-0.5 mseclE £
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Fig. 7 (a) Stacked seismic profiles west of Kuchinoshima Island (Lines 46a-gb213 and 46b-gb212)
and (b) its interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Fig. 8 (a) Stacked seismic profiles west of Suwanosejima Island (Lines 33a-gb211 and 33b-gb213) and
(b) its interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Fig. 9 (a) Stacked seismic profiles west of Akusekijima Island (Lines 27a-gs21 and 27b-gb211)
and (b) its interpretations. Solid lines: faults (bold lines indicate tracked faults in Fig. 3).
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Fig. A2 Bathymetry map of the dredge site. Blue line: ship’s position of GB21-3 D06 from when the dredger

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

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

GS21 B COHOEREEY TR MNL7O7 74 5 —HFEICEDL
b B Z 3B EBIEOBE T ZBIEE

=& XEBE'-HbL BEBAY-ET RE'-#HK =H'

MISAWA Ayanori, FURUYAMA Seishiro, KOGE Hiroaki and SUZUKI Yoshiaki (2023) Shallow
submarine structure around Tokara Islands based on the high-resolution subbottom profiler survey during
the GS21 cruise. Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p. 231-243, 9 figs.

Abstract: During the GS21 cruise, in October 2021, a high-resolution subbottom profiler (SBP) survey
was conducted focusing on the volcanic front around the Tokara Islands using R/V Shinyo Maru (Tokyo
University of Marine Science and Technology) to obtain geological information on the shallow subbottom
structure in this area. In this paper, we summarize the shallow subbottom structure around Higashi-
Shin Sone, the southern area of Gajashima Island, the Gogo Sone area, and the Amami Trough near the
Tokara Islands revealed by SBP surveys. The area around Higashi-Shin Sone and the southern area of the
Gajashima Island tend to have fewer faults and submarine volcanoes than the area around Gogo Sone,
and the sedimentary layers consisting of stratified structures are well developed. Around Gogo Sone,
depressions and stepped bathymetry, probably caused by faults, have developed, and topographic highs
that are thought to be submarine volcanoes have been recognized between the islands. In the Amami
Trough, a reflective surface characterized by sand waves has been observed on the northern slope of
Oshima-Shin Sone. In addition, the bedding plane of the sedimentary sequence has been exposed as in a
cuesta, which is a type of erosion morphology, in some places due to erosion.

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

DORIFEIZ100mTH 5.

Bathymetric map of the northern Okinawa Trough. The spacing between contour lines in the figure is 100 m.
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Minami et al., 2021) .

Fig. 2 High-resolution bathymetric map around Tokara Islands area and GS21 cruise survey lines. Black
lines indicate SBP survey track. Red lines indicate SBP profiles in this study. Dashed bold orange
line indicates the position of the volcanic front (ex. Minami et al., 2021).
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P OEEKNEE THEHT 2 HINTH 25K, KORN
s EER O AR T & % RTEIEHANE IS KBIX 7y Eh %
({5l Z1F, Ishibashi et al., 2015). AIHRDOHIZIZL K D
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FHSIZZ L o h sk, #7765 K0
TEESWBIHTO 7 4 YV VT L — b OIRARAIZEN
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B 7 BN SRR O K SIS EwE Bhe L, Fh
12 Y I VAR S R 65T 5 2 KE T miia &
a2 540, FEHiai (4 Magith) & EHtHH0.7
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iR Eh T s (BIZ 2, 2010). F£72, OZET
ARG RIE, 2B TIIARGTA 4~ ROk
ATA4 34 b, BAREROV/NAEE TR ARIARILIE A
SAEL TS, —F, & - /PNEE - NENSTIE, B
Wit & HEE XN B KA 2 B REIR X W B R IB e ok
9% (FFEFIZ A, 2008).

N 1 5 B SRR O E A FE, ki v v b
W SRR b 5 712 TSI RE T SRR
KILESEIZBET B2 20 (Bl 212, BEHEIE A, 2010,
Minami et al., 2021) (F2[X). FiZ, KEEHRIZIZRCHE
DU KILHE P IEBUAAAE L, T4 Tl FIRR T
PESHORIC L A i AAE L 0, AR
J TR A LT 7 DAL, HIEERTOROKIEH Ok
EDFER L JLEBTD Y =7 ¥ b3 Ai» SHEE S -
EREWT I DK DFEAE, 35 7 b LI 5 1E8)
7)) 7 MO & Z BT 3 KILUTE B O LFLEH
H 7212 XM Ty % (Minami et al., 2014, 2021, 2022).
F 72, ARUHROAREEIZB L TldArai ef al. (2018) 12 &
DWRE N T 75 K0T vy MRA RS KGR E R
EERARE R, kL7 oy MR TIREAREICPES B
KENT~D Y FOFLERLHM N 5 7z TDY 7
T4 Y IR O EWTRE R U R DA
.

4. BEMTEE

AR O D K% B 6 PSP - 5 73k - kil
7 a Y Mg - FERN - mislahmisk (5] 212, Ishibashi et
al., 2015) IZX A T34, SHEOFAE TIEIHE - 5
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IR 2X) . RFAE TIEFHEHMEGZEOMME N 5 7
B TR ARG 1,150 m, — 7 SRATHE B g O AR SE IR
W5 THROARAKER 1,200 mOFPH A2 FAEL 2. &k, K
WIRO BRI HEMSROFEMZEL T, & FiE»
(2023) # B iz,

AR OWEHIE O IZ, W~ 5 T L B S
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T, %Eﬁ/ﬁm ﬁ/ﬁm ¢/ﬁﬂ5: J N
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RUWFIRI IR OBKMEE (V=74 1) RS
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FWERDOY) =7 A Y PRFEL TS (2 - $K,
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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, F: facies 8, and G:

facies 9. The acoustic facies classification is based on Ikehara et al. (1990) and Inoue et al. (2017).
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5.2 BAREERHIE

ARSI AL T v MRICMET A ETH D, BEE
B ICE S 3 EHE S kil 7 vy MRIChET 5.
B39 IO hREBICHIBENE X O RH D, Thi
B U CPMNZAKEE900 mD F-IH A, I 1d A 600
mAT OB A FE LT3 R 6lX) . M 39 (55 6 X))
T, PRFICMET BN E D TIEME T ROk
oA ohs. iz 2HOEEH S &5 FHx
MR TR FICRBH4NRD 5N B0, EIRNZEH2 &
VIEtHg BB 6N 5 (FFeAlX). 2D 5, WENEE
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TR ATRIC MR DI 2580 5 5 28, ZOfsy
ORE BRI PEE S h T n=g, 7ok
EEEARHTH % (GH6BKX). Mo FETB I IXIERTRE D
TEAVRIBE XN B 728, T OHTZIZWRGIE I LE TR
Ehizd0LEZLNE. MAT, WrimoEEFBIZIZ)E
1R ORERH 9 2588 515 S A 100 mDE KD H
&L D 2580 6 b (55 6CK).
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5.3 AEERADE
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5.4 BWEMRBAE

BB 1015 (3L APIR I 28 % AL P55 1A % R
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S - Article

GB21-3 i ICHW\ T b A IS EADBHRTHERR S W /-
HEEOAREBEAICED (HBEEA LWEZENE

X M- FHRE ES'

ARIMOTO Jun and UTSUNOMIYA Masayuki (2023) Depositional ages of sedimentary rocks obtained
from the sea floor around the northern Tokara Islands during GB21-3 cruise, based on calcareous microfossil
assemblages, and their geological significance. Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p.

245-257, 3 figs and 3 tables.

Abstract: Calcareous nannofossil and planktic foraminiferal assemblages were examined to determine
the depositional ages of sedimentary rocks obtained during GB21-3 cruise at around the Tokara Islands,
northern Ryukyu arc. Depositional ages of examined microfossil-bearing samples are shown to be the
Early Pleistocene (Calabrian) or younger. Several samples from the western margin of the Tane—Yaku
Spur in the forearc side and from between the Higashi—Shin Sone and Sango Sone in the back-arc side,
are correlated with calcareous nannofossil biozone CN14a and/or planktic foraminiferal biozone PTl1a,
and their depositional ages fall between 1.59 and 0.43 Ma during the Early-Middle Pleistocene (Calabrian—
Chibanian). The other younger samples are correlated with calcareous nannofossil biozone CN15, which
constrains the depositional ages younger than 0.29 Ma (Middle Pleistocene to Recent). Our observation
on lithology and microfossil assemblages imply that the sedimentary rock units which derived the
examined samples likely have geological records of volcanogenic sedimentation and tectonic influence on
uppermost crustal recycling at the northern Ryukyu arc during the Pleistocene.

Keywords: biostratigraphy, biochronology, Quaternary, Pleistocene, calcareous nannofossil, planktic

foraminifera, Tokara Islands, Ryukyu Arc

®F

GB21-3 i 12 35 ) TALEBHRERAN I A 5 %1 155 i 3 O i
JE A & BRI & 7= HERTS RN DT, R Ic a2
BB (RIKE F /b4 - wsbetif L) ot
o7z AIRBRMILAOE D & h e alkhid
2T, WSS 7 7D 7 v BILEOHE AN AR
. MU ORE T - BB RES > 55 6 h 7zl
— &, KROHIMMOFHFER-Y » TERE» 5/ 560
7eahBHE, AKE S /b CN4allling & U < IdimlE:
AILREAHEPTIadE A I b & h, HEREFRI1E1.59-0.43
Ma (BRI - E 2 o hb. 20T - BAWE
BTG ESTF & hzadBt o —#81%, fIKE - /b hads
CNIsHH St & 4, HEREARIZ 0.29 Mall B (b 158 37
L) ICH X 5. HHERLMILAR SRR, 6, Z
N5 OB O HN$ 5 MV 13RI 5 BT LR o B R
BRI B 2 KLEBIR T 7 F =2 2 &85 & LR
fEF & GC8k L T B TREMEAVRIE X 5.

1. IUBHIC

b ZHEE, MEEERILEORAS & EERE DM
IZRET B KL TH 5. WEFIIZIIHE =2 K
VHEMRDKILE D 5 VXA E Bk E L, B
2B B IR HE RO I IEFICRs T 3
(HR¥7IZ A, 2008). —F, BEAEDMBHERHE RS KFE
WHIOAERA» 6, MPHES - OB - Wi fh
T % Wik RUERHERCA ISR I L 2 VB A2, dEERE
VIS OWIR N2 i35 Z &AL 2 ICk > T 5
(RFHER, 19994 E). L7=a-7T, +H Z5EEH
BOHmAENIT B 2 WERHEFRERLHRIEM, ALEH
BEEEGO M ERT 5720100, BEHEICXS
WPEHE B HROEME, BlHESREIC B 5 BEF%E
E DI AW C A TIRRBAT R TH 5.

PE R AT TIZ20204E & D, o SHIE
W2 B0 220 57D LIHFEBEXOEREHIE L
THEFEEFER A I L T\ 5, 202143 HizHii X h

' BEERHTR AT B RERA L v 4 — WETEEIIZEEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
* Corresponding author: ARIMOTO, J., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: j-arimoto@aist.go.jp
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surveys during 20202021 FY.

72GB21-1 i CTiE + o 7ML & e AR & L
WM - FERDAOWEBEL, 5 F Ly DI &0 iiili-—rh i
FEHTH (0.9-0.43 Ma) DM AR T 2 RSB A1 5
W= GBI AT - 780, 2022). ARTIX, FEE11
HIZHERE S N 7=GB21-3 MO TR TH 5 /7
BELIIEIZ BT R L w U dh 507 5 THRIBIZ & D EREL
ENHERARE AR E LT, HIKEMILATE L 1

R, 2 OWBEZEERICSONVTERT 3.
2. #ABETE

2.1 #=H#
AR TIE, GB2L-3 MR BT 5 6 ik

PRELE 725 10RO HERCA RURHZ DV TR 2 17 5
=1, 1K), AR TSRO ILHE» S /vl

IZATHARBE-EQE##ES kKb 7a Yy b (Ta

FORHRHUSE X, DI2H#I% 2020~
Sample locality map for this study shown together with ship tracklines (blue) for geophysical

2021 4 FEAE SRR O A & 7§

A, 2007) XL, HOF & RioE, P95 A& RO & o
5. G2 SR ARI20 kmdD F Ly VD06 I,
BIAVEN S AR 2 ERE £ 0 2 551 - B A
OFFBICHL T2 GBI s HBFIES, 2023). FLoy
DAL IC 2HERH 5 KR 583-503 mD VR A il D LS X
HTHEME N, B4 kgD I AEE - d PERE A ROR
BESN. 0S5 BEHEDEKL 3 53K (D06-02, -08, -
15, -16, -19) OHERTA TR & L ARG I E R L 72 GB
12%). D06-02, -08 K -19 D3 EHE, PIERBIZRIZ X 5
s L RCH T IR & ST, B ST CRIA < B
WWETH 5. RT3 6%E BAO, AAEmPEE -
mREER A EOMEMEALRBE T & L, D06-02 KT
DO06-197RHZ T K ILE M HIR & & A 51 5 BIEHY
K& Eh 3 (5F2Ka). D06-08 R FHIRB@DEF %
SHEICET (BB2Mb). RNTFRITHIKE H 5 W IFEIKE

U]
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GB21-3 AR O AIREMILA R (BT - F48E)

1R MEEOBO D) 2 . BOBHRIAL B O PR K ORI A EHE A (2023) USRI A (2023) 12965 . AHO S 430k S
BbHOURT GEMIZA X 21 8 a2 2. KNI DWW ORENA LR (PF) RUAKE T /LA (CN) B0 5 hz g 0
ETNTIXTRY. FLy Ik DRR5N72D06 RalBtOBEIE L KEIE, FLoy Yy —HEHOEDTH 5.

Table 1 List of examined samples. Coordinates and water depths are from Ishino ef al. (2023) and Suzuki et al. (2023). Simplified lithology
are also noted. Each sample for which planktic foraminifera and/or calcareous nannofossil are determined is remarked by "x". The
location and water depth for D06-series are those when the dredger apparatus set on-bottom.

Type Sample ID  Latitude Longitude Water depth (m) Lithology PF CN
Dredge D06-02 29°38.6633° N 129°57.3036" E 583 Poorly-sorted tuffaceous sandy conglomerate X X
Dredge D06-08 29°38.6633° N 129°57.3036" E 583 Poorly-sorted sandy conglomerate X X
Dredge D06-15 29°38.6633° N 129°57.3036" E 583 Mudstone X X
Dredge D06-16 29°38.6633° N 129°57.3036" E 583 Muddy sandstone X X
Dredge D06-19 29°38.6633° N 129°57.3036" E 583 Poorly-sorted tuffaceous calcareous sandy conglomerate X X
K-grab g123 29°26.3710° N 130°05.2913' E 605 Bioclastic calcarenite X

K-grab g125 29°29.6034" N 130°17.7445" E 327 Well-consolidated mudstone -

K-grab g174 29°37.2147" N 130°1.5352" E 525 Tuffaceous calcareous muddy sandstone X X
K-grab g201 29°44.2746° N 130°6.0069" E 736 Poorly-sorted pumice-bearing bioclastic calcarenite X X
K-grab 9326 30°19.0935" N 129°40.4151" E 548 Tuffaceous calcareous muddy sandstone X X

OMIRIEIZ X DIBSE S h, ke L CRERSIRETS
%. D06-15 K U-16 I3 ERBHMR TG & R T
DPEKRUWETH D, EWIEREERTIZZ L (B2
Ke). B FL v U THELNZRBORIBUEIZIED 5
FEORHEEEL S 5720, 1S -200En%D
DEGHLVEREZRS K HIZLT, Rk bBHEOHMIL
AEES 1D ORETEARINIZIRIEL 2k 5 3R 23 -
7= (BJC - F80E, 2022)

FLw VEBHIINA T, K TR 7 7#Reds (LU TK-2
7 7 LMERR) & W TR S Iz, sHbE o RS S 50
(RS HERE A AR (g123, g125, gl74, 201, @326) 12D
WL A DOMRET 21T > 72 GE1IX, $513). WS £
FICK B BEORER, ainlMOFET - B A WMIPE 5812
MBS 5123, gl74Hhsi, fET - BAWEH LI EY 5
gl2simd, KOTSRS I O gl e v v =
AR D BN E T 5 2326 Hi i TIXEIAMERR & 7z 23,
[ U< FT - RAUHIPGIRBIZALE 3 2 2201 Hi O s
WEHAETH D, BIHITTER S A2 > 72 (8ikE
7, 2023). gl23 R U201 3kRHE, BHLERE, 7Ly
L, WRREIYI e & AR IRUR BRYER T & Tk L L, HE
BEEMR -5 R # 80 LEEOHIKE (D v v
74 M) THB (2, ). g123akHIIERREAEA L
(B ZELHER, 2013) 3D TR 5N DA, BAE
FE UARTEIREE 200 TH. @201 sARH VIR A L, Al
B A4 2 OBARAERMRT & &L, Wik e & Ak
Br AU MCX32ZEBRORBEEAD SNT, @O~
EEg123 B TR R MV 201 EHE 2§, —
g174 R U326 i FHIEERE O AIKEMETH D (52X
e), AKEDZVIZEHIKEDREIZ L 3BHPED 6 h
5. gl7aiRBhziz kLA 5 2, g6kl IEHIEDE
ARHEHM s LKL IHREE 2 S5 h R 2568
Wohd, gl2salRHIthatkt & B b, BRI m s

HEATOE 2K EHE L EOYEETH 5.

2.2 FH&E

BIRINL 230BHZ DWW, AIRERILATESE 2 8
A% OB, FEEIT-7%2 BN, AIREF /LA
EFREMEA LRI o0 CReid 5.

2.2.1. ARG+ /1R

FH10ERHZ DWW, Hiftkm» SRR RDEEZ LD,
ZIT A4 FEMERL %, RS2 VT 1,500
BOBRCEELIT > 72, BEHEICIOVT, 0.1 mm’
WICBIRE SN 3 PN EMEEA 10K 0 2 0GE%
Abundant, 1-101#% Common, 1{EAfDHE % Few& L
TEH L 7=, RAEDOFUZIZOWTIL, B E 7213 TS
12 & 0[] 5E A3 R 2 fEA Y 85 & 2 3 HILUT D354 13 Good,
3-6H| % ¥ B YA IdModerate, 68|k D & 2L WIGAIX
Poor& LCEHMEiL 7=, F 22— BHI DWW TIZAEEM
BUMERIC K ABIREIT 5 72, AKERTHEE S E 724
R & LR 045 ymD A Y T LV 7 4 L X —T A
U ClHIRZ G CHaRts, A A v 205y £ 3E (H N
4 F ZE-1020) TE—/3F VU LAFEH EIT - 121, EEHM
TP (HARE T ISM-6390LV) 12 &k B BIZ 41T > 7=.

2.2.2. BREMEILEILEA

TR TR R T B 5 g125 30k &2 B < 973z D
WCHET 217 - 72 JBIL I 2 M IBR OV 72 12 emk &
THOW 2R OB E R 1-6 g IZOWT, Ao vk
(Hanken, 1979) 12 & 0 R+ DB D 7 i 4 (L < &
72, 2Ok, BAIEE63 umDER ETABEL, 40 COEIR
HZ IR T — B DL RO X R e RPEBR DR 4 K
T B EEMOMNEPRD 6 254, WO
BCTEMERFOF L WRESRE LW LA EEIC
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WE MRS 20234 B T74% H5/6 %5

F2X HERUE TR O RN 20K T B (125-2000 pmii53) ;5 (a) D06-02, (b) D06-08, (c) D06-16, (d)
gl23, (e) gl74, REANTAILAF 7 A &R, (f) g201. A7 —/¥—id 1 mm.

Fig.2  Representative photos of particles (125-2000 um fraction) in examined samples; (a) D06-02, (b) D06-08, (c)
D06-16, (d) g123, (e) g174, arrows indicate volcanic glasses, (f) g201. Scale bars = 1 mm.

MR L 72 1T, &I (40 kHz) % AWV T 157
fE, WEOWREET -2 BohEEDS 5125 um
PLEDOY A ZORFIZOWTEESEI L, FZRBEMEE T
12 BT 200 AL A B st fLd g % il
L 72. D06-15 & U'D06-16 12 2 W T i3 200 {1 14 12 ki 72 7
Mo 7=28, WP L -REICEEN B 2 TOfE N
L7z, BEIMEICDWTIE, BRGSO HEREYIR 112

8 2 Rl E LR bR O BIE &2 %L LT, Dominant
(>50 %), Abundant (>30-50 %), Common (>10-30 %),
Few (>5-10 %), Rare (>1-5%), Present (>0-1 %) ¥ &
U'Barren (0 %) D 7ERECTEHi L 7=, KalBHZ&EEN D
PR O P00 2 (RAFIRAE L, EMHIBIEIC S S BR -
W - HEREDOMEIZ & D Very Good, Good, Moderate,
Poor, Very Poor® SEXFE & JeA & U CTERAli L 7z, il Y
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GB21-3 AR O AIREMILA R (BT - F48E)

2k GB21-3 Wi CHE S - HERESE R S FEN L 2R IKE F /b, BB IZRD & 5 12/R 95 At Abundant (% 5%), C:
Common (35#), F:Few (D). RIFRREIZKRD X S8 T 5 G Good (BIF), M : Moderate (FPFEEE), P:Poor (LY.
BEERIUERD K5I8 T 5 + EEHNAERE S h7-Fd, R AHEREH SN2 2225 3 v~ — 2 3EROREM A

H 5 BREFREPELS FELNHETH 5 Z & amT.

Table 2 Distribution chart of calcareous nanofossil identified from GB21-3 samples. Abundance; A: Abundant, C: Common, F: Fw.
Preservation; G: Good, M: Moderate, P: Poor. +: present; R: Rework. Question marks indicate possible occurrence with uncertainty

due to poor preservation.

Sample ID D06-02 D06-08 D06-15 D06-16 D06-19 g174 g201 9326

Abundance A A A C A A A
Preservation P M G P M G G
Calcidiscus leptoporus + + . . . .

(Murray and Blackman)

C. macintyrei

(Bukry and Bramlette)

Coccolithus spp. + + +

Discoaster spp. R

Emiliania huxleyi (Lohmann) + ? +

Gephyrocapsa spp.small (<4 pm) + + + + + + +
Gephyrocapsa oceanica Kamptner + + ? + +

Gephyrocapsa parallela Hay and Beaudry + ?

Gephyrocapsa spp. (4-5.5 um) + + + + + + +
Gephyrocapsa spp.large (>5.5 um) + ? + R

Helicosphaera carteri (Wallich) + + + + + + +

Helicosphaera inversa (Gartner)

Helicosphaera sellii

(Bukry and Bramlette)

Pseudoemiliania lacunosa + . R . . R .
(Kamptner)

Syracosphaera sp. +

Small placolith (<2 pm) + + + + +

Reticulofenestra asanoi Sato and Takayama ?

Reticulofenestra cf. asanoi +

Reticulofenestra spp. (<7 pm) + + + + + +

Reticulofenestra pseudoumbilicus Gartner R

(>7 um)

Sphenolithus spp. R

Umbilicosphaera spp. + + + + + + +

CN zone (Okada and Bukry, 1980) CN14a CN14a CN15 CN13b-CN15 CN14a CN15 CN14a

L2z TOMRIZONTRL XL ETHEL, e
IR A G RL 72, X 5102, pEHBEE A Rl
ORUEREZ LD ZIE S kS, FRERRED 1/4-1/2F2
BIZE N 5180 pml LD H A4 DR IOV TR
AT o7z, JBREMAFHIZH 72D, mikrotax T — X N — %
(https://www.mikrotax.org/pforams ; Young et al, 2017) ¥ &
VYT — 4 R= 2125 [ ST 5 Mk E 2L 7-.
Globorotalialg D —E O 7T L Tid, Rogl (1974) %
£EZIZ L7z, Neogloboquadrina asanoild Neogloboquadrina
atlantica D ) = L (B ¢ e L &
52020 4F & F2 i OGB21-1 i1 d5 2 T, A F8 A W Ik
DO FICBEHET 25T R Ly D12 KD R
SNz NE-hEE AR HE R S A2 &, Tenuitella fleisheri,
Tenuitella iota, Tenuitella parkeraeDpE i MPHE X T
% (AL - FHbE, 2022) 4%, Brummer and Kucera (2022)
IZTENAKTE T Z 6 OFfi & Tenuitellitald & L T - 7-.

3. &R

BB I 2 EEHE, REKREL K OEH L 2o
)2 &, BB Abh & EEEE LRIERIZ AT T
TNThE 2R L BIRITRNT.

3.1 AXREF/1tA

Mit U2kl 5 5¢123, g125 2B < 8 RHZIZAIK
By /fthrgsh Ttz (@eE). &R LTRER
FEAEE & Nz iE D, B2 umAiwD 77 3 ) 2 % small
placolithk UTH— 7z, Emiliania huxleyi, Pseudoemiliania
lacunosa®s & U Gephyrocapsa oceanicald 8 Fi ¥t O F &
NUEL O & U THEBETH 515, Reticulofenestral@ &
Gephyrocapsalg® 2 2 1) 2 DEFEZL L FRHEEICE
WTHZITH 5. REAR LB TIL, Reticulofenestra
J& & Gephyrocapsalg& D 2 3 ) Z WL & W 5 L
A POBKRED D VITHERICK > T, MEE
WM ELREPAHB TH 72226, Thb
reticulofenestrids& LC, 22V 2D E EFIZXk -5
THERE & FHH &2 A A 7, ARRHEE IS I
Bl L L s WhEPETRE & U TIX, Calcidiscus leptoporus<
Helicosphaera carteri’s E 3FEH L 7=,

3.2 FEMAILR{EA

BET L7293t D 4T 6, Rl A fLl b a o pE
MR 6Nz (BH3R). FRRUBHALE R 5 72 0 O
HEREL, < ORBTL gb 72D BTMEOA — & —
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WE MRS 20234 B T74% H5/6 %5

(~1,100-7,4001k/g) T B - 7253, D06-08 ikl T (K
< (6201M {&/g), DO06-15 K U'D06-16 7K T3 L < (&
Ao 7o (< 20fE fA/g) . BRET IR O HTD06-15 K UTD06-
16iARHCE N 2RI RENRL, SO ELE
3H B0 LEHT I ZEDE S > RN L < &G
Wiz, OO 5 T B D PRFIREIZBE L
THL, WBMOFLEITIW S 22
A B B VI HEWEITE @ L iR, RO
FHHE & DS SR A I e b 7=k 22 & 3@ I 12 Y L
2. L2 LARSHEREEICOEEBEIEMAR T
B0, ke L Tlelmeaflo it A fLRba D@l
Nl b7 (B3K). HEL/RUEME & U T Globorotalia
tosaensis L (' Globorotalia truncatulinoides’s £ H a8 b1
720, WEhEENIEMTH - 2. FBRHEEICES L
T AR pE B 8 LU B 5 Fl & U T Globigerina

falconensis, Globigerinita glutinata, Globigerinoides ruber,

Globoturborotalita woodi, Neogloboquadrina incompta,

Neogloboquadrina dutertrei, Pulleniatina obliquiloculata’s
ENFBD N, EHL=Gs. ruberiZZETHE D 5003
EEOMETH > 7.
4. #H
N A D REHNZHED < BRI LA & DI

WO EREZ LIZicdb U, BeEtas o HERAEAUIZ D0
TE®ET 5. AKES /{LARIZDWT, Okada and Bukry
(1980) 1= & %47 [X 47 (CNAF) &3 U 7=, PRiEPEA fLik
{LFEIZDWTIE, Wade et al. (2011) 12 & B H#X 4y (PL/PT
i) & O 7z, ALATEER R 2 DR #E i O Bl 1K
1%, JFHI & U TGeologic Time Scale 2020 (Raffi ef al. 2020)
o7z, 2 Oft, idiEA (2005) 12 & B JE R Lam
et al. (2022) 12 & % P4 Al A F-PE- AL P4 AP P e R kL
B 2EREFFEROT -2 825 L L.

4.1 AREF/ta®

F Ly ViBID06-02, -08 XMUK-2" 5 Tikklgl174, 2326
13, UL TH BP lacunosa i U'Gephyrocapsal@ D pE
HORPLA2 5, T - B BRI 2§ 5 CN14a i 12
WX ND (2. X5i12aa) 2DOEEH 5.5 pmbd
LT & % KD Gephyrocapsalg (VL Tlarge Gephyrocapsa
& ERR) R RUERE T & B Gephyrocapsa parallela® g 1
W» 5, BRI ETRGR A2 EL 560530
DN =TT 65,

JIV—71:D06-02 B Vg174 (CN14adh 55 F &5 ; 1.59—
125Ma). ZhoiZEdEh iRz ne RkeER
B T® - 725, D06-023 K 2 (Zlarge Gephyrocapsa®
B2 6Nz & 72gl74i NI D W T &
DR D 5V IZ TR AL 23 LSS pmBl B O F
M Dreticulofenestrids 23 W7 & #1172, Wil RHT (X large
Gephyrocapsa® $)] & g MEEL T 12§ 2 M) g ¥E (1.60 Ma)

A ENENEDD,

% & O (Raffi, 2002) Calcidiscus macintyreiZs pE ) U 7«
V., ZOEROMEIZERT 5 5.5 pumPl EOEME O
reticulofenestridsid — #% 1Zlarge GephyrocapsaT & % Z
26, g17438 B O M M 2 Dreticulofenestridsidlarge
Gephyrocapsa & #E5E E b, R BEFERE D PE HY IR A3
D06-02 AR L FHIE 2 Z L & ZOHEE AT 5. large
Gephyrocapsa® B IECN 14atfiwF T (1.25-1.59 Ma) {2l
WEhsZehrs, Zhb2iBOHERENRIL 1.59-1.25
Mat#&Z 6N 5.

JIV—7"2 1 ¢326 (CN14aFEHHER ; 1.25-1.04 Ma). &
AEHCE M 2 EFRITRAEIRED BITF T, C. macintyrei,
large Gephyrocapsa X U°G. parallelah®\ 1 & BEHI L 72\,
G. parallelal3 TR EXREHEIZ B TMIS30 (1.04 Ma)

CHIENEHEE O Z RS TH D (EiE2, 2005),
LB & 0 RGO O HERAF-RIZ 1.25-1.04 MalZHilfy & h 3.

JIV—7"3 : D06-08 (CN14aFEH L &F ; 1.04-0.43 Ma). K
AEHZE EN B IRITREFEARARTH D, reticulofenestrids
D) ZAhREEOBKER B 5 VI FEAE RS E L
V. KA 513G, parallela®D e 23588 57, CNlda
A ERR (0.43 Ma) ISHEPE RS HE % & DP. lacunosak O
HpED 5, KB OHERENIL 1.04-043 Malk HEE S
% . M Oreticulofenestrids i 2\ T IdReticulofenestra
cf. asanoil UTCIRAIE L, & 5 7% B4RV ISR T 72,

—7, K-2'5 Ti#kklg201 & F L v Y ikD06-15 K
DO06-16 {XE. huxleyi% Gdr Z & H 6, [FFOD IR ) g He
(029 Ma) &% FRR & BCNIsSHFIZxt b & h 5 (552%).
Z DS Hg201 ik BHZ IEP lacunosa & large Gephyrocapsa

ROEPICEEINDE N, E huxleyiD g & T 5
7%, FHHERIZ K BIEA LW Eh 3. Do6-15 KU
D06-16 8 FHZ 13 374  CN1Ib A 1R (3.82 Ma) &
CN12affiti T8 (3.61 Ma) 12 % L2 AUREPE ! G HE A & DR,
pseudoumbilicus & Sphenolithus spp. MRAFD BVVIRIETEH
FNTW/E», CNI2FICHEE N Y% & DDiscoaster
JE R CN10b-CNI12bHi 7 12 PE HI P % & D (Utsunomiya et
al., 2021) Z & 2316 M B Umbilicosphaera patera® & % h
THH EE3IX), REOHAERMICKIRALHMESNS.

N Loy VaBD06-19Ic & £ M B ki DT, 2

a) 2P REOBRKERE S 5 VI HASILAFEL S,
reticulofenestrids® [Fl & R 4 X LIZBH T 52 MG ¢
WTdh 7. F2RTEIDILERTZHI TR
Favv—rTERIHAL TS, KlB» 51345 um O
Gephyrocapsal@& D FEH L7722 &6, TFEHEHHKS 57
V7 Y BELL RIS F 5 CNI3bHi i -CN1S 47 & L 72

4.2 FEMFILRIEAET

AT D 5 5 F Loy U EED06-15 & U'D06-16 %
BT, FEHAHIE L% < g D DG truncatulinoides
(H 5 W IT IR TE T & 5 Globorotalia pachythecat U°
Globorotalia excelsa) & Gt. tosaensis?®D I:PED R & 7=
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GB21-3 Bt OAIKEABILAHENR (BT - F40E)

F3X FL oy ViKD6-16 2 5REH L 7= HIKE F /G, X —bs3—i31 pm.

Fig.3 Calcareous nannofossils from the dredge sample D06-16. (a) Reticulofenestra pseudoumbilicus Gartner,
(b) Discoaster surculus Martini and Bramlette, (c) Umbilicosphaera patera Utsunomiya, Hagino and
Tanaka, (d) Emiliania huxleyi (Lohmann), (e) sediment aggregates including Gephyrocapsa oceanica
Kamptner (a black arrow) and E. huxleyi (white arrows) coccoliths. Scale bars = 1 pm.

(383%). Gr. truncatulinoides DYFEMFAIL, PEAGEKR 2 RO YIEH R EER ORI 2 IE T 5 &, AR
SEEEOF Vb Y vy IMET2.3 Ma, AEPEREAEAR S 5\ TCGL truncatulinoides L ONIRAETED FE HYIZ, MRETER
IZMET 5 Y vV F -5 TIE2.024 Mak Eh T3 BAEFMIR FBOY 25> 7 VU EICHbEh 3
(Lam et al., 2022). TS5 IZHDIOTIEHAEHEICB T ZeERTEEILONS., CHICHMEIZSmT 5 L

— 2563 —



WE MRS 20234 B T74% H5/6 %5

ST P E RS AT O L TIE, A
PT1atliff D TR % % 3§ 5 Globigerinoidesella fistulosa®
FREEHEHED FATIZ Gt truncatulinoides D) FE M FEHE A ZR
»oh, MiREO LIRS X T (Natori, 1976
Ujiie, 1985). Gt. truncatulinoides % ONRAFEDEEH, & Gsl.
Sfistulosa®D IEFEHNTIN A T, WEHEUEDSPT1aliHr D F
R % £ 363 2 Gr. tosaensisDEH A &, D06-15 K U'DO06-
16%BR< FL v VB K27 73RHEPTIadi 4 (F
P E AR Ixttb e h s, Zhe oL, B
W12 i Y g e % & DIRUERE T & 5 Globoturborotalita
nepenthesX° Dentoglobigerina altispira® 788 5N 55, W
ThEHHMIC K 2RBALHMENS.

—J, FL v ViRKID06-15 & U'D06-16 13 -1 P 5 12
BhmHERESIZ L A CEEN L a2 572 (BB33KR). L
SRR AR PE N REHE A & DD, altispira BEEN L 2T &
2 GPLS-PTIAF IS &5 & L=2d, Badidkgee +
ATRLSPENEFT A 20, BIROEEHRE LT,
DRFHZ T 2 HEERETH B N. atlantica® FE R,
MR REREOR X A ER S, Th b 2il B OHEH
EAULPT e 126 Hb & 2 Bead aORHEE & [ 2 i &
DHELWHTREME IR X 5.

4.3 HBEERELHEFNESR
4.3.1. CN14a/PT1adE# : Rifi-chiiEHi

BEFaE D 5 5 F Ly DiED06-02, D06-08 L UK-2"
5 Tk klgl74, g326i2D0\TIE, AIKEF /{LHE &%
WEEE LR ORGHE RIS PG E 2 <, HEREAERIZRT
W e HEE X B, Zhe ORHIVTh e
AIRE T 7 {LA®HCN4allin s K O A LR
PTlafif ot b I B 25, W< DA DG H R UERE o
HIRILD & R e L PR EHEE$ 5 Z & alRE T
b5,

BTEASE R H (7 5 770 7 H) DER Z R 3Eo
) Bk G H WG DIED06-02 K Ugl74ik B TH D, large
GephyrocapsaDPEHI 1 6 1.59-1.25 Mak HEE & 5. [l
A OFRHEGb T & B ICH T - BAEHIB P I A &
U, WEMICIERICEHEL TS EEIR) ZE2 6,
ORIl — DB AR O VT R UEIZ K 4 2 TREME A .
ZOMERIE, WRRERIC W TRUEE & KA
OB S 2 W ZAIKERES % TR E T 2REE, &
V2 O EALIZER 3 IS RN & U O A BRas U 72 4
BERAIKE T b 2 HREREHE T8 (ryu e al, 2006 5 T
HEIE A, 2009 5 BEHIIE A, 2011) & BIEFRISTER X iz
EFEZOND. FWIMIALER2 58 6 h/-g326 i0kHT,
MiEAR L D & R R WHERAA (1.25-1.04 Ma) 23R8 &
h, AR O Hk T EER R P tb e B,

D06-02, gl174 } U326 il Rt DFEEIL, WK TI2%
YOFERIH B EOD, KIUEHYHREE Z 5N 5
ki T #BEEIC G 2 L Th D, HEmRhILc B &

AY2E, h2s, WGBS ThEFmALTS
25, BEGSHN TEOEARPHEAOMYE S &)
T, BEHMDIRERAICE S [HEIRH AL EE 2B
Mg & Eh3 (kM 1992 ; BEHEIZ A, 2010). S
EED N A BRI 51%, PR DIROR
WEE & 2 VIZHERE DK 2R 3 BRI 21 % <

Boh s BEIIEA, 2010) DIZH L, 1 Mak D Hw
RSB ORI 5 KSR O RE IMmD TR 61
TWw5, Zh &6 ko HEBENR % R 3D06-02, g174,
@326 VRO EHER, WEEFEL LS b o THAE NS
PUACHT B LS BRI 550 5, PEL - WKL
J#E, ROZThEERETAHBEHZLHEL T 50
HEMED B 5.

D06-08 ik ¥t 1L G. parallela & P. lacunosa® L FEIZ & 1
CN14afifiF RERICR I & A, HERAAAUIE i 58 7 i i 1%
W2 & v ISE R ETIA (7 5 70 7 V- =7 v 1)
MY %1.04-043 Mal fiEE ST %, F AR,
2020 fF- 1 FEHEOGB21-1 T Fo \ T H IS8 =5 0 i
BCEREL X L7 T AR - B AT (BT -
#hEr, 2023 5 BUTGB21-1 50K & BERR) & AFEACRI I
HWICHRT B EE 260, Ly loh-mEHEKIUIIAL &
g BRSPS ORENGREMEEEZEZ 5N 5 (BT - F
#E, 2022). AFK L GB21-1E0BHE L 5 &, A
RLAIKBWACE ORFIREN K E S B D, HEREGOE
W & B HEREFH R BRGEFEDE VA RE T N 5.

AW B TR L 72 T 58— 38 58 #r b il ok &
GB21-1aURHZ & £ h 2 PRl LR L i 2, AT -
FHEE (2022) ORERITHESOTLHKT 5 &, AiHIZBT
% Neogloboquadrinal@ D % FE N O & DD K & I5E N &
Z 5. FRIZHIZ N, dutertrei®vN. atlanticalZ X Ez X h 3
KEICfi 25 & & DMEDPEM BRI TH 0, FRHC
o TERR/NE L FUAH % FH T & 5 Neogloboquadrina
acostaensisD FE W AHE & GB21-150BH & 0D BH & 22 I2& .
Z D X 5 7 Neogloboquadrinalg D pE Y IRIL D& X,
ZAXBUE O BRI R A O & 5 ISR R K R AKBE O
S A A SR U 72 BESE A S 0 38 ) (Ujiie and Ugiie, 2000)
Ik B TREMED B 5. % 72GB21-1 30k & Uik U CARHT
RO B 2kE LT WiERERL, MK
AL ELILAERTS L, milIEHRIEICHT S
Neogloboquadrinal@{EWFEAE D LERITHE S BHELL % K
BLTW2 RS 55, —J, ZThonks sty
TR K B BEEAR O 2L S O BH & L
T, Neogloboquadrinal@ i ETED 58 3 VA 72 & W PR
HIZx U T el iy ague (5 2 12 Parker and Berger, 1971)
ZEOHEMELT, B v v 2 2R B IRNIRE
EEZ oML, RUFROMEEEHIEL U 72N, atlantica
R°N. acostaensisid. % W b 5 1w B 58 B 4 5 B o
23 TH Y, BHBEE D> SN, atlanticald X5 T
HBHEDDN. acostaensisDPEHITILAL BRI T 5B
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GB21-3 AR O AIREMILA R (BT - F48E)

(Bl Z 1 Ujiie, 1985). L2 L&A 5, RFIIN. atlantica®
Neogloboquadrina ingleiZs &£ $FE D 2L g v AU B §
2 REAEIFZEE H AR 0 4 & S LA TS 50 TR
¥ T4 7% < (5] 2 1IXDomitsu ef al, 2011 5 Lam and Leckie,
2020), SHOMROMEREIZI D A 7 5 S JED R
B B RTE T O R EELRLHERER I DWW &
HOBHIENTEDEIICAD SN S.

K BK-7 5 Tikblgl2z iz onwTiE, [HIKEF kA
MIEFEH T D RELRIC K 2HNIZHVE DD, K%

5 FEMEDORREAFILBEhZ DT PIZEL T &
PR TH 5. FEISOHENRIZE T 5 KEAS

Lt o FE R L Lo EYETHI & h (FEINIE A,
2011), FREMHRX 5 RHEREBRIROHEEIZIA WS h Ty
% (Sagawa ef al., 2001 % &) . KRERPEFEOFLE, WIEH

T2 & B EROBIE > 6 B - RO E A & 135
ZI12K, ZhosnZe»6g123ilRHIMIEEH 52 W1k
Bk & RIRHR OB IR ICHR U, HERERIE 7 7
V7 VLR H T & B nIBEEA

4.3.2. CN15% : thHE#Ti-I5 i

F Ly Vi BD06-15 K U'D06-16 1%, E. huxileyi® i H
2B HEKE T AL WCNIS IS b &, HERERUIZ
029 Mallfg & HfEE S h 3. ZhidiEa Lo o
METHE R & FEE$, LA DORERES VR & X
THAMIZROE WS BERRERE S BANTH S, F7-
Zho 2R T O AIKE S /(LA T H 5
Discoaster spp.&lﬁReticulofenestm pseudoumbilicusa)ﬁi’é
FEASRDENDE Z Eh 6, EBHERHY O EHTE
BT AR BRI I SR 1Y LB TUACIC B 1) 2 it Ei o it
WWReh-eEL6N5. 512216 DORBHI PR
WRETH D Z e oRFHEMTEIEVETE L, &
G BEAR 24 o0 AR o b BA-2 B T 1t oD & % B
HSH Z 5 2 a B, 2o & S IS EHi Ll E
TdHHCNISHIZRILE DD, BEFRER O FHHERE %
NS5 RIKE T bR % GO RERUS - HERE, W
RS R 0 Bl L MRS & SR E T3 (Hh,
2010, 2012). HILOHREKIMIZIBIT 2727 b=y 74
NV MELT, WHEHHIC BT A ERED] (KRR,
1980 7 &) R ERER G EEIE A D 5 % 28| (P
HIUFCHHAR, 1976 5 L) R EBS NS GET, 2007 5
T, 2014) A, Zh 5 I1fiFk &3 Wikl 2 St &
O TR D WUB GG T8 1% S MR O L E) 238,
WHVBERD ) 34 2 2 K 58 LWHVBEIROIZE D £ 4
ALk BESTVBEELLNS.

—J, K-7"7 7B 201 i RHIRIRRICAIKE 7 {th
WONISHHICx b e h 528, Rl A fLRfbalEe L
TidTr LA TEB-HERE Hrtall & OFPERRD 5 h
TNE(LA DBEHIRIA S HH & gt & LT PR Dl
A LR LARPTIaMR IS b 5. RiEHZ & Eh

AAkOBIIAEHAGE R L, LAEKE I h 3
LDONKREEAE LD LD XS nBEEROB &
LT, st Do ERE R EA2 T RE L, BlA
IXD06 HE iR g1 74 Huri D & 5 2 PT 1l R HE & G ili b
DHERCA TR I X A, @201 My I C FHERDR 7 Dk
HIB R G2 D B TREE 720, & B VI £ Tk
MLTWBRZENFLLNS. Zhideg201 iFHICN14a

HHIEEM S 2 AIKE F 7 b O P RHEA 25580 5 h
326 HFiEh3.

Pk X3z, AFHEmERIZ BT 2 RaEE 0 5 55
IZONIS A i)t b & B piilMll O HER A 1L, B2 5 <E
WAL T 27 b =2 X %55 & U 7= BERT b i 5 i T
HUE AR O HIH & BHERR OB 2B T TWHZ L,
LIKBEWCARE» DO e 572, ZTD XS IZHER
INHE & 75 B A KB AL A ORGERBETIE, HEEOR O HE
FBEROHRNI A, HERRFOBHEIR L & 2 % i5Hho
HVEE R0 FRHERE 7° 1 & 2 O 25 & % 8 U T HE S O iR
ICRELHGTBEWA B, £72, BZ6 LKA X
DENR P LW B R B 2 EHERDRI & L
fmﬁﬁﬁﬁaé’a‘m%b HERTBREL R A BOR L O
O K 0RO BRI BRI 4 723 ) T —
aVBRELS %;kﬁ)ﬁtﬁﬁéhé. IhesEi, K
W28 & 5 ISHIR D Bl % O T L MNICHET§ 5 2
ENEETHD, KL OMWEREHRESES Z LI28R
5LEZEZOEN%.

5. £&8

N 5 B I SRR OO P X i A H i & L T
b 7=GB21-3 Mt T, Kili7 v v b H (i)
Te OG5 (RSB 0093 A & HE R SR AN BRI X 72,
IHETO Ly VRUSHRTO S 7 THREIZK DS
SNT-HIKE B 5 WVIFIELIKEOE, Jess E43t10
BHZ DWW, GWRE T /b B L ol fLibh
OBE 21T - 72858, RIFRBIZEVEODIZLEALED
AECEA AR X Mz, BEERO S 5 LKEF /1L
AEEHL &2 5 72g25 B O B FRIEAHTH 5.
Zh LIS oRBEREHE 2T, milEsity 5 70 7 V1
DRICER I N7z ZZ2 oMb, & IR O
25, RIGMAOFE T - R IV HEICAE T 5 F Loy
U Hi D06 K O DO FRIEH g1 74, §9F O B HMEI 0O 3
PER—Y ¥ TERB ORI S g326 THRELE 7z F K
BWAERRNE, FIKE T 2 ACERCONdadllify K& O
HILRLARPT Al A I b X h, HEREFRIZ1.59-0.43
Ma (FBiHASEH 7 5 70 7 ¥ B—h B H it 73y =
VI ICH SRS, Zho ORREEE &I R,
BRERS) 55 IR IR 12 3 AT 4 5 T EB s Hifia & Rg &b 5\ i3l
PAFEREHOFRRM EE 2 60 5. —J, DO6HA
T b N IERIKERE - JesEar, RO U M1 -
R AP A D ERIEH 2201 12 35 THREL X 7= K
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HEhd., ThsoFEOHRFERERTRBHIIE, B
A 8 S AR R A U2 R B A KB TG D FEHE R
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SUZUKI Yoshiaki, ITAKI Takuya, KATAYAMA Hajime, KANEKO Naotomo, YAMASAKI Makoto,
ARIMOTO Jun, TOKUDA Yuki, SENTOKU Asuka and SEIKE Koji (2023) Submarine sediment
distribution and its controlling factors around the Tokara Islands. Bulletin of the Geological Survey of
Japan, vol. 74 (5/6), p. 259-286, 12 figs and 4 tables.

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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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).
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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 -1.53 211.5 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 g4b 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 gl71 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 -35 -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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ok Wi,
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

22 BER OB L D AE U B EHFAEDOEIA Ny
FESZyOEEL FEl5>Twd &Ny FEAKS T TARK
ICHEBE LY, Thabb7 v 00 hTt, BRELT
fEENC RIS 5. 22T, WMERIIERERIZT A Y —
o UEE 03 m/s, RN HHER T E 2 5EHZRD
EREOE L A3 mE LT W, GB21-3fiET O

outcrop with bioclasts
outcrop
flat bed

flat bed with pebbles
outcrop
flat bed
flat bed

HWISLIRE, A4 v 74 ¥ — {5 5 il & h 2 8o

MG TUTO LS A2 C 72,

“KZ T TDNy FERIZHE (BEH30 kg #2E L, ~Nv
FEHOEREMTZETETLR LT3,

- EEERBROBO L ARE3mE L ZA %, 5~7
miZ3TBZELT, AAVIAY—DEA%KELT5.
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F2X ATWESICR T B2 ZIREO S M. SHEOT 23RBS 73 7 RO RIRGCE & K E BRI D W COf|
E Lz WIEEETY » TUNRD 6Nk Tl Z O E & FiIAERRHTR L 7. PRBOERIE, BOAED A v a
Vel E L SREO E BRI & LN 2, WEERE, EVEREDICEA TCO S ERT. ALY O R
HEOWHIZZ N T 8, BEER EOHBEM R0 5 N3 HH 425§, BEM IR (2000) 1235< .

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 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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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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GB21-3 8270

GB21-3 g290

o

GB21-3g119
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Fig. 4

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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Fig. 5 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).
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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
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Neogloboquadrina dutertrei (d’Orbigny), Globigerina
bulloides d’Orbigny, Pulleniatina obliquiloculata (Parker
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2019) DSHETH % GH6XIb ~1f). F/=2ZhbsOMIZMA
Trilobatus sacculifer (Brady), Globigerina falconensis Blow,
Turborotalita quinqueloba (Natland), Globoconella inflata
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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
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Fig. 6 The distributions of six major planktic foraminifera in the survey area. (a) Sampling points of K-grab. (b)—(f)
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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
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frequency (%), respectively.
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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.
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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.
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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.
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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).
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4K GB212 KOGB21-3fitifF CERIE S /24 % TFHDY 2 b,

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
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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
AKFES00 m&k O FEOHIS TR W7z, JeBHEREM O
Z AZIZAIESFEL T 5.

HUEHERY), FRTEIZ AT L S IRWAKED RN T B
biFTida <, BB, Wi S % i
WEEODMNEIZAHLTHEY, ZhsDMEEHES
AR SO E 2SR E O ISR Tld v b3
Z 6N 5. RUSIII RS O ILHIE A £ 5T
FTHZEHIMENTEHD, EIZZTh6IZNBEL TR
IIFBEP B ORGSR L BAAET 5 L Bbh 5.

WEHERINZ 1, K479 ~ 923 mDHETHL Vb
Vo TARYY F T2 —THEDN Yy FTx—LHRE
N7z, THo ORGEIZRWEIRIC BV Cieird 5 2l
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,
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KUBOTA Ran, OHTA Atsuyuki, TACHIBANA Yoshiko, ITAKI Takuya, KATAYAMA Hajime, SUZUKI
Yoshiaki and MANAKA Mitsuo (2023) Chemical composition of marine surface sediments around
Tokara Islands (GB21-2 and 21-3 Cruise), Japan. Bulletin of the Geological Survey of Japan, vol. 74 (5/6),
p- 287-300, 4 figs, 5 tables.

Abstract: The concentrations of 24 elements in the 90 marine surface sediment samples collected
from around Tokara Islands, were determined, and the characteristics of the chemical composition
and concentration distribution were investigated. The sediments in this sea area are considered to be
derived from three sources: bioclasts rich in CaO and Sr, mafic clastic materials rich in T-Fe,O; and
MgO, and felsic clastic materials rich in K,O. The contribution of the three sources differs depending on
the sampling area. The analysis results of the relationship between the concentrations of each element
suggests that the contribution of mafic clastic particles is particularly large in the off eastern Suwanose
Island (Central zone of Tokara Islands). Samples having high Cu concentrations are distributed mainly in the
Central zone of Tokara Islands, although they are not always enriched in T-Fe,O; and TiO, concentrations.
The high Cu concentration samples in Southern zone of Tokara Islands would be influenced by the early
diagenesis process because they are also abundant in MnO concentrations.

Keywords: simultaneous multi-element analysis, clastic material, bioclast, mafic rock, felsic rock, early

diagenesis, accumulation of heavy metal element

®F

b A1 7 B 5 SR A S BREX U 7 WS 2K g HE Rt 90
ABHZDWT, FRADTCEB L OMEITCE24ITCE L E
HUZBREZRL, (LFARORFR A mREIZ DN T
Meat & 47 - 72, RPEEMROWIRHERIL, Cao, SriZHE
DAEMNEBR T, T-Fe,0,MgOZ & 125 &% #8 K1l
HHHROMEMR T, K04 EIZEOEERE LA
HSEDOME R F O3 OOREWEIZHK T8 D L%
AbN, FN5DOFGRIZIHEMENS S 5. KITKEE
OB R &, RECIEZ WSO F T (7 7 5
ISR ERER) TR SRE KL R O W E MR T D P -
MRENWZ EAREEINS. 7/, Cuk @SS EDR
B+ 7 7 R EREIZFED 5B H, T-Fe,0, % TiO,
BEELFLEEL RV, — T, b35S EEER
DCus R A BFHIMNOIRE R E W Z &2 5, Culg#ED
JHA & U TSGR OB E 2 S,

1. IUBHIC

FH O, R AESIERE IR 22X O fRa i B
T 5 EEENNFE Ak L Tl D, 204 & 0 bl
KERRHROWERFHR O 25T & 170, 20
Wi E AL L2 (FRIE2, 2009 5 KEIEA, 2010, 2011,
2013, 2016, 2017, 2019 ; AfRH, 2019, 2022). GB21-2
B L O23MEETIE, b T HEESL I O 105 3 55
TARTRY 7 78RIe# (K-2° 5 THIES) Ik hiBKRE
JEHER A ERELE AL, T D5 590t DR GE 11X)
IZDOWTS3TLR DI E A A 4T > 72, AMERE T
1E, GB21-2% & O 21-3 il THREL & 7= g Vet B vh
D, FK 5 IC#E Na,0, MgO, AlLO;, P,0s, K,0, CaO,
TiO,, MnO, Total(T-)Fe,0; (4 &k & #Fe,0,1ZHAF L /2
D)) L 22 DMEILHE (i, Be, Sc, V, Cr, Co,
Ni, Cu, Zn, Rb, Sr, Y, Mo, Ba, Pb) %43 L 72755
EALZERE DRI DN TR T 5.

' SRR AT W RERA L v 4 — WETEHIIZEEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
* Corresponding author: KUBOTA, R., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: ran-kubota@aist.go.jp
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2. HAHLBEROMISGE

K-2" 7 7HResd TR S hzidkblo 5 5, EREEo-3
emZ HE I L 72, BEE ORI DWW T, 1
B2 BR O B3 2 MR OHEREY & 7 EL L 7=, 3R & =
BCHEEL 2%, ANIRDO S BiE T8t v Y a
(F9180 pm) BL FIZHIFE L Cotradit & L7z Bk L 72
ARl g& fiFEE3 ml, EIERFE2 ml, 7 v LAKEES
mlD R % H T, 120C T2 REMIE L TR, X
512145 C CIRERIMB T R % 4T - 7=, Z D%, 200C
PUT TR U 721, TMINEE 5 mlZ Il A CHITE 74 iR
U, @A TAHERU THRBAW (100 ml) & U7z, S5k
o O RE T, FEHKAT IR (Na0, MO, AlLO;, P,0s,
K,O, CaO, TiO, MnO, Total(T-)Fe,0;) &Sr, Ba% ICP-
AES (Thermo Fisher Science iCap-6300) T, % DIE» D
& JC % (Li, Be, Sc, V, Cr, Co, Ni, Cu, Zn, Rb, Y,
Mo, Pb) IZICPE &5 #Hidt (Agilent 7900) % FH W THIE L
o, AMREREF I ZBXUFE2RICT D SENT
WHEOBREET > T\, HEORELREZT
AN2,0iFZEHE L TORL TS,

3. BREEE

3.1 XBHICH T 2REBHEBEYOTREE DHFHE
FIRICFERSILHE, F2RICMEITLRERO TR %
FLBHTD, GB21-2 ¥ & U 21-3 i O FURHREU
i, GB21-1% K UGKIS2itiED M & EHEL T D,
10ff4: 0 DRI» 6 7% 5 b7 FHED > bOZE, he
B, BNgE, PR, WGi2WS, BEaROR, LU
CORBESE, BASRAOWETH 5 BRI ,, 2023).
—ERDFEHL, KERLHEUREIZ» b 5T, KRIEE
B O S h B EYEEIER % &, LR
PRI 12Ca0 (5.92-47.7 wt%), T-Fe,0, (0.279-22.6 wt%),
ALO; (0.227-16.4 wt%) 238 <, Z Ui < MgO (1.17-
7.59 wt%), Na,O (1.00—-5.29 wt%) 28 E LMK ITTE TH
3. WEICR TEVIREHPE 2R35O, Sr(251-3,830
mg/kg), V (9.82-679 mg/kg), Ba (10.6-380 mg/kg), Zn
(6.94-225 mg/kg) 7% £ T, O MEILIIZ 100 mg/kgbd
TTHBIZenBu. WMEIEROMmREREHEY O
TR ZEDRIFEORBIBEHN TH S Z &Hh %L, #
EONA G PUR SO SE 2N = Y5 PUN T30 Fw S 1K T SRS
(FFEE A, 2009 ; KHIE A, 2010, 2011, 2013, 2016,
2017 5 AMREIED, 2019) 1B W T8, T ALEDRK
TCaOEHBNRE L1 72 LI LAMNSRIHRIZE
WX, 30 wt% Bl EDCaOiRIE %R L 22D 1iE 8548} (20
wt% BL_ DRSS %R L 72013 24308 & D 7x <, CaO¥
12 wt% L T D393 BHZ D W\ T3 CaOlE & & 1 ALO;
b L BTFe,O0,BENE» - (F1£). 1 5HE
JE 3 (GB21-1 i) a0k (A PREHIE 2, 2022) & [lkk,
T-Fe,05, MgOIRIE 235 < FHH IS Ca0 MKy & 1 5 R

BHY, FYEBRTFOFGHD RN EIREEINS.
72, MERHT—2icksE, SHELD H-> 7290
BED 5 50265, 289, 300 IMnlR{LPNHE X h -4
GBI E H 5755, 35K & & MnOIRE 12.0.2 wi% i &
BTk, 2265, 228913 T-Fe,0:RIE A Z L ZFH12.0
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Table I  Major element composition of marine surface sediments around Tokara Islands (GB21-2 and 21-3 cruises).
Location W. D. Na,O MgO Al,O4 P,05 K,0 CaO TiO, MnO T-Fe, 03

no. m wt% wt% wt% wt% wt% wt% wt% wt% wt%
gl2 244 1.00 5.67 2.68 0.119 0.158 39.6 0.173 0.071 3.01

gl3 406 1.70 5.69 6.50 0.112 0.285 28.8 0.402 0.147 6.30
g25 839 3.76 1.24 10.8 0.132 1.21 16.2 0.579 0.131 4.49
g26 681 2.29 3.02 7.25 0.151 0.459 27.7 1.08 0.146 7.83

g44 940 3.40 2.04 12.6 0.136 1.05 15.0 0.569 0.134 5.18

g45 999 3.26 1.72 12.3 0.121 1.06 17.3 0.520 0.108 5.45
g47 793 2.16 3.44 8.21 0.301 0.471 17.5 3.35 0.306 22.6
g69 1025 3.44 2.04 11.4 0.130 1.59 15.5 0.479 0.209 4.62
g70 1201 3.72 2.51 12.9 0.137 1.70 10.8 0.544 0.257 5.24
g93 1053 3.73 2.20 1.7 0.151 1.80 12.2 0.505 0.319 4.79
g94 1064 4.00 2.55 12.6 0.158 1.90 10.4 0.526 0.315 5.40
g95 1051 3.20 3.48 13.5 0.125 1.55 10.5 0.581 0.139 6.38
gll8 942 3.53 2.16 11.2 0.126 1.45 15.1 0.468 0.184 4.50
gll9 933 3.61 2.63 12.8 0.135 1.67 10.7 0.549 0.097 5.67
gl120 1012 4.16 2.67 12.7 0.157 1.95 10.3 0.542 0.089 5.50
gl2l 925 3.85 2.85 12.7 0.156 1.71 9.64 0.561 0.128 5.94
gl22 968 3.01 5.13 14.5 0.091 1.04 9.96 0.593 0.158 8.21

gl123 605 2.66 6.04 13.6 0.130 0.784 13.1 0.828 0.202 10.1

gl25 327 1.62 7.20 8.77 0.074 0.322 23.3 0.288 0.154 6.85
gld4 652 5.29 1.23 10.9 0.106 2.02 5.92 0.413 0.089 2.79
gl45 915 3.70 2.95 13.3 0.139 1.64 10.1 0.561 0.200 5.93
gl46 789 3.69 3.02 13.2 0.131 1.55 9.66 0.564 0.173 6.01

gl47 801 3.10 4.66 14.1 0.106 1.20 9.23 0.593 0.145 7.51

g148 671 2.74 5.99 16.4 0.081 0.765 11.2 0.515 0.153 8.03
g150 423 2.44 7.59 12.8 0.103 0.523 13.8 0.531 0.193 9.37
gl168 861 3.40 1.78 9.59 0.119 1.49 16.6 0.398 0.285 3.68
g169 923 3.27 4.02 14.2 0.093 1.19 8.14 0.584 0.198 7.06
gl71 799 3.05 5.23 14.6 0.095 1.11 8.96 0.611 0.169 8.21

gl73 727 3.08 5.14 14.9 0.103 1.18 9.45 0.606 0.155 7.98
gl74 525 2.64 6.29 13.8 0.101 0.737 11.2 0.772 0.204 10.7

gl75 554 3.29 3.68 13.6 0.102 1.23 11.8 0.487 0.135 6.07
gl96 780 3.42 2.43 12.2 0.115 1.45 13.0 0.488 0.167 4.93
g198 507 3.21 4.18 15.0 0.111 1.21 8.33 0.640 0.142 7.45
g199 669 3.35 3.98 14.2 0.106 1.26 10.4 0.541 0.123 6.63
g200 601 4.04 2.33 12.4 0.115 1.63 10.7 0.484 0.149 4.63
g201 736 2.70 1.59 7.84 0.094 1.28 24.6 0.284 0.091 2.90
g202 519 2.59 5.77 12.1 0.122 0.736 11.9 1.14 0.216 14.0
g221 659 2.07 4.62 7.41 0.157 0.487 25.9 0.727 0.178 7.26
g226 569 2.19 5.43 10.0 0.106 0.312 25.0 0.358 0.147 6.04
g228 346 3.43 2.37 13.4 0.097 1.21 14.2 0.444 0.110 4.72
g244 136 1.16 3.93 0.544 0.100 0.083 45.2 0.036 0.012 0.455
g245 560 .72 3.11 3.62 0.099 0.351 39.9 0.152 0.045 1.80

g246 604 3.16 1.90 10.4 0.116 1.38 18.5 0.408 0.113 3.88
g247 582 2.97 4.51 13.6 0.114 0.790 12.6 0.691 0.192 9.30
g248 520 2.98 3.96 13.1 0.108 0.984 7.56 1.48 0.200 16.6
g249 624 3.72 2.34 18.2 0.103 1.52 10.2 0.531 0.123 5.26
g250 599 3.27 1.23 10.5 0.098 1.64 16.2 0.382 0.073 2.75
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Table 1 Continued.
Location W. D. Na,O MgO Al,O3 P,05 K,0 CaO TiO, MnO T-Fe,03
no. m wt% wt% wt% wt% wt% wt% wt% wt% wt%
g264 651 2.51 1.93 8.66 0.113 1.05 27.1 0.387 0.126 4.25
g265 478 2.05 3.32 7.85 0.206 0.739 21.2 1.50 0.185 12.0
g266 665 2.81 3.18 11.6 0.140 1.13 16.3 0.746 0.168 7.98
g267 591 3.04 2.66 13.2 0.124 0.778 19.5 0.367 0.119 4,94
g268 450 2.63 3.13 8.54 0.111 0.676 26.4 0.496 0.098 5.63
g269 644 2.63 2.87 13.0 0.085 1.71 14.4 0.440 0.102 4.88
g270 268 1.18 2.99 1.96 0.092 0.289 41.7 0.583 0.058 4.96
g283 628 2.89 1.17 4.89 0.091 0.821 34.3 0.193 0.134 2.20
g284 594 3.10 1.52 9.11 0.118 1.28 234 0.359 0.127 3.35
g285 643 3.69 1.17 8.32 0.100 1.59 19.9 0.301 0.162 2.65
g286 479 2.59 2.78 9.99 0.133 0.739 24.9 0.506 0.123 6.21
g287 60.0 1.25 2.75 0.227 0.069 0.094 47.7 0.028 0.008 0.28
g288 584 2.81 5.91 12.3 0.138 0.714 9.60 0.804 0.257 10.6
g289 352 1.76 4.08 6.13 0.269 0.341 25.5 1.70 0.228 17.9
g290 570 3.45 3.31 11.8 0.173 1.21 11.6 1.02 0.161 7.32
g291 563 3.81 2.43 12.4 0.152 1.76 6.84 0.729 0.117 5.30
g299 584 2.85 2.16 9.88 0.148 1.20 21.3 0.516 0.130 5.09
g300 644 2.72 2.90 10.0 0.159 0.976 23.7 0.613 0.215 7.26
g302 606 4.35 1.51 9.93 0.122 1.76 16.9 0.403 0.114 3.27
g303 619 3.95 1.39 10.6 0.127 1.97 14.5 0.433 0.128 3.35
g304 607 2.97 1.73 5.89 0.125 1.15 30.7 0.244 0.084 2.32
g305 282 1.49 2.16 1.25 0.104 0.218 45.9 0.089 0.104 1.02
g306 595 4.02 2.25 12.7 0.150 1.67 7.68 0.806 0.126 5.80
g315 636 3.71 1.62 11.2 0.131 1.61 14.8 0.525 0.117 4.10
g316 618 3.47 1.21 9.49 0.115 1.78 18.0 0.390 0.111 3.05
g317 615 3.70 1.33 10.0 0.120 1.82 16.5 0.425 0.106 3.35
g318 599 3.74 2.63 13.0 0.162 1.565 9.12 0.920 0.140 6.99
g£320-2 590 3.69 2.20 13.2 0.114 1.60 9.25 0.550 0.110 5.26
g326 548 2.92 4.00 13.6 0.155 1.32 17.2 0.748 0.161 7.95
g327 676 3.71 1.40 10.1 0.134 1.63 17.8 0.469 0.107 3.62
g328 639 3.54 1.25 9.12 0.118 1.68 20.0 0.392 0.133 3.18
g329 639 3.73 1.21 9.77 0.129 1.79 16.6 0.443 0.094 3.38
g330 636 4.39 1.25 11.6 0.140 2.15 9.42 0.506 0.102 3.54
g331 546 3.30 3.00 12.5 0.117 1.52 8.38 0.813 0.152 7.65
g337 752 4.10 1.70 14.0 0.144 1.38 9.88 0.639 0.128 4.64
g340 598 3.43 1.89 10.1 0.177 1.57 15.9 0.790 0.175 6.28
g341 636 4,17 1.50 11.4 0.133 2.12 11.2 0.499 0.137 3.87
g342 592 4.34 1.87 11.5 0.145 2.21 1.7 0.483 0.078 3.94
g343 502 4.36 1.94 11.6 0.154 2.16 11.8 0.471 0.157 4.21
g351 185 3.17 4.00 14.0 0.255 0.63 11.7 0.795 0.166 7.37
g352 184 3.02 3.91 13.8 0.353 0.816 8.82 2.538 0.229 18.0
g356 536 3.61 2.28 14.5 0.140 1.11 13.7 0.425 0.104 4,98
g358 472 3.64 1.58 10.7 0.138 1.67 17.4 0.476 0.130 4.12

The most abundant elements in the sample are shown in bold.
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Table 2 Trace element composition of marine surface sediments around Tokara Islands (GB21-2 and 21-3 cruises).

Location W.D. Li Be Sc \4 Cr Co Ni Cu Zn Rb Sr Y Mo Ba Pb
no. m mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
gl2 244 4.7 0.1 10 57 29 11 11 4.8 31 5.4 1572 7.5 0.3 23 5.4
gl3 406 6.9 0.3 22 126 37 23 22 12 61 8.4 1245 8.7 0.8 44 13
g25 839 15 0.9 15 54 3.8 7.4 6.8 7.4 72 38 491 32 1.1 163 19
226 681 9.9 0.5 19 219 22 19 11 9.7 87 15 1342 15 0.4 74 12
g44 940 17 0.9 17 88 17 11 10 13 71 33 514 21 0.7 184 15
g45 999 17 1.0 14 86 22 12 11 13 67 36 568 18 0.6 182 11
g47 793 8.8 0.5 33 679 39 41 17 14 225 14 498 20 1.0 105 16
g69 1025 24 1.0 15 112 39 13 24 34 72 60 503 21 1.9 311 20
g70 1201 27 1.1 17 134 47 15 28 42 73 62 386 21 2.3 331 20
g93 1053 31 1.3 14 117 50 15 33 41 82 T4 467 21 2.4 373 26
g94 1064 32 1.4 16 132 57 18 34 46 84 75 408 20 2.0 373 24
g95 1051 24 1.1 22 164 60 19 26 40 78 58 325 21 1.3 263 15
gll8 942 22 0.9 15 117 35 13 23 35 65 52 459 19 1.6 268 20
gll9 933 25 1.1 18 151 45 15 23 48 72 59 385 21 1.3 287 17
gl20 1012 34 1.4 17 140 62 15 34 51 92 81 424 21 1.2 369 26
gl2l 925 24 1.0 18 154 57 16 27 50 76 60 351 20 1.4 294 19
gl22 968 13 0.6 29 223 73 28 29 48 73 29 258 18 1.0 157 10
gl23 605 9.8 0.5 35 299 94 34 44 47 91 21 408 18 0.9 106 10
gl25 327 6.9 0.3 39 163 128 32 43 19 62 9.4 1734 12 0.7 99 12
gld4 652 22 L1 10 48 5.7 7.1 6.1 7.6 48 57 301 27 1.8 212 18
gl45 915 23 1.0 21 172 59 19 28 54 78 59 356 22 2.0 275 20
gl46 789 20 0.9 20 169 55 18 25 52 69 50 327 22 1.8 241 16
gl47 801 14 0.7 29 226 82 26 31 64 74 37 258 21 1.3 177 11
gl48 671 10 0.5 38 210 83 29 32 55 67 21 269 18 0.7 110 6.8
g150 423 7.3 0.3 39 214 110 35 42 32 75 12 384 15 0.7 75 11
g168 861 22 1.0 11 89 32 10 24 29 59 56 500 18 2.4 247 19
gl69 923 19 0.8 30 163 19 22 12 25 84 33 275 21 1.2 154 13
gl71 799 13 0.6 33 232 67 29 29 51 78 32 266 21 1.2 155 9.8
gl73 727 14 0.6 30 223 99 27 33 64 74 36 251 20 1.2 173 10
gl74 525 11 0.4 39 336 93 36 35 41 93 21 325 18 0.8 105 13
gl75 554 14 0.7 24 167 57 21 24 45 65 37 429 20 1.2 182 12
2196 780 19 0.8 17 141 34 16 19 38 64 50 424 21 1.8 230 16
g198 507 13 0.6 29 237 80 25 26 66 72 36 256 22 1.5 166 9.9
g199 669 14 0.7 25 187 56 22 23 52 68 39 392 20 1.3 184 12
g200 601 18 0.8 17 123 31 13 15 33 65 53 480 23 1.9 247 16
g201 736 18 0.7 8.1 58 13 6.3 7.6 8.9 53 41 616 16 0.5 188 11
g202 519 11 0.5 32 471 33 35 19 25 119 20 424 16 0.9 111 12
g221 659 8.3 0.4 23 172 23 18 11 11 90 15 1225 16 0.4 77 9.8
g226 569 8.3 0.3 26 152 23 21 16 11 70 7.0 1131 16 0.4 51 11
g228 346 15 0.7 16 128 16 13 9.1 22 58 35 656 18 1.1 179 14
g244 136 2.4 0.0 1.5 23 28 1.8 5.2 2.1 18 2.1 2205 4.5 0.6 12 2.8
g245 560 6.5 0.2 6.8 43 13 6.4 7.7 7.0 28 11 1950 11 0.2 51 7.5
g246 604 19 0.8 11 86 25 9.5 14 17 56 49 826 16 1.2 233 16
g247 582 14 0.6 27 271 21 26 14 23 96 20 589 16 0.7 118 13
g248 520 15 0.6 25 596 26 34 8.5 26 161 26 312 19 1.3 141 9.2
g249 624 18 0.9 16 121 12 12 6.9 16 68 46 529 21 1.4 224 15
g250 599 20 0.9 8.4 44 7.8 6.1 6.3 7.0 51 55 680 20 1.1 230 17
g264 651 19 0.9 11 90 29 12 23 14 67 43 731 12 0.7 166 15
g265 478 12 0.6 21 387 33 27 22 11 120 26 772 14 0.7 126 13
g266 665 15 0.8 17 206 22 19 14 12 86 37 533 16 0.7 192 14
g267 591 12 0.7 13 89 15 13 14 9.1 61 22 764 12 0.6 119 13
g268 450 11 0.5 14 164 16 13 9.5 12 61 19 1256 12 0.6 99 8.2
g269 644 16 0.6 17 127 11 12 5.6 16 57 49 770 19 0.9 215 10
g270 268 4.3 0.1 6.7 191 16 9.9 4.1 3.9 50 7.5 3056 6.1 0.3 39 3.6
g283 628 12 0.6 5.0 39 14 9.4 24 8.1 39 29 922 12 0.8 124 21
g284 594 17 0.8 9.7 78 20 9.7 16 12 56 46 786 16 1.2 219 21
g285 643 20 0.9 7.7 46 17 8.3 19 9.2 52 54 589 20 1.8 246 21
g286 479 13 0.7 14 137 21 16 17 9.0 72 22 993 13 0.4 95 13
g287 60 1.9 0.0 0.7 9.8 10 0.7 2.9 1.3 6.9 1.0 3383 2.4 0.5 11 1.5
g288 584 15 0.7 31 241 13 26 6.9 9.3 119 19 427 21 0.6 112 7.6
g289 352 6.7 0.3 26 622 30 34 14 9.4 188 9.8 1391 16 1.0 52 11
£290 570 16 0.9 24 146 17 15 7.2 8.2 84 37 510 21 1.2 185 11
g291 563 24 1.2 19 95 15 11 5.9 9.7 69 57 292 22 1.5 266 14
g299 584 17 0.9 14 104 29 14 20 12 67 43 596 16 1.1 191 19
g300 644 14 0.7 17 170 28 21 28 15 87 28 1741 17 1.4 157 33
g302 606 21 1.0 10 57 22 6.8 14 13 54 56 611 20 2.0 280 17
g303 619 24 1.2 11 55 24 6.8 15 13 61 65 541 23 2.4 317 18
g304 607 15 0.7 6.3 36 18 6.0 14 9.6 45 39 1812 16 1.4 168 14
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Table 2 Continued.

Location W. D. Li Be Sc \ Cr Co Ni Cu Zn Rb Sr Y Mo Ba Pb
no. m mg/kg  mg/kg mg/kg mg/kg  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg  mg/kg  mg/kg mg/kg mg/kg mg/kg
g305 282 4.5 0.2 2.8 29 7.2 15 15 4.7 21 6.4 3830 6.3 2.1 34 25
g306 595 19 1.1 20 125 14 12 6.5 11 75 52 282 25 2.0 253 15
g315 636 18 1.0 13 74 20 8.6 12 11 63 52 459 21 1.8 254 17
g316 618 22 1.1 10 52 23 6.9 14 12 61 64 531 23 2.5 286 19
g317 615 21 1.1 11 55 20 6.6 13 11 57 59 501.9 22 2.2 288 17
g318 599 18 0.9 22 169 23 15 9.0 13 86 49 314 24 2.0 244 15

g320-2 590 18 0.9 17 122 19 12.1 10 16 67 49 364 21 2.1 253 16
g326 548 26 1.1 24 205 44 22 24.0 17 97 44 503 19 0.5 156 14
g327 676 19 1.0 12 62 20 8 14 11 60 54 499 21 2.0 263 17
g328 639 22 1.1 10 55 24 7.3 16 12 59 61 548 21 2.4 274 18
g329 639 20 1.1 11.3 53 17 6.6 11 10 59 59 459 25 2.2 281 18
8330 636 23 1.2 12 53 17 5.8 10 11.3 64 71 320 29 2.7 341 20
g331 546 17 0.8 25 205 25 18.1 11.0 16 87 47 309 23 2.1 238 15
g337 752 15 1.0 15 93 15 9 10 9 68 41 376 21 1.9 234 15
g340 598 21 1.0 14 138 24 11.4 14.7 11.8 87 53 475 22 2.4 261 16
g341 636 27 1.3 12 62 31 8 17 16 73 74 401 25 2.3 352 21
g342 592 35 1.5 12 74 47 8.9 27 24 86 88 471 21 1.7 380 26
g343 502 37 1.6 11 80 50 9.6 29 26 87 87 518 20 2.3 368 29
g351 185 10 0.7 22 138 12 14.1 7 11 81 13 461 16 0.5 120 9
g352 184 12 0.7 28 467 22 26 9.0 13 167 19 345 20 1.1 136 10.8
g356 536 23 1.1 13 76 25 12 16.6 6 70 40 950 13 0.7 226 15
g358 472 24 1.2 12 73 28 8 17 13.4 70 61 554 21 2.0 271 18

3.2 MHSHIBRAENEEICE T EIREELUTHEE
B OREfR

FSRIC, AR KUK ICHEIRE O 7 i [ o AH B £
BAR L7, RELITLRREOM TRVHBEREIISE S
Nih o7z, LaL, ALO; K0, CaOiERE & KEDK
fREXNIIRNT & GE2Ka-1, b, c-1), ALO, ¥ X UK,OIRNE
WAREEDPEEL BB ONERe A IZENIL, CaO¥RSE 13K
ERHKT L L IT@P T 2R MErD SN Z
AU AEYERR T (R BRIRSE) 1 & 2 B FUER ISR 3
3LEZ o505 (CKHIEA, 2010, 2011). Z DEMEN A&
@A 6 Fh T30 £ < IE, OARPERLOZE,
thZ B 7 B D DB & DL O R Wik THF
XN, 2DCaOREH 145 wt%lA T &K<, ALOIRIE
AIBHIEO (11-15 wi%) iMBTHh 5. 2078, Th
5 SRBL O EREUL 5 T2 Ca0D FEMFSIR T H 2 %~ T4,
¥, fkEs Eodpmaind i<, wEthi+o%F
HAKEWEEZLONS., ZOF&MIZYTIZE k%
B B 72552 Ka-2, c-2CiE, & 0 BIIE 2 AH B B R
REND.

F3Xa, bid, EWEERT (KBRS O ER 5 TT
ETdH 5Ca0, MgO, SIDIREDHHRERNLZZEDTH
%. CaO—Sri= &% M DO MR £130.89 & Fi 28, CaO-
MgOREE B, MgO—SriifE [ DO MHBIREUI I (BB 5.
MgO&Srid, F& L TCaOk [ARRICAIKE, M, B
BEDEMFEH TIRET 2L EL2 6N 5D, H3KaT
W IE DM BB (RIS T Z VY. CaORE 2B IZ &
bHEFMOIZELRBDIZE A EWX, b FH|EH
SRR O < WS S W TR E M2 & DT, ALO,,

T-Fe,0s, Sc, Cr, Co, Ni, Cu’s & DIEE & & < K,0, Rb,
BalZZ LW & WM » 5. a2 i 138 s
v Lt oaRilis o klkcdn, b
AIHNBIZBTREMEDO A TE EDbIFEHENS
<, BETEHERITHE G AR SN T 5 GHEE
7,2007). ThE5DZ ERD, CaOKIRE - MgiERE R
BHE, HEESHROMER T % %2 < G aetEr S,
Z OFERIZGB21-1 AR O HIERER L AN TH 5
(ZAREIEA, 2022). MgOIZBAL T, EWniGsho s
RSB, BEMRTEERET2HA6EH 5
728, CaO& HifiliZs ILFIBIRIZIG 5 N & D & HEHI X
ha, WA KIAEEBROFSICEL T, H3KXe
12789 TiO,— T-Fe, 0, Y2 & [ D FHS 0 IE O M BIBI R 4 5 &
MRS B ZENTES. £72, TIORE LK0EE DH
fREE3XA) 2 5, DTIO,, K,0& & IZIKIRE, @Ok
TiO, + {KIRKE K0, OMKIRKETIO, - EIREK,00 3D D1
BIASFERTE 5. Z ORI, AMHgd D57 CHREX
72 GKIS-2 B a3 it )R (KHIE A2, 2017) & Ak
THY, BRFOREIZDCA0, SrizE &4 Wik 1,
@T-Fe,0, MO % & 128 T vy §8 K ILE JHAH R O g
YRR T, ®K,0% EIZ @ EERE A IS b ko wE M
KT THBHIENELONS.

AKX, ALOIRE &K,0, Ca0, TiO,, T-Fe,0;, Cu
REOBBRK AR L7 ALO,—CaO¥R & R 1 IR 7%
BHOMBENFEL (Fa4la), CaO% F L ¥ 2 KEIEDE
YEBR T L ALO, & F & 5 7 4 BRIEWE R+ o B
M RABBRLRDONS. 727 L, CaORENEL &
BIZONESD2ENKNEL AR EHANH 5. ALO;—K,0
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Fig. 1 Sampling locations of marine surface sediments around Tokara Islands (GB21-2 and 21-3 cruises). Submarine topographic map is

based on Kishimoto (2000).
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BRI CHRIN & 7= 5okt GRORHE 5 & A2 THUR, 302,
2303, g304, 305, g316, g317, g328, g329, g330, g341,
8342, g343) 1%, ALO;—KOREMIZIEOMBIRRA & D,

Na,0, K,0, Rb, BaZk & DTLRIRE A EL. K0, Rb, Ba
BHRESCZ AN LR TH D, HAISHBREK
BENWZERPS, Zh6OBHIITHRE LS FHHk
OMEMR T AEEh B X5, —5T, IE
DR 72 BR 2 6 KOMKIRIE J7 i §*h 7= s 7
Oy b ENDFRB R CH 5 72) B8 2 A F(EL, AR
b A1 T B IS R R O A 2 RIS O P CERE 2R

FHIZ Zicashsd. ZOKRBEKO - EiREZEALO A
BHEDSVE KIS HOR OB MR+ OB AR L T3
EEZ oML, RAEBRICTET 2 EEOIFZE AL ITH
HHSE I DIRE D 50U AL S (F DA R LS THERK) T,
R EI N ER 6B KL g Lo GRS, 2007 5 B
1E20, 2008). F 7o, WEHVERIC & B &t - ST
HERERE 5 L O IUACHERERE 230/ L Tl D (A, 1976),
AU O HEREYN ZAS X 0 2 B PER 748, (LSRR
RELS BEDIELDRATH 5728, ALO—K,0IRE ]
TEWHBREA RO ar>72F 71 5hi-.
ALO; YR ¥ & T-Fe,0, IR & MU X (554 Xc) &, FHL
< WT-Fe,0: 18 & % £ D il K (47, 2202, 2248, 2265,
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Table 4 Median elemental concentrations by particle size.

Very .
oments Gravel coaneand Medium ey f sandy i
sand
n=11 n=21 n=28 n=20 n=10

Na,O wt % 2.92 2.81 3.07 3.59 3.79
MgO wt % 4.00 2.99 2.65 2.24 2.35
Al,04 wt % 13.6 10.8 10.6 11.5 12.2
P,05 wt % 0.106 0.114 0.127 0.119 0.148
K,0 wt % 0.98 1.06 1.12 1.61 1.76
CaO wt % 11.2 16.3 17.0 13.7 11.0
TiO, wt % 0.606 0.487 0.576 0.481 0.535
MnO wt % 0.161 0.113 0.134 0.137 0.148
T-Fe,03 wt % 7.98 5.26 5.47 4.56 5.32
Li mg/kg 13.7 14.3 16.6 21.5 26.7
Be mg/kg 0.662 0.688 0.819 0.970 1.21
Sc meg/kg 27.9 16.5 17.9 14.7 14.9
\Y% meg/keg 214 128 115 115 133
Cr mg/kg 44.0 21.9 19.1 31.3 48.4
Co mg/kg 26.4 12.6 13.4 12.5 15.1
Ni mg/kg 27.5 11.2 11.9 18.2 26.9
Cu meg/kg 17.2 11.4 11.3 30.9 40.6
Zn meg/kg 75.2 67.1 68.7 64.9 80.0
Rb mg/kg 28.2 35.5 35.3 56.1 68.1
Sr mg/kg 345 770 512 490 404
Y mg/kg 18.2 16.5 17.7 21.2 20.9
Mo mg/kg 1.11 0.694 1.06 1.90 2.13
Ba meg/kg 156 163 175 270 341
Pb mg/kg 12.5 11.9 14.2 17.7 20.5

2289, g352) DFENMERTE 5. Zh 6 IZSkRILY DR
BERETZEDTHDBH, ENBCo, Ni, Cu, PHiRE
MMEL, TiO,, Sc, VA& £ DimmobileZs TE3R DIRE A3 E W
ZEND, MEBEKNIEEOEERREVEELIONS.
LoL, ZhbOikHIATEESICHAEL Tk D, it
BHENRY sz, XOFEMEBRHABETH 5.
IS 6B 22 58< &, ALOIRIE & T-Fe,0, IRIE
M > PG 22 £ D AHBIBAFR A HEFR T & 5. ALO;—T-Fe,0;
¥ K CALO;~TiO, I HiLAl [X] (35 4 Kle s & U'd) I3 A3
YL T 5,

ALOIREE & CulRiE DR A R T8 4XeTIE, EOMH
BAERA 2 AGHET 2 Z L MR TE 5. Culsig ik (20
wt%l b)) 7 ay Mg b S BB RO R T
WeNTED, —EEEND b 5B MOk
KR A TR IR CHREN & 7= R UE - Ve B AR (269,
70, 93, 94, 95) Th 5. HHHE THRM S hi-wEIe-Je
AR OCulRE A E O HHIL, GHO M T & s &
NTH D (KHIEA, 2010), £ OEFRITEYIEH & 1H]
WO ERICZ 2BETH B LI ch T b, ZodEh

12D\ Tidg69, 70, 93, 94 DMnOIREE AR R0 < #IHH
BAEH O BENEZEZ 6N D Z L LFHBITH 5.

4. £&EO

A ZHRONZE, h2E, s, T8, @Gz
WS o K OUEL SR, DARPBER X CBARD
[R50 A 5 PREX U 7= S 2R R HE R 90 5ORHZ D T
S3ILEDOLEIM ATV, EROSTCRE L OMETR
24 LR DL AR DR A FFIEIC DWW TRET £ 175
7o, ARFAMEIZL, BERS ORISR &L Tn
20, WIEHEREY OB R AR I3 e e 5 fiiA &
INL, TRERREO S EYNERR T 720 Th <, WEE
¥ 23RBS EBR ORE IR T DE 5 Ak E W
Z ARG X Nz REEEEE & SITHlA< XS5
&, BHIZB T 2 RESHRE 25 72 Dok RIS
SOHEE TIEK,0, Na,O, Li, Be, Rb, BaDIREN &<, i
FEIZRES 2 AR LT 5 O Y 0 BB R R
SN oz b T BEACERE T IRRIEER & Hhoiic
CaORSrD PRI A <, HEMEEHREARHE, ALO;, MgO,
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Table 5 Correlation coefficient matrix for studied sediments (n

Na,O MgO Al,O3

Depth (m)
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Fig. 2 The relationship between elemental concentrations (AL,Os, K,0, CaO) and water depth.
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sediments (AlgOg—CaO, Ale;-KzO, Ale3—T-Fe203, Ale_z—
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B¥Rk - Report

M A ZIERADBRICE T BEEFALRBEEDHE (FH)

&) AT

HASEGAWA Shiro (2023) Preliminary report on the benthic foraminifera in the seas surrounding the
Tokara Islands, southwest Japan. Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p. 301-314, 3
figs and 1 table.

Abstract: Four depth zones are recognized based on occurrence of benthic foraminifera at 73 sites from
185 to 1,200 m depths during GB21-1, 2 and 3 cruises around the Tokara Islands. These depth zones
correspond to previously reported Zones II to V around the Nansei Islands. However, there is a clear
difference in water depth of those zones between the northern part (this sea) and southern end (Yaeyama
Islands) in the Nansei Islands. This difference is thought to be related to the geographic variation of the
stratified structure by the Kuroshio and intermediate/deep water in the East China Sea.

At some sites, abnormal values are shown in the depth distribution of foraminiferal indicators such
as benthic and planktonic foraminiferal numbers, proportion among three types of test composition
in benthic foraminifera, proportion of planktonic one in total foraminifera (PF%). Those peculiar
occurrences of foraminiferal assemblages are presumed to have been locally formed by remarkable relief
of seafloor due to volcanic activity in the Tokara Islands and the strong flow of the Kuroshio Current in

this area.

Keywords: benthic foraminifera, Tokara Islands, East China Sea, Northwest Pacific, Recent

2 F

GB21-1, 2 K U3MMEIZ & 5 b & F 5B 0K
T 185-1,200 mD 73 M D ERBHZ DWW T, A ILRBE
DEREMG U2z BARILRFEEMOEE H it s &
ISR L -4 OBER, I E TICHNEEEREE Tl
HExhzTm~Vac/igd 3. La L, MlEEILE
DA & Bidi O /LRI & T, R DR
ICPHBR A MED D 5. 7 ORBRZERIE, WS F#ilk
U AMEERGEICBEET A E A 6N 5.

JEA - PR LB, IRAA LR OB R,
WA LR 2 & ORI A R L, S FLUBIE O R E
SAICBTAREEICEA LT, ZThZTholibgoail
HFENER I N EREMET L7z, b7 FFIERAD
AR IS S I O & B oIS & - T, BT
Ik A LHGEERE S E T h b 2 L A S h 7z,

1. UBIC

PEEFAR S WL T VB S ST SR M A2 s &k 0
FHE L 723 KIS H 72 5 4348 O FAENE (GB21-1, 2
&3)Ic&kD, b IFIERIEES & RIS 7K E

HEREIZ DT, BEALRBHEDO PRIVFEAR %17 - 7-.
KFBEOHOE LD B b H 5 (HEEW) 51EL, BABE
HEKEOBOEILR 160 kmiZ SFET 2 KILERET, %
DOHBIZOZED SR EICE 5 AL v /5 1 D
BAlERE L, ZOWEHFIZIERNOE 4 PEHET 5 (F1
). SIEHEDEHNE, M SV 5 HERLD X
7ay MY 2 e07T, RSO0z E, he
BROTE I BEIC LA RS D, OS] &
DN, BARE - EE R EOKLEDOIEAIZ, Wil
AR - Hi & EE N B S BO KRR EET
3. KILBOEHER % < OWETETIZIE, AKEH200 m
P& (2002300 mfi3) IFHEIEARD 5 b 28, Fh
DIBIZAREES00 ~ 700 miZ[A A > Cafhm % &2 4. 7,
ZOWHIE, KRBIITIZRER 2 ST 5 O MR RIS
S, —F, SIEOFERME, EASHUILTIIEAS
25 ER I IEY BT - B & 55 & ORI KRE
600 ~ 700 mO/MIE 3 H 0, Fi, FEHLIMETII43E
KED S LRI LT B A5 & DR IZKZERI 800 mT
WEIADBESRIEBE L B - T, WO OB (~ 4
SX vy TEMENE) OWHFIZENTART 3.

AFATHRO N B 2 BE KB, 5 AEID

VLK E TR IR AR v & — BA N EIAR (Tohoku University Museum, 6-3, Aramaki Aoba, Aoba-ku, Sendai, 980-8578, Japan)

* Corresponding author: HASEGAWA S., Email: shiro @museum.tohoku.ac.jp
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WFZEER I & 2 BEEATIE A3 2008 FF LR FE S TH D,

Z OHRHGARHZ & & D<A LR OBE L LT, Btk
DHEGENHRT R TH& N 5 H7IE & ERREBIE O K IZHF

HEALDOBIE A, B E L TiRE S TE (e 21T,

KIEA, 2009 5 B - AT, 2017 5 BRI, 2020 %%
). Zllo s FHEEhLE T 5 HEEERE, Zh
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EEhb.

Z 27T, 5H%OKDFMEROTHEELT, 22T
2N TOWRE & ERROA FLREEE O KR 3 BA
FRIEDO I S & AL, BERBLEOKERIZ BV
TR ENT=HERH E OTLE OIS AT 5 D H % Kl
THLEBI, BEMBICHEIND LEZEL LN IHE
KD JRFTI 5 22 BIZ DTG 5.

2. AEHM

AILHRAIZHW B EBHE, 3WISH 72 B A THRE
SN DEH 124 5T h 5.

GB21-1 ¥ : HS DT RISAE T 5 B4 E % LW
EL, M IFNEMEEOM Y EICE S BH] & i
P HEAY B IR D K353 m (St. g90) ~ 1,169 m (St.
g108) 12 7= % F1 48 by,

GB21-2 i : Tk % dL v & § % GB21-1 D HHl oD i

BOKRZEA50 m (St. g268) ~ 1,201 m (St. g70) D 15 M7,

GR21-3#ii : BHEMEZFERE T2 7 55O
B, WU Z b o Ok RE SR A2 5 2 O
FZIEMS B HEE O, K185 m (St. g351) ~ 968 m (St.
g122) D 61 Hips.

IS DEHEDORHCOWT, EAA fL o4 ki
MOz DT — XXy HFAGeE &, WgER RT3

7=OOFED TR (Tad) TRELL 7205, KK, &l

B UL OFBHZ DWW T, MR ORI - A B L
ORMEDENAEEDS 2T, ah3HEAEELT, A
FLHHDBER 2 TEMIZ M L7 GB15K).

AR IZH O BB O RS b 555 % il &
THWRT, WThEME - BAEL? S EERE—
WEERICRE 2 B K D HHIOT S FBICiET 5. 20D
FTd, M IHBMNIIEE 2% DI LR
PDEFTEZ N6, T DFH L BERICE DR
A E FLRBESE O A IZ I T HE AR T 5 2D D

FHFATEL LT, RN E IZZWVIBRARIZ N &
FKUBEWIR L L, Z OO R ER DA Z0x
WHRE KL L D DO HLRIFEDEREMET4 5 GE1IX).

N 7KL ER ORI IE, 1S B W THERT
N N t%%%lﬁ7W%%%®DZ%#etﬁ
@Diﬁﬁ% it < WA, tﬁ%é%@m T P4 i
Bik=a ﬁa:#%ﬁ/ﬁwiﬁh/“ﬁﬁﬁ%%%f%é
SRR O MR, B NEED W2 E-h 25
ERCPFH-LUKRSEIZEZ B E L, &Lk flE
TIEOMERZES AT K& 500 m ~ 700 m) % #5588 D
WHIE 3. &k, F1RICE, ALRASRBORE
MEEZRL, PRIV ZHSICOAR S S &L 72

b 7 okIBEEE (LUF T, CKINBES S & i
) T30S A BT U7z, 7 O s 3 F R R o
ERRHENC & 72 B St. 2270 (K¥E268 m), mIRHIAEUE LS
RO, WEIZPHE N/ NEZIZ S 72 5 St g190 (K
%932 m) TH 5. KiliE KO RO L SHER 4 & L,
ZhLIECRIER L 2 5. 7 ORI I3RS T
KREES500 ~ 600 mTH B4, BAOELDEHMTHEL &
HIEANZH O, L EFITH800 m, i b 5 70
IZh 722 B Ry a2 GRAHE TIEAREER 1,000
mTH 5.

KINBEE R 4 B0 2% < Y s Tid, 434hi%
BE Lz DR, e, KBRS RO H - 7[5
AL 438K o3 T % AR 2 s o R
IR B & 7 OAEM o SR TH 5. ik
RS RS HE DSt @351 KER185m) 7243, Zha k<
0 O 7RSS RN & A TR 7z, KB
73472 m (St. g358) ~ 752 m (St. g337) O VHHMIT AL E S
5. PRI K651 m (St g264) ik L, Rt
Il & #2 TR 1,000 mBOFHE b 7 7 JBICE 5 fi I fr
BT 5 12MHTH 5. MRS EEMRBEEICS
72 57K 702 m (St. 40) ~ 999 m (St. g45) D Mifi L, %
DIER: 1T 7 F RS 7 5 AR O ER e S
St. g70 (1,201 m), K USHIRUEGEESZITR DS g24 (K
473 m) &St. 226 KVE681 m) TH 5. HMHEIL 7 5
Slig LT - BAHEHICERE W2 EAD B ORI & 7=
%, K525 m (St g174) ~ 1,064 m (St. g94) D 12 45T
»H5.

AEHE, KT 7 7RSI &K > THRINE h - kg
WRMOERE 2 cmDIBF T, UHWIOHEE L T30 ml,
FEEFIZIE20 ~ 60 mIAFEL S N7z, FREGREHIE 5 124
HRE S, TS SFEEICEX X I

YEEIRAEIZ B 2 LR AR O BAIIZ BT, &)
FowE R %KD 3 HT, &Br»oa LAk %%
B 5720 DG E 2 T8 U T, ok
2T 572000, WPHEEOYIERS TR D Y8y
EovHE - mINL, ZOo—@hEoEEEANEL T, RE
HOHEMEEZEH L2, ZOFIEILTIZRTEBD T
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BIR b FANSRENEEIC B 2 LR O RIR.
Table 1 General outline of foraminiferal assemblages in the seas surrounding Tokara Islands. (Living benthic
foraminifera: + present, — absent)

(AT LA AR -+ T, —RFER)

Foraminiferal No. (/g)

Wall Composition of Benthic

. . . Dry Weight Mud ini Planktonic Pteropoda L .
Area Site Lat(l:\‘u)de Lon%IEt)ude De\'\;:ﬁe(l;n) Clg;gse (e?t/imatgd) Con/tent Fo‘rimlmferal TfSt oo Forarr;imfera F'Iankt.pl.:ora;. ng\g:agmsi:i'f];t‘;c
(& (%) Benthic | Planktonic | Ageluti— | Porcell Hyaline Ratio (%) Ratio
nated | aneous

8270 30° 02.22 130° 06.59" 268 | 21-3 435 21 439 433 49 147 80.4 49.7 0.21 +
290 29° 09.55 129° 23.70° 353 21-1 36.9 55 2,024 2,024 59 16.4 71.6 73.3 0.65 +
8224 29° 46.34’ 129° 51.87° 416 | 21-1 56.4 1.1 132 467 1.7 253 730 78.0 0.06 +
2268 29° 57.36 129° 47.89’ 450 | 21-2 52.6 8.7 2,075 5871 1.4 13.1 85.4 73.9 0.16 +
gl41 29° 18.69 129° 13.86 475 21-1 56.9 3.5 1,319 2,809 3.4 10.9 85.7 68.0 0.24 +
g38 28° 52.05 129° 02.71" 489 21-1 28.1 1.0 12 58 4.0 14.9 81.0 82.9 0.20 +
g198 29° 39.41° 129° 47.31 507 | 21-3 49.8 17.2 70 871 124 11.0 76.7 92.6 0.07 +
8222 29° 43.24’ 129° 39.27 509 21-1 49.6 43 240 1,599 21 19.3 785 86.9 0.13 +
g64 29° 04.28’ 129° 20.39’ 524 21-1 6.8 26.5 134 470 4.5 25.8 69.7 778 0.08 +
g37 28° 50.46’ 128° 56.45’ 543 | 21-1 46.6 6.1 80 1,824 10.5 16.9 72.6 95.8 0.38 +
3 g331 30° 28.88 130° 17.74’ 546 21-3 30.9 18.5 232 1,708 117 4.1 88.3 88.0 0.00 +
<L g245 29° 46.92' 129° 31.09° 560 21-3 51.1 7.6 1,148 4,189 3.9 245 716 785 0.14 +
3 £223 29° 44.63’ 129° 45.44’ 563 | 21-1 45.1 7.9 204 2,557 5.9 9.8 843 92.6 0.03 +
‘_E gl17 29° 16.56 129° 28.817 576 211 419 24 110 552 5.1 111 83.9 83.3 0.08 +
o 247 29° 50.13’ 129° 43.63’ 582 21-3 45.9 7.9 202 806 6.0 18.0 76.0 80.0 0.04 —
E £288 30° 05.92 129° 58.63’ 584 | 21-2 59.1 53 131 246 8.0 18.9 73.1 65.2 0.03 +
o £320-2 | 30° 2397 130° 18.56’ 590 21-3 51.4 6.9 168 1,367 4.9 20 93.1 89.0 0.02 +
>E 246 29° 48.69 129° 37.35° 604 21-3 35.2 241 756 15,700 7.7 7.2 85.1 95.4 0.10 +
_'~¢°“ £285 30° 01.27" 129° 39.81 643 | 21-3 21.7 24.1 1,270 19,234 17.9 0.3 81.8 93.8 0.00 +
= 8269 30° 00.58" 130° 00.34’ 644 21-3 483 6.9 22 58 2.0 10.0 88.1 72.4 0.03 —
839 28° 53.70° 129° 08.90° 657 21-1 51.2 39 340 3,442 1.3 103 78.4 91.0 0.11 +
g143 29° 22.00° 129° 26.21" 669 | 21-1 48.2 4.1 515 4,673 24 11.2 86.4 90.1 0.07 +
g138 29° 13.84’ 128° 55.32 714 21-1 278 20.5 508 9,571 26.3 43 69.4 95.0 0.01 +
g196 29° 3454’ 129° 28.64 780 21-3 38.2 32.9 868 29,464 17.9 0.3 81.8 97.1 0.00 +
g91 29° 11.06 129° 29.81° 808 | 21-1 243 18.7 2,176 11,429 85 0.0 91.5 84.0 0.01 +
260 28° 55.91” 128° 54.71" 841 21-1 21.8 721 221 6,665 54.9 04 447 96.8 0.00 +
g168 29° 2743 129° 24.43 861 21-3 241 60.2 519 17,060 29.8 05 69.7 97.0 0.00 +
g197 29° 36.11" 129° 34.96’ 868 | 21-1 55.9 10.2 185 2,035 3.0 1.0 96.0 91.7 0.01 +
£169 29° 29.03’ 129° 30.63’ 923 | 21-3 51.8 6.3 32 944 7.6 0.5 91.9 96.8 0.00 —
g190 29° 2449 129° 01.72 932 21-1 30.2 95.5 136 2,691 52.9 0.5 46.6 95.2 0.00 +
- g351 30° 36.55 130° 01.49 185 21-3 472 73 156 145 13 174 813 48.2 0.12 +
EE 2358 30° 4044’ 129° 53.35 472 21-8 28.4 38.8 1,524 22,672 8.5 14 90.0 93.7 0.00 +
‘Z:E 2343 30° 33.85 130° 16.08" 502 | 21-3 18.6 80.1 375 2,209 33.9 46 61.5 85.5 0.06 +
%;Fé g342 30° 32.54’ 130° 09.70 592 21-3 239 80.4 306 8,328 12.6 0.5 86.9 96.5 0.02 +
f% g316 30° 15.06 129° 55.44’ 618 21-3 36.1 32.3 582 2,562 17.1 3.4 79.5 815 0.00 +
Eg 2329 30° 23.98’ 129° 59.02" 639 | 21-3 35.6 25.2 236 14,331 15.6 1.0 83.4 98.4 0.00 +
5“5 g327 30° 18.69 129° 45417 676 21-3 33.0 225 423 8,187 142 0.0 85.8 95.1 0.00 +
< 337 30° 2365 | 129° 38.86' 752 | 21-3 553 12.7 132 1,519 45 25 93.0 920 0.00 +
gl74 29° 37.21° 130° 01.54’ 525 | 21-3 11.6 39.2 373 3,620 105 5.9 83.6 90.7 0.04 +
- g175 29° 38.89’ 130° 07.78’ 554 | 21-3 39.7 25.1 233 2,435 115 15.7 72.8 91.3 0.43 +
"‘_—%,\ g291 30° 10.817 130° 17.16’ 563 21-3 39.3 9.3 37 2,837 35 10.5 86.0 88.4 0.06 +
g ‘E; 8250 29° 56.78’ 130° 08.42" 599 | 21-3 34.0 10.3 828 5979 5.0 16.8 78.2 87.8 0.02 —
E":’ 2199 29° 42.81° 129° 54.66" 669 | 21-3 43.4 16.5 187 2,228 8.1 4.1 87.8 92.3 0.20 +
%E g148 29° 31.75 130° 03.44’ 671 21-38 28.1 1.3 10 164 3.7 4.7 91.6 94.2 0.01 +
g lg g173 29° 35.66" 129° 55.54’ 727 | 21-3 43.0 18.3 127 845 182 0.0 81.8 86.9 0.02 +
S| e147 29° 30.14’ 129° 57.23’ 801 | 21-3 49.9 21.8 72 1,889 22.1 0.0 71.9 96.3 0.00 +
g"‘é g145 29° 26.87 129° 44.85 915 21-3 255 61.1 210 2,521 59.8 0.0 40.2 92.3 0.00 +
E g122 29° 24.76° 129° 59.10° 968 | 21-3 46.4 20.5 64 1,747 18.0 0.7 81.3 96.5 0.00 +
g120 29° 21.52' 129° 46.68’ 1012 | 21-2 31.7 86.8 103 938 72.5 1.0 26.5 90.1 0.00 +
(% 894 29° 16.08 129° 4851’ 1,064 21-2 31.3 83.6 143 842 79.5 0.0 205 85.5 0.00 +
o | | 824 28° 54.46° 129° 35.46 473 | 21-1 38.4 42 1,381 5,680 5.0 11.6 83.4 80.4 0.00 +
g 'gn 826 28° 58.18’ 129° 47.87' 681 [ 21-2 53.3 7.3 1,051 6,502 41 7.8 88.1 86.1 0.14 —
2 "_? g40 28° 5549’ 129° 15.06 702 21-1 69.8 4.6 32 2,668 1.7 8.4 79.8 98.8 0.00 +
S 'E g42 28° 58.65 129° 27.20° 735 21-1 30.0 3.2 69 Al 27 8.4 88.9 91.8 0.05 +
E g22 28° 51.60 129° 23.15’ 823 | 21-1 45.7 38 405 2,487 1.4 9.2 89.4 86.0 0.05 +
g g43 29° 00.39 129° 33.55 861 211 513 2.7 10 16 19 23 95.8 62.9 0.00 -
B | 66 29° 07.65° | 129° 27.74’ 896 | 21-1 291 731 508 13,256 219 1.9 76.2 96.3 0.00 +
c g44 29° 01.94’ 129° 39.79’ 940 | 21-2 41.2 18.9 161 945 0.9 0.9 98.2 85.4 0.02 +
g g67 29° 09.29 129° 33.82 943 21-1 234 51.1 676 18,744 13.0 0.4 86.6 96.5 0.01 +
§ g45 29° 03.62 129° 45.99' 999 21-2 58.4 13.0 317 7,326 2.3 1.4 96.3 95.9 0.00 —
g70 29° 08.79' 129° 54.39' 1,201 | 21-2 26.7 62.5 256 4,322 61.5 0.0 38.5 94.4 0.00 +
g264 29° 47.30° 129° 20.86 651 21-3 32.0 28.8 756 14,163 13.2 1.7 85.1 94.9 0.00 +
’_-E; £88 29° 04.65 129° 05.11° 699 21-1 40.8 10.4 122 4,744 1.5 24 86.1 97.5 0.00 +
3 g113 29° 10.07" 129° 03.24’ 828 | 21-1 26.3 30.3 859 37,324 1.7 1.4 91.0 97.7 0.00 +
: gl12 29° 08.46 128° 57.03 836 21-1 288 40.1 224 20,220 216 15 77.0 98.9 0.00 +
§ 287 29° 04.83 128° 59.95 883 | 21-1 213 95.9 76 2,613 60.1 0.0 39.9 97.2 0.00 +
g gt 29° 06.79’ 128° 50.73’ 915 [ 21-1 27.2 47.2 235 13,120 9.3 0.9 89.8 98.2 0.00 —
\g g58 28° 52.66 128° 42.27 960 21-1 226 93.5 73 3,541 65.1 14 335 98.0 0.00 +
§ g162 29° 17.65 128° 47.24’ 1,003 21-1 17.4 96.8 310 1,071 95.7 0.0 43 775 0.00 +
; g!10 29° 06.74’ 128° 45.60 1,071 | 21-1 21.7 62.9 187 7,905 26.4 0.4 73.1 97.7 0.00 +
% g188 29° 23.06 128° 45.28’ 1,145 21-1 17.4 92.1 256 2,155 75.6 0.0 24.4 89.4 0.00 +
; g134 29° 07.29 128° 30.61" 1,151 21-1 299 98.7 62 366 82.6 0.4 17.0 85.5 0.00 +
2108 29° 00.06 128° 31.33’ 1,169 | 21-1 27.2 93.5 104 2,419 55.1 2.9 42.0 95.9 0.00 +
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F1X GB21-1, 2&3 Mt O A A FLRGURHRIUb AT & b A Z KILAES W (B3 [ 20 D) .
i (50 mEBEOWH0.5 m/sLA L) D 2021 DI KZBIHI ARIT A+ — &= V[ ST — 2 Bk W
ZBT 3Rk, -2 AfTEER] (KRBT, 2023) 27T, 1HE5 28K L TER). BLED
AFRIIFEITE O & FRIZBE$ 2 Maf 2 (2022) ROKEHE S (2010) 12 & % (GgS * L5 HH, GnS: HHIR,
GsT : T ®M 2 3, HS @ M, KeT : /NEAIEHE, MeS @ 2FMf, NsS: 4/ M, YeS : B4 V).
HIERHIZIEFEAR (2000) 1255 <.

Fig. 1 Sampling locations for benthic foraminifera research collected during GB21-1, 2 and 3 cruises. Light red area

is maximum fluctuation range of strong current (more than 0.5 m/s) of Kuroshio during 2021. Area enclosed
by dashed-dotted lines is Tokara Volcanic Islands Area. Undersea topographic names are based on Japanese
Committee on Undersea Feature Names (2022); (GgS: Gogo-Sone, GnS: Gon Sone, GsT: Gogosone Tako, HKS:
Hiki Sone, KgT: Ko-Gaja Tai, MeS: Me Se, NsS: Nishi-no-Sone, YgS: Yokogan Sone). Topographic map is
based on Kishimoto (2000).

KHIZ A (2009) R BRI (2020) & L, FERHFOEH

2%

SR 551 B —d O A FLERFEAE Tk L T3l S h T
XD THS.

DI 538E = 250 * v ¥ 2 (B 63 um) OfG_ETK
e B A EE T B0 & A D TREK%E 3,000 mLE —

1 — 12 [ax.
)P DUE 1) DI|H & FLeveid AR E+5ICHIEL
Z D 1/100 & % fk & Lo T S &, JeiroEE 2 H%E.
3V AERDGLE - FiC B RIS, ThERERO T —
ARV VG (0.5 g/L) % N A 24 TR E-EE
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4) R GEHEMR DR S 2 250 X v ¥ 2 O R L

T, G4 L 7-HDREER % 59 40°C ORAKIC & D ki L 7214,

40°C THZME L CETE.

S)WREE OB ¢ 2) DY O EE (W,) & 4) DRRIER
OEE () 27012, "X 0B oS E R
(Wt,,) % B0
Wt (g) = Wi, + (Wt,, X 100)

6) IEHME : 2) PRy OEE (W1,,) & 5) O (HER) w2k
wHit (W) &0 &EJRRE (MC%) & F.

MC% = (Wt,,, % 100) X 100/ Wt,,

7) A LR EEORGH - AR & R D 2 hFhic D
W, 13EI B 720 200 AL EABHEEE LT, fi
Gt I k0 2B AR LT, mhaHS
o2 LRFAKERBVIT. ok, HuliTeg
%, KIFIEH (2009) &P L C, BAE125 um (115 X
v 2) PRk & Wk e Uz

8) A LI EAEE O - AR ILROBREOFE %175
LB, HEOWMEAET 2HNT, KIZETS
a) ~ ) D6 HH OMG 4T - 72,

a) B LS HATHRER (1 g &7z 0 OFJLRER

AR, AR & PR D 72 22DV TEHK
b) AR A FLHRBVRE R L - EAE A LR OBYE (IR -

B BAKE - 1 7 ZRAIKE) DX 5328 & D < Rkt

o) FRlEMEA FLEER (PF%) © 27 FLERMARIC 53 5 il
A fLR RO HIA.

d) BUE JH— e AT LR L« eRiEEAT fLRIS R B 3
SESAD .

o) IRAEA FLHR DAL - BER & 2z A R EAR O A fiE.

f) A A FLHR AR O T B RRE

sk, AFEOHSHRENZIZ, ZhEClcEmIns-
VG EA S R O IR L ARk, LR e S h 1R
ARREAR 22D OHETEEhS. LrL, AfLHR
ORIEIREIZ L 0 (bh & BIEEA X4 5 Z & ida
FLERSTII AL, BURTIIMSH & ik 4 5 FHenvi
FoTwAW. 72, fEROWE & Ok & 13 % 72
B, ZZTIEEARN (2018) & EHEko®mE L FHMKIC, b
AR ERFAROMKICED 725 2T, BifhEEo—
HE LT 7.

3. FILBREEOSER

RIS = MEE OS> 5, EHH 1) ~5) OfER%E
B1ELOFE2KEBIKNITRT. A, BifICRTH
WOREM L -HAR O ERI, K2 IESt g400
69.8g, £ H20g~ 60 gDHPANIZH b, 20 ghifiid 4
WrRTH -7 Ak, RMEIZTER SRR TEMHLO
St. g6412351F % 6.8 ¢ T, ARHITEIAAR R O & MRk b
K0 BH, Ty, HILRMEHICES 57k
B Nz (F15).

3.1 HFLHE% (Foraminiferal Number)

IR EBERYDOEILRROBAER, 54
HOLA DR R &2 R TR EO —FTh D, &M
EREVED—DDOHRTH B, L L, ZOMEIZ, AilH
ERDAFEROIE,IC, HERW & T % gk o
BERHLEBRE ORI L EICIRETEDT, ZOWEH
21, EP ORI & &0 - HERE O BB S &1 & TR
5 LADLELGKRNRNIEL LB,

EAEROA FLEE (KA FLHEREL benthic foraminiferal
number ; FNy) 139 ~ 2,176 {ffk/gD B 2 /R § 4, &%
U T300fAfk/ gk AL, ZoHT, KLk
SR TIE, KR 350 ~%9800 mD ST 700 flEfA/g L
LonEsER e h, & <IN EEFREIFHTGOSt g90 (K
K353 m) &St. g91 (808 m), KRUTIZEVE DM HDOH
FHAiZ & 72 5 St. 268 (450 m) T 2,000 A/ gD % 7R ¢
(33 Xla). ¥ FHRERIZ VT, K600 ~ 950 m
125001 fA/g % B3 H i 2358 5N B 1E A, HEHETE
OfER LSt ¢358 (KEH472 m) T 1,523 {&/gD
AR T. 72, BEMREBEINL D KEF RO
T FEBIZALE 3 5 St. g24 (KE473 m) & ASEWIHIALYE
DSt g26 (681 m) T 1,000 /g% M3 & VMl &R

FEREVERE O A LR (VM A LR B planktonic
foraminiferal number ; FNP) 1316 ~ 37,3241 fk/g L, b
MIZKBFELWVEVNEDH . &k LT, KGR 600
~ 1,000 m® FiFH T#9 10,000 f£/g L _E D @ il % 78§
2, AR & U T L0000 A/g RO g A7 < 2
WEE3XDL). Ak, KILBFEEE DS g196 (K 780 m)
T29,464{lfAR/g, W FURBIKDSL g358 (K472 m) T
22,672 f[fAk/g, St. g113 (AKEK828 m) Tid 37,3241 {Ak/g7s
&, B REEA RTINS 5N .

3.2 EEBILEREEKL

AAHBIIERE, BEE, AIKEE 72 3HERE O
EETBHFEEMTH D, BOME L WEE IO IEHE
& U THEM &N T Z 7 (Loeblich and Tappan, 1964 ; 1992
BE). BAERAERLRIZRONAZHRDS b, FHEE
IERHAEL D TR CILDEIR Kb B Z &N E N0,
IhETo—#HOFETHONTE ST, SHEEHEED
NRITIA Ty, £72, HEBRERIL, FERIfICk3
—HOMEVEESEIFEE O T, R B 5 A0
1E752 (2009) DL EMEDH E LT, ZThE TOALRHFE
IZBWTHEER X T,

IS4 A LRIZHEHED H 50 3 MRBREICAER T 5 5,
BB BRI AROIE S MK T 2R E, kb O
IRIBA F VIRE R T 2 RIS TELET 2 H D 5 %
(Murray, 1973). %7z, RIKERD S b a8 OfEIE
IR Ry O TN A MEEIC B D, Z Ot
WOWKTIE, # 7 ANRGKEREIERTHS. Th
5ORMEIIBRREEE ULTaAEZT, & <IbaFEICk
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WEGRADIZME 20234 F74% F5/65
a. Benthic Foraminiferal b. Aggutinated c. Porcellaneous
Number (x103/g) Foraminifera (%) Foraminifera (%)
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0 ' ' ' ' — ———— T
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Fig. 2 General outline of benthic foraminifera in the seas surrounding Tokara Islands. a: benthic foraminiferal number; b and c:
proportion of porcelaneous foraminifera (b) and agglutinated foraminifera (c) in benthic foraminifera.

BRI e U CEH X T 5 (Murray, 1991).

b H BRI BT, B E RO EA
313 ~957 %% T, HHICk 3 KRELEREDPADON
35, KREMIZEIAREEBETISONTHENTS. $4b
B, Wi - KNS AW LT, KES00 m I
TIEMEAL 10 %AW T D % 5, KA 700 mELEET 20 %LL
L, #9800 mPAZETIZ 50 % % Bk MM A3 IN§ % (352X
b). L2 LBISIIC, 3 Filgigigo Nk RESE LS O
St. g343 (K502 m) TIE33.9 % &, KEDOHENIKE WVE
ENT

SRR, KINBES TS T 10 %R O S 3 D 7k <
B, WY BT Y, REARBEIED K00 m

DIRTIES A TOmEIS/NSWEERT. £/, £5
DWEFIZIE30 %AbOHIT (St. g110 ~ g113) 5 5.
W B EREOHEI A, AR 600 m LI THEA
10 %Rl EDflizm L, & <IKINBEE TS TI38 400 ~
600 mT20 %L Lo sl X 5. $600 mLIZET
1310 %A, X 512700 mBLER TS %A & B ITIKT
5 (5E2Xc).

3.3 FEMAILEE

TR FLHO AR & VR & B b 72 A fLHURE SR
DT ED 2 EGIIHAKEELRTHEEO—D & LTl
BREGMENTIZ B Gl & T & 72 (Boltovskoy and Wright,
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b.Planktonic Foraminiferal

a. Mud Content (%) Number (x10%/g)

c. Planktonic/Total
Foraminifera (PF%)

d. Pteropoda/Planktonic
Foraminifera Ratio
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Fig. 3 General outline of planktonic foraminifera in the seas surrounding Tokara Islands. a: mud content; b: planktonic
foraminiferal number; c: proportion of planktonic foraminifera in total foraminifera, d: ratio of pteropods to

planktonic foraminifera.

1976 ; Murray, 1991). Z ®gEE, #Ek, P/BI, P/IT
o kH1iz, “WELTRELINDE I LERnL0R, FE
BIZESETHS. 22T, I TRBEMNAELRE
(planktonic foraminifera rate) & MECF, “PF%” & &iCd 5.
PR L U722 51 5PF%IE, 482 ~ 98.9 %D
EZ7T (E3Ke). HY FilTIE, mEEOS g351
(KR 185 m) T48.2 %72 A%, K470 mEAE T80 %L E,
650 mPIETIEIE 90 %Ll L 5. KIUFFEHEHEIZ W
T, WREDSL 2270 (KH 268 m) THIS0 %, KEFE400 m
DIEET70 %Pl E, 500 mPIZET90 %ITEd 54 L, JE
D F ik & IZIF AR, ARESH IS O THNY
BIEFIZH B2, ZDO—FHT, KES00 mEIEIZH T
390 %IZE L WA D % < e,

nE, UboXd ki samic b, fsic
INE s e LT, KIS IR O 1.2 BT OSt. g288
(K584 m) &St. g269 (K644 m) TZNZF K65 %
ET2%, FRWY IR TE, Wb T 7&IOst
g162 (K& 1,003 m) & A ESHIRWEZE DSt g43 (861 m) T
FNZTIHIT8 %L 63 %R X 7z,

3.4 BEHE

77 LV ATES NS EEME (KK o, FHiR
a5 EAROBED EBEMLLT V. 22T, %
DT FLERFBR OVERO H%R I 4 % nlREME 2 F L
T, MNHBEIHRIZE 5 ZhE TOREBIZBWT,
B SEERL & A fLHGR O RE AR L (Pteropods/
Planktonic foraminifera ratio ; Pt/PFlb) #MEf L T % 7= (&
oIl AT, 2017 E) . RFEWIRIZ I 2PyPFIGIE,
0.00 ~ 0.65DfE &1~ L, ZKEK 550 mPAIX DO MR T0.4
# L2800, KREKDRKHIE S N2 KEHK 500 m
DETIHIAmTH D, REFEBLNE 7L< &GFh
BOHE S SV EE3XA). —7, BISICEWE AR
FHiS & U, KIS #5514 5 St. 290 (K7 353 m)
?0.65 (e AfE) &St g37 (KRHFES43 m) D0.38, W Fil
WRIZ BT B St g175 (KEES54m) D043 NBFF 65N 5.

3.5 EEHILREFEE
AILROARMARE, = 2RV FILTHREAIZGE >
7oA (I E) OFHIC KDk s, A& D
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HHEIZ B W TR S h 7= AR AR O s R, 2 didh
AWMU CIEFEITNS O, @ BTN O 728 2001
L EA HEEICALEGR AR O I L2/ R T, 13
HDRATE AWK, TabbENEEIZTEE2%
KiiThD, KEBOMETIIERDBHER SN LD >
7o, 2 T°C, BB ARBIOFE (RASHI) 1220 T,
boDTERDBERAEFNRIZLZ A, £ OHSTHR
AR Eoge@a kst X iz 2o—F7T, Kl
B O3 & K SRRSO ST, ThET
ARG SR IR TN, GBE 1R, E
OFME (+£7213—) DARETRT.

3.6 EEFILRBEOEERERIE

GB21-1, 2 & 3MUIEIC & D FRELE 7=kt oA fLdus
DT, SROREM 2 o3 ARG HED < REHE TS
Firh, T2 TIRATHO AR A5 5 @A TR S
7oA FLR BB O pE HRREIZ DWW TR 5 5.

AT WIS O T B 2 A KB RIS TR,

2D THNE & h 7= | EMME (GK15-2, GK17-2) DERIZ,
FERAG FLRFEOKEFEICHES ERRIZE L DWT, I
~ Vi ORFE2 G ST B (Rl - WK, 2017
R, 2018). Z DX 3 &BEI12 LT, AR
2B 5 ELBRBEDOREIRIZDOTHRE L 2/E, &
ERBEAD T~ Vi3 2 4 HEE L S 7z,
L2aL, T4z 2nTid, BRI (2018) 2 43EKENE
WTAIE120 mEURICHI$ 2 L lET L7y, ARHAET
3509 2 KEROA LRI AR TE 54, M
Y3 A RIS S o,
I # (K360 mEAi%) « AL I i Jk 0 7K %268 m
(St. g270) & 353 m (St. g90), M OV & F g g bk oD 7K
7185 m (St. g351) CHERR & h 5. 14 O FFHEMAK I
FRRBIEAZ BT 5 T (KHE160 m ~ 350 m) OHf
K & IFIF—3 U, Quingueloculinal®, Spiroloculina
J&, Triloculinellal@ s & DR B FEDIE A, Cibicides)s,
Globocassidulina subglobosa, Rectobolivina bifronsis £ 8%
PE L, Glabratellal@, Anomalinella rostratals £ % £ .

KPR T - & ROE Y F IR OSL. g351 T
IIRAFIRRED RAF D@ A % <, geefiik (A:4k) & LT,
Quinqueloculinal@ & Lenticulina)@ i &< hb. FD—
7T, RAFARTHUER L E 2 5N Mk Dk < A,
KILFESHHE TIE, St g270 Tlenticulinal® & Dentalina)®
DY efARPIER SN D, F£72, St g90 Tld, RFIRRE
DREWVALRPHEEHOBER L L GEND30D, 4
KX Quingueloculinal& D VAR PR X NTZDATH 5.
51, RIEARTHIEREEE Z oh ik~ v v
ROWETEDbNIAERS, 2T - ar AV HEED
L LR LN,

I (KPE380 m ~ 550 m) = AILFERSEE TI3 AR 416 m
(St. g224) ~ 543 m (St. g37) £ TO8MLL, K UH > F gl

IROKHA72 m (St. g358) ~ 546 m (St. g331) O 5Hh R THERR
A3, MAFORHEIL Ammolagena clavata, Psammosphaera
J&, Bolivina robusta, Cibicides )&, Cibicidoides pachydermus,
Eponides repandus, Globocassidulinal@, Heterolepa subhaidingerii,
Hoeglundina elegans, Lenticulinal@, Paracassidulinal@s £ T
iR SN Tl D, EKBELO M OMBIZERT 5. %

7=, Cibicides refulgens, Hoeglundina elegans, Lenticulina &}
U'Burseolina @7z E12, RN % < OYLEfEiAH 588 6 /.

ARz, R (2018) 2T DR & Lk
BIAALBEIHERE I NS DD, Z0D% T EE K
FTBOENHRTH B, 72, KILUBEEEIEOK
LB DR & Y FUREER DSt g24 (K473 m) T, #
WEICEBE L 23 OlEP RSN ki, OXRR
R O ALl st g343 (AKFES02 m) TIX, 4 % Rl
DU SRR A T, VA~ VIR B % Pullenia
bulloides, Sigmoilina sigmoidea=<° B35 '8 7% DAmmodiscus
&, Bathysiphon)®, Saccorhizalfls &4 &N 5 FF ik
MAEZET 5. ZhICOWTIEEE (B ICEHVTH
g 5.

Vi (KREES50 m ~ 880 m) : KILEFEBWIKD K560 m
(St. g245) ~ 868 m (St. g197) £ TOEF 17, KUHEY +

WRIHEOD AR 554 m (St. g175) ~ 861 m (St. g43) D21 HipiA

M9 5. Vi ORHEMBL, Reophaxl®, Ehrenbergina
histrix, Fontbotia wuellerstorfi, Globocassidulina elegans,
Gyroidinoides neosoldanii, Hoeglundina elegans, Melonis
pompilioides, Parrelloides bradyi, Sigmoilina sigmoidea’s

EXDED, KES00 mPIZETIE, Martinottiella communis,
Pullenia bulloides 75 £ 73 5. Z HIIAFEKRBEAIC

B NVHOREICEDD THMT 2. REfifke LT

i3, Ammobaculites|&, Hormosinella distans, Placopsillina
bradyi, Psammosphaeral@, Reophaxs & DR E K
T#, Sigmoilina sigmoidea, Pyrgoellal@ 7 £ DI oi'E %
T#, MU Ehrenbergina histrix, Gyroidinoides neosoldanii,
Hoeglundina elegans, Spincterules anaglyptus’s & 2MERS X

nr.

VA ORBHZIZ, 52 MR O KGRI 700 mEA% T,
ML S N7 S EIC A L 7=tk D1E A, 5 2212
LA LRBE IS BEEIIIKEOERL -lENE F
N5, 7, KA REE ZORBERMPC a7 LY,
Yra, BHEEDASPHERE I NS A< B,
IS DRDE < BEHEF 3B EE2Z T THD,
HM L7 theEZ2 6N,

Vi (K880 mUAVE) : H Y F#ED K83 m (St. g87)
~ 1,201 m (St. g70) D 17H#s5, K OKILFE S KO K
7923 m (St. g169) & 932 m (St. g190) D2 1 A 5% 4
T 5. Vi DOMEIZ ZAmmodiscusg, Cribrostomoides
subglobosus, Discammina depressa, Eggerelloides scabra,
Lituotuba lituiformis, Rhabdamminella cylindrica, Marsipella

elongata, Psammosiphonella)g, Saccorhiza ramosa s £
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LIk BE B &, Melonislg, Sphaeroidina bulloides,
Siphouvigerina hispida’s £ D QKB REN EEN 5. F
7z, VA OR AT d BF. wuellerstorfi, H. elegans, O.
umbonatus, P bulloides’s & & PFEM T 5. %< DBEER

il & G K'E D Sphaeroidina bulloides, Siphouvigerina hispida,

F wuellerstorfi }¢ ' Pullenial@ |2 Je ik 23 iR S 5.
ks, VarORHI & Eh 2 ipbetk A fLiicid, E
WK DIEHIC AR 2B A bh BBV EL B, &
7z, WY FUEEROMHE T 7 MO S HSIZ T IR %
 DIREHGBEHA R E NS, £z, KILUFEE KO
St. g169 (K923 m) T, Ammodiscusl@ (Etk% &),
Rhabdamminal®, Rhizamminal® s £ OBE Bk s L
THREEIS, FHE L RS N D KB DAmphisteginal,
Planorbulinal®, Cibicidoides)g, Discanomalinalg 2575
AT AHENER SNz, ZORE L & B ITPET b7l
HFEOERED L K WIKBICEB L s A AL TlD, 2%
WV DR & SIS RS U R S HEE S B,

4, EE

4.1 FAHEBEOLE N

N T BE MR B CE X s 4O H
FLHBEHES, RO RN DD  |HEKE D
Bzl TR Q018) ICX DR S N7=5HD S5
DM~ VHORELIZIFT KT 5. FAROBEX S

(&, ZhE TOMBEMNRIFZEEIN & 2 7L 0,
NE LB S 2 ik CHERR Tl D (IINE A,

2010 ; B, 20207 &), ZOWXAHAHEESDIE

ITEWHTIETZ 2TTEER 5 5.

FD—FT, Ko EN7=Ham DERDOKREILIHEIZ
DETOEEMER I . ttzi,ﬁ/f@hbﬁ
3V - Var DR, RFHETIZH870 m (EREIZIE
St. g43 (K& 861 m) & St. 87 (883 m) D) TH 5 DITxt
L, AEILFEEZETIERI980 m (960 m& 1,000 moDfE)
255, Tabb, Wi ETAEIZ 100 mPLEo
ENHY, VO LRAGED, +H IFERETEL &
5., ZhizR L, Vi - OB RIZ WL, AHFEE

R TIER 550 m7= A%, AEILEE TIER470 miZ5 (1 h,

VAR D _FRRAKED b 7 FFBAHETE LAFEDIZK S,
AR LR ORI S FEES D/ S 4 — U H, FHIlH
RIS WY FiREE A M URE—ETH B Z LT
HLRBEOWE A & WY FIFIZ B 2 BERE & D
HISEREZRE L Tl D, REORHEZOTREZ LD
T~ 7 7 &b - SEEAIC K e G &, AT
HOWRENMBRML TS 0LE L 65, Hillid
MO BERG2 WY FHICHA LT, KEEMZIC
WoTIL kL, A ZUWEHE & SN T DR TS
m&a KEFIZ 2 (1991) 12 & 2 Wl S v 75 ¢ o i 2
WX, WEREBIZ B 2HEIZIES500 mE TO@MWRN
&,%%Omwﬁfﬁﬁﬁ%éh,it,ﬁ%@ﬁﬁu

BEAMHE b 7 7 OKRPEFIAE O ICET 528, FHICIE
AL 78 0 JANCREE 2 H AR Sz, [RTO
Bz k% &, WrEsERRE, ORIz H > Ta
MRS AUEIT DS, A AEFRICIRT B o TS
JHMHE O AL, HICH~FEEmE OMROEhAdH 5
(RZIT, 2023). —J, WhERAKIE, HEkSE MR
D fEFE A B R OKZE 1,100 m) THIE LT, BR
By v @8 e UTHEY AT 5 4 ik
&L (Naetal,2014), ZOEAKIBIZES FREIZED A
N, GAGBIEREEM R RIS D A Zh T b 5 7
FRYRRE A BERI U 228 B3R U 22 & B FRICH D A &
nT, b3 EEZL 5N T3 (Nakamura et al., 2013 5
Nishina et al., 2016 ; H A, 2017). WL FiIZH T 5 2
D& 3 HHEREDIRED, JKEA JLRBEEO 30

DEITKMENDDHh, GHhOTE RN 2 N A IR &
ns.

4.2 MAFIESRDBFHOEMMFILRER
KIDFEENZ K DR U 2RO LW &, 20
W A W S EHM RO o h B b A 5 HIE R
WCIE, ZH 512 &k AU B ERE OO IR A EHE R
MORREAEL, AILEEOBBECuE - 28% ¢
=59, X560, R mﬁﬁﬁméaféﬁﬁﬁém
ﬁﬁ«é%uﬁéh,ée_ ZAIZIEHERTE H 6 ko
&éhkﬂﬁ@%éMhé%ﬁébé.%hew%%t
LT, ZRLEBEENPRITNICER ENS Z & HHEE
XND. FEEE HIETTR LA LREHEICE D B 5
DWTE, TNZIKEDOEIZME S — R A fiHin 2 R
ENB K, ZIZh5KE R 5[ RENM] 2 iR
Nz, DT, s Lk, BAE LR RO’
FHEREOREW ALY, Zhe & F#H»DIiC, &
WRHEOEREMHFIZ DOV TERT 5.

4.2.1 BREMEILREOREME
iﬁﬂmﬁ%®¢fﬁ£ﬁﬁﬂm B3 B EIE (F
WEVEA FLHEE 5 PF%) (MR R & oA sl

o THEIMU, PEMHEAE TS0 %, HEIETIZ0 %

it Xhb (728 21F, Brasier, 1980). FA W

HOEEKRKBHFORY FiETIE, K440 mTH 55

%, THLIETIZ0 % k& 2WEELAVR IR T
3 (BRI, 2018). AFAAMmKIZ TS, KILFSE

W& & THERAIRORE SR S NS 2, ZD—

HT, KEN500 m& D RKZWVIZE22b5ET, /HhEn

PF%fil &2 /R HUS AR b h -, 2hud, KlLBEE O

St. 8288 (/K584 m) L St. 2269 (K644 m) D, Th7Z

1652 %& 724 %, WO, H F R OSL g43 (K

%861 m) & St. g162 (K 1,003 m) D, 62.9 %& 77.5 % T

»H 5 (EE3Xc).
INo{HRTIE, AILRES £72, FN, - FN, & &1

— 309 —



WE MRS 20234 B T74% H5/6 %5

N, & <IZSt. 9288 ESt. g3 TIE 2L T & 5 % (38
2[Xla, #3Xla, b). F7z, St.gl62 ZkR< 3HLIZETEF
DEH - HRHEED» 550, ZZICEFh b HILHR
G PR A4 X OMERA L <, Rl TR g L
O/NER BRI 12D 0, —TF, St gl62 i3 &VRE
JERIZREFOMRIMEED &K D A D, FENEIC o3
i &35 D/ NER A 2. DITIZ, Ssiicon
TEIZMRET T 5.

St. g288 RUSSt. g269 : Wit sE, KL EEEILE OO
20 &I B E PN e BE RN O, K S84 m&
K644 mIZhiET 5. & B I1TKIE R O % &
— R & D 2 B 25, St g8 iZidMikibE 2 -
HRHEEEOEM RSP EE EFNSDIIFL, St
ROTIFRAMLE Y= oy Ay VT HEELED
EUEm S G EN S, miEOR JLREHEICIZIVE &
RO o 2 B R MERE L & 812, RIFARDAM
ALHBEE GOERB AR I 525, & ISt
2269 TV, —Jf, St. 2881213 & E /N D Pl
A 2ARD 5 5 1Eh, BAEMOYEME (EK) &
AEhb,

St. g288 - St. g269 Wit i T 51 5 KA fLHUERX
% L OEEEA TLHRIT RS, & OBk L E % 6
N5, ikl A BN P P & 112 A & ARl < 23
WHIZIE, K200 mBIRIS TP A & 5 Z & A 5 (BiE
2, 2011), 5 A FHEO A FLEE A i B O
Fo g 7 (IS TR OO AT REME Y E W,

P E 2 BiE, SN T 5 b o 7 ik A RIS
3&HICEA D, kRIS & G2 M5 DB 0DIF
RIS B 7 5. kA EE T S R OFENIE, R
KOEHT HH, & LIEARFAENW T HN7-2021
FIE, JPITOBRHC X % L4048 U THAREBE
Lz EBOM A, W (F721301005) 2 5T/ (L7135
B G LTz (KR, 2023 5 81 RNCIRRE TR
7).

EIF D JE A D d B AT AR % R W3 2 S
DEETOHKITZ LS ICER T LA2BETDIE, O
25O KN & 5 St. g288 - g269 T H T I IZITIE
WENCHROWRIICH S h b S SR 5. MERO Y
LA TTHMIZAET 5St. g269i12F W THL Vb
Uy FABHEREN TS Z L3 (BKRIES, 2023), —
T DA FEN O EE N KE 600 mDIFEIZE TRAT
WAHZEERLTWS, ZhizH L, EFfllost. g288
TIREBE AR M A <, A FReophax)@ & Sigmoilina
sigmoidea® AR (GL@fffk) BHERR S, X512, FibE
PEILEINUEEREEhE Z e ER S, FHMl
IR THADBRRER N TH D EHEE I NS,

St. 2269 & St. g288 DM Ih p & [ Fk D AKEE (550 ~ 700
m) T, EWTEY % & 2 i TSt 9245 & 924713
EBITIBREDOEIZME L THD, ZOPF%IEIZ78.5 %&

80.0 % THh 5. 7z, MHEDOE, SN EIZHBS5
MRS (St. g223, 2246, 285, g329, g327) CIIPF%IEAS 92
~98 %EJEFIZKEWEE 1K), TholclkNs e, st
2269 - St. g288 MPF%IE (72.4 % & 65.2 %) id A 72 D /N &
WEWR D, FDRD, A IHEERRT S KLED
FERITHY T 5 500 ~ 700 mD KB CTHERR X 5 i
FEE, &% OSSR 2R - Lo R L%
AT 2 BT Th B EELLND.

& 51T, St g269 - St. g288 i 1 T A FLH ¥ (FN,
FNy) BE L /N ENWZ L PHFE LB TH S, Thbb,
MRl 5 5 TX D KE W EZ /RSt g288TH, FN,
2246l A/g, FNIL 131K/ T H D, Rk L 724 Pt
JEW % GO 2 M L R B &, St g247 (806 R A
/g) D13 LLF, St g245 (4,189 {&/ g) D 1/1012 jifi 7= 7«
V. FE 7, St g2691C WV a5 TR E ST/ E S, FNIESE
2288 D 1/4, FN,IZ1/6 TH 5.

St. 269 + St. g288 Wi DHILRENE LKL

R L UTE, EmoEdirnc k2 58501 H
LR OBEMRPBENE Z 6h 5. 72, it Tl
PA LR (PF%) 2N BTl D, A fLh
DB|RENRT A =X LGP TEHN 2T LARBEh
3. BRISBAR7Zz & 50, miths 2 RIC RO 025 &
DI TEENICEWOERIClE h, 72, ZOEHE
PR IR OBN BEN 223 Th5 206, Hi
ZEOMWEMPER T, FEOMEIZEREL T3
ZENRTHREING. ZOME, HEYHOEARGITS
BEOWEMR FICXOERINEDT, ZORFEAM
RN LB LMD, & 5122 OGO
FHILRIZE, % D5 OB HUFERIC 2 - THE 3 5 M1
HElOMORIZI L > T, dE0IEE 2, BEICHEL
7B OFRNIZ X 5T, X531 (winnowing) %
#idZ ik, &bi/NUEGES THREMO & 0 G
ISEVCELONLZ R PRENS. &I, ALV M)y
T DHER X =St @269 DEATIE, Z DR <
B, MRELT, KB OB ERMLZE
DEMEEINS.
St. g43 : St. g43 I EE AW A E D K861 miZ b D,
EIEN 2.7 % THKBITORAE S - WKW L&D,
KA YERE & s, BILRBEE DRy 4 X
ICRSWIKENTED, HEAELHUZ3dik s & o/
AR IEEAEEEhE V. 72, EERLROANRK
(effiR) 2R X k. Z OIS B DOPF%IH
1362.9 % T, WEPRIETFDIDOKEHFTA 80 %L L TH
BDIZKL, ME—D/NEWEERT. 72, ZTOHILE
BUIFN, 2 oMl fA/g, FNIE16Mk/gT, WEh & ARD
A RO TORIMETSH 5.

R<WkE s - KB LD 20, HARBEET
PF%fE & AILRE N & < 1h &L, EhpRE-72< /S
NEWnWZ EkhE, St gd3I12A 5N 5TV KIRIC
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Ko TR Eh 2 mEN 2w AR %ET5. Zhid
S8R (2022) BRUTERARIE A 2022) Ik D HETE X
7St g3 L Z ORI BT BH Y P 2 —TIHFAT S
LEZIONS.

St. g43 & [A] CAREAMIRME AR O 215, St. g40 K
702 m) &St. g42 (KBET35 m) 12T 3, FNIZE 33 1A

Jek 69/ T, KEDENZIEE L <X WA RS,

IN5D3METIE, WIhg GleEMME<, Kl
EBIAIEEIZ 2L 205 THET S Z e, BE
AERBENRIS B B/h A FLREIE, ZRISGEVR F
NIEMC K2 HHICAS L ZANKEVEHEZ N
5. TO—HT, WEWEBXT280-22) 7 - %

DOOFEY O BEIIZEH B TENSHZ T L2 b,

VLB O R KL B & o B & 5| & i & Mat 3 5 44
EWH B, F77, St gd0 LSt g4l TiE, #HARIEAH (2022)
RO ALY MYy TABBRERINTED, KN
7-St. @288 DA L HIMRIC, IBEFROHE S MNEE A
Bhé.bﬁb,agm(mgmi% @ﬂ%ﬂ@t

ZZTIFEK LAV KUSt g4212iF, St gd4312i3 /5
nana LR O/NUEERL AR ER N TED, St
@288 THEE SN/ LD &, BEOMNRIIZX KX
TORIEZEERELL BV EFELHNS.
St. g162 : St. gl62 Pl & 5 7 DORIER, A v HARIE
P97 DARZEL,003 mIZfiE L, FTEEH86.9 %A fLH
RIE& 0 &%, AILREEL, ViIoRn s RS g
A B RAFERE S S 20, FREEREICIEAE L 22
WVIREEDER R L S RN, 2, ATV FORNRES
BB L 72 H AL > TH,

St. gl62 DPF%IHIL77.5 %C, MEEOWM T+ 7 7 KN

DEMFIH 85 %A ETH B DIZIHART, IS I/,

B4 B St. g188 (K 1,145 m) Tif, [AlkkIZA LRIk
DK BEDD, ZDPF%IEIZ92.1 %T, St gl62 & it
KESHE D, ZOENVIAILREOERIZKSEDT,
St. gl621Z % 1) 2 Rl A FLHOEN, 28 1,071 {lil {&/g TSt
gl88DMN12TH B DITx L, EAAfLHEFN,IL310
fillfth/gT, Wilzst g188 &N &%\, F7z, St gl2 Tl
EAEGILERDIST %HBEERETH 5 DI L, St
gl88 TIX75.6 % T, »HVDDENRDSB. Thbb, St
2162 DPF%IEAVIN S WEEIE, A FLERE TS E
AT S Z L2 h .

MR IC B W OBEHEM LS 2 WIGE, —iRigizix

FTAKBAROEMRPERR NS, %OD@@F LT,

PR & & & IS IRAEFEIFE AL OO T & WSS 2 KB R D
itk 23 kb d &, MRS B 8RE O EE 344
%. St gle2 DM THER E NS 0B LT K-
ToRBER Z DI IBIARE R 722 L AR LTS, &
512, ITRERBICARE L 2O IBEEEO®R I, TR
DSt. g188DIEA, HILHEKIE» 542+ 7 7ED3
Hipd (St. 58, g134, glog) TR hsd. 22T, L

LD sz D W TR EDO TS B RIEL D
2EGENKT S L, TOHGHE > L REVDITAK
% 1,003 mOSt. gl62°T, & - & E/NXVDITRFEHSD
St. g108 (1,145 m) TH 3 (1K), LrL, ZOHEFELE
L-5TC, o B AKELIAS mED S, 1,003 mTH
IREBEDERPAEATND EHETEDIEFETHAS.
MR T I TEMAH B0 5 KED ) Y 2 5
A ¥ (lysocline) 1&, JEAH LD Vi D FRREEE I
HY 32 KEN00 mEHZLS5N5S. LirLZOKED
%wmmaéhék$¢®mﬁf TéU/774
VIZHRTEDIZEED. 2 Z2omEohETiE, B
i/ NE (OMZ) D K 5 ICHERWICE DHERY 2 TER X
N2FEDORBEERIHRAI N TVEY. ZD720
St. gl62 TEEBREAZ L &0, & 5WESt. gl08 THIK
B2 SRR N4 3 R [K & L T, CCDROMZD
KD BIHEDIENY B2 DODHLTIT AL, KOET
WA BEPE G LTS, JiE L T 7 D%k
YRR E T 5 s, WENE T2 P =2 2051
HHZLns, TOEBIMBEL T, <F XFAMNER
ﬁﬁ%&éhfué:aﬁ%wéhé A LRI A
Yo—B& LT, MZEIClAg OBRBIHEE L THET
32 Emb, KE KBGM, KEE, BEBELED
JORRIIIAIC K SEREEBESR L3RI, i T SRR A B
BN OBENE LR LT, K 0itlaa LRy
2 EDL AR EEEZ 6N,

4.2.2 EEFILREOERE@E

JEAEA LR (FN,) 13, —i%ic, B cidibiiiz &
BIEEDENKEVH, IS TWPIL, B&
Z 500 fA/gLL IR 5. EFEKERIHEROFT
&, U T L5001/ 2B E TOIXEDENH B
2%, AREHI 500 m A BEIZHRIEHE TR 1,000 /g LT
LB (BN, 2018). 22T, Thodfit k&< L
M AEAREHEE T2 &, AFEBE TR, KSR
DSt 290, St. g91, St. g268 D 3 ML AFE YT B (3 2[Xa).
IN6D5 5, St g90 (K353 m: /INFEREHEOF
PR & St. g268 (AKEE450 m 5 FpZEAEVE 5 O K
B TE) TiE, EAEILREE & & CEiEa LK
(FN,) & 5,000 fi {4/ L EoD Fi) R Z Ml 2R3, it
et WRHIAIEEL 10 %A T, KILIAEMEE &
Lrrh Al L D B, £7=, Amphisteginal@, Miniacina
miniacea’s & DBV A A LRICINAT, arsy -
Yy IR EOERKEGODEVEMNEEND D, Th
53RN T O 5 & 72 & & - FH R A L i
EEIND. HILRBEOME 2 FA L 2R TiF, Bk
3O THT, (bhERE N3 HEIZEE L -2k
TR STFEO R L2 HO L LR O6N1 5.

St. g91 (K808 m ; /NEEH G OFNA &) T &ve
HENHI20 %L R K E . FNIZ DWW Tt 2 b &
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DY XHITKEL, 1,000fik/egz s, £7, EMERN
B Tldd 528, AFLREHEICIIR & & o/ NE R
ERIZZWZ L AR E T 5. ZOMMITNESDRE
IATE L, Wi (4.2.0 SRR LR O BEE) TR
EEMIREBEOY v Py 2 — TR X N ERO
AVERIZH 725, ZDXRy F 74— DKL S HEE
ENZWANFHE» SFHERTH S Z &2 5 (FikiEr,
2022), St. g91iZ¥ v F v x — FHHik%WE T 5 mho
LN s -5, 72, ZOHEO EFENCENERD
HBOT, WHIH->THRD B L, St YHINEBDE
BEIZAD ZLiZkD. 2Dk, St g9l ORI, W
VR 2 — T #BIKT %KD D RSO A
2, NERBOFZEM S 7= EF TWAEZBR L 722 £ T,
Z TASREEVERE O A & 5 < NIRRT L 722 8 D &
ez ahs.

4.2.3 BEEREDEM

JEA A FLRBHE O TIBE B A L 2 AT, B
FEEAIE & B < B QWS TIIERMIZA 5 <, R
IZEB - TEHISEMS 5. LaL, OkRBEEILS DSt
@343 TIE, K502 mic L CIBIsHIgIC, B3 E gD
33.9 %% i 2R Rk E R, FUIEAR,
FEmEE IS 2 SIC N 2/ NBENICMEL T 0, Wk
DEVEFRIIH Y FUH T 1T 5 — MR AN o TEKE IS
KEL,80%IZET 5. & 72, KIEBROBRIBOBIL T,
T4 = ANNL oy bR, HEN % < OREUR & HEE i
ANz ARSI W CURBCR A H S > TR
% DIZKTEFI 900 mLAZE, EAHILROVIFIZHY T 2
IEHRIZIR S 15 2 &2 6, R AKZTED W (1500 m)
St. 34312861 BEHNIFF R AR L WA 5.
ZOEAFILEFELEE, BLICMHEL2RHOT S
Ammolagena clavata, Globocassidulinal@, Paracassidulina
JE 7% £ &, Globobulimina auriculata, ChilostomellalE 75 £
OEMBFEMEH TR SN 52, ZhoiclAT, Vi~
VA ISR 72 Pullenia bulloides, Sigmoilina sigmoidea=°
B 5 & 7% D Ammodiscuslg, Bathysiphonlg, Saccorhizalg
BELEENIRRAMHERET S, TheM=fEE,
Bid%d %St @342 (R¥E592 m) TRHIER XN 55, BHE
BRFRIZ DWW TIZ12.6 % T, St 3432 THhE 0 H
5L, FEMTAMBEROND Z s, TORRELEE
HORMIZ OO TR TH L L REX N5,

¥, St g343 DA LB IS AR R B & MAE
LEEND L3, ToBRMNErARRILL, &<
W T OMUNEREIC 50T, AMRMHIRIERS o720
B ARIET 5. £/, st gB43DiFHzE, 74—
ARV oy FRHEENGENS. Thbld, W7o o
FYBREL, ZAESTEMIT T Y o b UL
Tl EDEMTH D, ThoOEMIC K- TlERE
ERELL, MRE LTS TORABRRL,? G X X

hi-eE21o6h3. £/ 20O—H7T, BEFILREFE
WA T A H D S —EDEIETEE I
THY, BWEERHICZEThe LT 250 H - 72
ZEBMEFETHA D, FEE, ML TOFRRIOLRAN I
LEPER I N TS, Z0-0, BROEBIZEITS
EEEROREZDIE, 326 EEHHTIL-L0K
5 kR D4 XY P ThH B EHEEINS. X5
12, 74 =AUV y MIEEET 5SSt 32 TR S N
TWEWIZERS, BT 5 v by OBINE» 7% DR
SN TA L 2R BHR L e S h .

St. g34312F W\ T, AREITHIGT 5 I QMBI A
T, DHEOKEEAZFEOT 2N G T 5 EHEIEG,
FWER DX, & 503 2RO 2O EIZ OV
T, BREOFMADHZZ L ERL TS, LIV
EREOUT 5 & ShB3BEERMEIIOVTE, ThET
OHFBEHE BN+ Thr 722 d b, 5, S
PRRETE & RIS, MOAMmAE S SICHTEL, TOEA
BB T 2 IR 2 R 2 BN b 5.

5. £&8

GB21-1, 2 KRUAUMBIZ &V 4 FFISRAMEER K D
Bon-HILRBEIZOWT, HMHOME LR 57
¥, KB 185 m ~ 1,201 mDFH 73 M &3 w L ¢, KA
il & PRl O AT 2R E R & 72 D O fLRMERE, K
A FLHGR BRI, DR fL R, BRI
FILREAERB L, ThThoKEL2ELESH L2
Wi EERITIC & 3 Z Mk TORN BRI EE T
BohdDeh R T 2HANHEE Iz £/,
A FLRFEEO EERBERMEO 51 % & &2 45 OFFE
ERELR. BMEOSME, ThE TICHEEZREY
IR TME N~ VDI B, & oL EEVIFD
HEEAR4WOHEITHDT S Z & #MERLLZ. Ly
L, &-o& WO VHOHED ERRKES, RFEIR
TR O N ELJEIIZ IR T 100 miE E3% <, WE
WOKFEHFAS R K O RS ZENHALEZ. &5
12, VEERED T 2B EEMO 82 MR ISHY T2
AETHHER XN TED, LIS RETOBELRH
5.

TR LR RAEATLERE, RO RS O B
AL, AR UALREEOREEIEHL TZ0
ERNZDOWTHRET L, FRATRICIEER & Wb Reft e LR
HEOHBOREDEREIT 572, b7 5 5SmSR
AR S D EME 2 IS & B oM R TR O
S5h, HESMAOENC K > TR ZIEE ORI
UBHER, R AELHBRIFENER SN S Z L i
EI .

ARG LA CTEREL X 7= 2RO BRIz &5
SHEHAEOHRTHS. ZThorkd ki, 5%, £<
D& Z T bh 2 MEEDBERIT A FLRILAREED
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BT+ /) I—LWVIBUHIZEWTEL DRKES L5
DTHY, HEREEBFTO 720 OFEBERE L TRkE R
BEVDIEEZIOND. TDODELY LB % ER
T35 AT, A IHERMEREE < IEFE Lk s
LCHEHEIS.

BB AAMIEORE 25 2 TL 7 X 5 PR ot
2T MR T RS SR P R W ZE 2 L — T DS 4,
VUZFRHREUZBE L TRITOW 2720 2R B RO E A
OFMEB DN 21T BEHhN L. 72, A%
FLWHBITHD, FIREBFEENIZR L — T O8HAR
PRI C B A R A TR E L CTHW 2. X 51T,
R L—7DETT #MELroEaiEE LT, £ DA
WESATHZE LA ZZICLCHEAELET
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S - Article

MAZIERENBEICE T HHERRREOZHEEL

FHF KB -EE I3V -85K RE-RA O EB’

NAKANO Taiga, IWATANI Hokuto, SUZUKI Yoshiaki and ITAKI Takuya (2023) Spatial variations in
the modern ostracode fauna in the adjacent sea of Tokara Islands. Bulletin of the Geological Survey of
Japan, vol. 74 (5/6), p. 315-324, 4 figs and 2 tables.

Abstract: We studied the spatial distribution of the modern ostracode in the “Tokara gap”. We examined
the ostracod faunal composition in 5 surface sediments collected by GB21-3 cruise (AIST). As a result, at
least 150 species of ostracods in 54 genera were identified. Most of the assemblages were subtropical and
tropical water species that have been reported from the East China Sea. Four ostracode bioassociations
and four biofacies were discriminated based on R-mode and Q-mode cluster analyses. Ostracode
bioassociations and biofacies tended to vary with the mud content. We could not find a faunal change in
the Tokara gap. On the other hand, the distribution of ostracode fauna was clearly changing between the
East China Sea and the Philippine Sea. This spatial distribution variation might be accompanied by the
change in the Kuroshio axis. The Kuroshio Current likely influenced modern ostracode fauna in the study

site.

Keywords: Nansei Islands, Tokara Gap, biogeographic boundary, ostracode

Z B

AWFZETIE, APB S AEER T b 5 VIR BE &
NBH/NEE, BAEBEICE T 3 EwHO%ZLE, B
HHER AT FLERE UTHW TR L2 @ik
GB21-3fiEIC & - THREL X M 7= RIEHERT 5 306 & v
N A T B AEER A 5 1 B Bl B G 0 22 [
BAAEWHE MU, BRELT, S4B 1508 Lo H
EhErZED o EHLZBBROLIITY FET
R & B B - B BT B BT
H->72. R-mode? T A& = HrDFER, 450 HE i
FZX 4 &R, Q-mode”Z 7 A & —43 i Ciz4a >0 HEH
M R 67z, ZTho O B REIZRHCERE S
Ko TE LT AP SN 72, A SHER
SRR O B BRAH & el U 72455, BB
BZ & > TS, BTG i & I 20 {2
AUz b I RS R O B HUH O 2218 75 A 13 5
OB EZT TR XN TS ABEMEIR S hz.

1. 2UBHIC

M T HNEE, SN S BEBISH T Tl e 5 HiEkilo
3%, JLEBAh & hESERERGIC A B § B B T H 5 (Ff

T, 2007; BEHAIZ A2, 2010). b A FHEIZBE T B/NER-
WRBBOWEHIZIE, b I7Xry FERENR B AE
1000 m %8 % 2 WIERA K- D0, JLHiEk & hEiEk &
OHPER B & 7 > T B (ORI, 1985 5 K4, 1996).
ZOMATF vy E, B CE1X) &MREh 2Bk
LW OB 3 FERE O IR & BER SRR ORI & 4 X533
24P R KT s e ShT& AWl B
M, 1931; K4, 1996). £7=, b &7 X v v FREIHERIE,
REAE MO A s & 3 i O L B R IC E 4 B
EFBWMED H O FFHEL, 2005), MVEHEED S N
Ptz Tk E {2 L 2Ly 2 fR s 5 LT
SEHEANEICH S.

L2ALANG, HFETIEEEESMOIMEAES X O
% oy JARE O A P PR 2E W AT D AREIR, WEMIRIZ K - T
AYHICE TR & T 5 HE S & D (Komaki, 2021),
Xy 77 LRI DRI A EMOSENC E DR
WBE L0 FTONMIDWTIEERORMME D 5. £7-,
PR R O A WG SR A ORI, A2
) 2 S EBE I 3R 228012 (B, 2009), Bt o
BiR AWM 5 A5 Z &AM L.

ZDEIIZ, VAT vy THEBHEYHIZED LS
BWEESZ 300X Tl 6, Witk

DI EREEREE BRI B A 72 R (Graduate School of Sciences and Technology for Innovation, Yamaguchi University, Yamaguchi 753-8512, Japan)
* PEEHAR AR B FHERS £ v 4 — WERSHIIZEHM™ (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
* Corresponding authors: NAKANO, T., Email: taiga.fkmf @gmail.com / IWATANI, H., Email: hokuto i@yamaguchi-u.ac.jp
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1K BRI AR . XA QSRR OMFEZ 100mTH 5.

Fig. 1 Bathymetric map of the northern Okinawa Trough. The spacing between contour lines in the figure is 100 m.

PIIZ B W CEIR T IR S h Tuwahr o7z Z
5 LM AT 5 ke LT, BlAIREBREED
TREES A A 3 7o T REO Sy B R AP A i (R
JH, 2007) #ETFLAEMELTHY, b TF vy T
VR OWFEEYIE & 7 DML IZ OV TRET§ 5 &
WO HENBZONS.

Hgdid, RE1 mmPl FTREORIKE D@ % & DM
INERRSETH D, KRS, REA EAEBSEOSH
SR BRRZE I CBURICRIE U, 2 OFERER R 8 &
ERZLEEZ7:8, WFREORBOIEEEE UTHH &
nB (zIE, ®E, 2007 ;5 Irizuki ef al., 2009 ; 7 NIE»,
2010 ; Iwatani ef al., 2016 ; A, 2016 ; ik, 2017). =
BiE A (2022) 13, PEERAR ST E FAER S © v
2 — 23FNiE U 72GB21-1 il 2 & - THI X W 7- &K g e
B R, A7 ¥ vy TR OFE RN B
AR ROEM A hERET Lz, fRELT, £
RS & W10 CHARB RO 2 Hiti oL & 8
12, BRSO B R ES M I ARBEICHENE(T S
IREDOHEL KX 2T 5 @t T72 LrLahrs
HREPIE A (2022) 1, b T X v v T &0 ALH DA x
RELTELTY, M TX vy TERA TR E
DEIIZET EDOPIZONTIEMRE LTV EWL, 22
TARMRIE, P TX vy TIAHNET2EAE,S

B (55 1K) 12 351 % B4 g R o 221853
HEHES ST 5 &R, ZORIBERIZOWTHRETL
7=.
2. AMEFHE

ARWEFEIL, BEERAR AT B R AR A v 4 —
12 & 0 FERE X N2GB21-3 M T, o 7 HBALERIC
BB 2 112 SR C PRI & 7= 2R P HE RS % 508!
ELUTHW, FAR O BB I IS EHE R R Ve
HWRITH D, ¥V ITEOEYRERR KILTEDOVE YA
% < OB THEFE Iz (BKRIZ A, 2023). GB21-3fit
HWIZTRTRY 7 THRERICK DR S 278 M DS
BRBD S B, 605k S BEBM A SF 2 FITK D KRG
F1lem%&FEL, HERAHHRARE L. KT TIE,
PRI 50 B HE R O K534 o O K8 O FF
BEHIET 2720, S EURHFEOHET © 2270 GURHE
HUKHE:268 m), 265 (478 m), g343 (502m), £328 (639
m), g201 (736 m)] & HJEHRTIZ W (B1K). 7
R A ERANCHIW T 5 720, RS b RIS E
L 7236 iRt & BURR AT H W2 (B515K).
KFIZIBNT, SRE RO DREN, %2 5 2
&=, V8T A MYy o BAERT (PERMANOVA,
PERmutational Multivariate ANalysis Of VAriance) &
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F12 AURHRHUE RO & SV RER. <X EIB R L 7230k 2R
Table 1 Sample information and results of the mud contents analysis. Stars show samples used for ostracode analyses.

site no. latitude (° N) longitude (° E) Water depth (m) sampler wet weight (g) Mud content (%MD)
gl22 29.41 129.98 968 K-grab 71.39 16.38
gl4bs 29.45 129.75 915 K-grab 95.62 59.08
gl46 29.48 129.85 789 K-grab 152.68 38.34
g148 29.53 130.06 671 K-grab 95.81 1.00
g168 29.46 129.41 861 K-grab 288.98 49.42
g169 29.48 129.51 923 K-grab 201.26 2.30
gl71 29.54 129.72 799 K-grab 277.75 4.34
gl74 29.62 130.03 525 K-grab 76.15 3.80
g199 29.71 129.91 669 K-grab 245.11 22.08
g201* 29.74 130.10 736 K-grab 66.43 13.09
g202 29.76 130.17 519 K-grab 231.27 4.30
g226 29.83 130.07 569 K-grab 201.98 11.47
g249 29.92 130.04 624 K-grab 248.54 11.35
g250 29.95 130.14 599 K-grab 195.52 2.39
g265* 29.85 129.38 478 K-grab 25.67 6.57
g266 29.87 129.49 665 K-grab 250.19 4.14
8269 30.01 130.01 644 K-grab 133.86 0.43
g270* 30.04 130.11 268 K-grab 154.72 6.83
g283 29.97 129.46 628 K-grab 190.01 5.01
g291 30.18 130.29 563 K-grab 128.88 3.64
g302 30.16 129.84 606 K-grab 270.76 25.92
g304 30.22 130.05 607 K-grab 175.59 11.88
g306 30.27 130.26 595 K-grab 205.09 1.80
g315 30.26 129.81 636 K-grab 83.83 16.08
g316 30.25 129.92 618 K-grab 170.63 27.87
g317 30.31 130.01 615 K-grab 211.85 21.95
g320 30.40 130.31 590 K-grab 227.94 12.03
g326 30.32 129.67 548 K-grab 22.78 23.00
g327 30.31 129.76 676 K-grab 189.46 16.32
g328* 30.34 129.89 639 K-grab 117.73 26.79
g329 30.40 129.98 639 K-grab 174.86 37.43
g337 30.39 129.65 752 K-grab 139.31 10.34
g340 30.51 129.95 598 K-grab 149.15 23.19
g343* 30.56 130.27 502 K-grab 154.13 90.27
g351 30.61 130.02 185 K-grab 221.74 0.63
g356 30.62 129.68 536 K-grab 230.93 9.40

WEH AT I, FEETEMNT Y 7 I DOPAST (Paleontological
Statistics ; Hammer et al., 2001) % v 7=,

B SRl U 22 HIE RO EREE 2 S 2125 5 72
OIZERRE (H), YfgE (E), ERHELEREM L £
FREREIE, KD & 5 I2EH £ 15 Shannon-Wienerd5 5L
(H) W7z : H=-3 pi ln pi, Z Z TpilxidkFH%EH D
SEHOBNETHSD. LMHE H=20)1E, »2aFHIE
TAHMBN L <, BRI EFIENT IR, Sz e
5. B, ORISR E OREEICE N
TWBDERTIETH 5. F72, Y% EE IIShannon-

WienerdG $H & 7 JHIF RS # W TCE=e’H/STIRE N 5.

HBEEEIZ0-1 ORI & R 5, & % aRHS R REA I

PEM T BIZEEMEE & 5. EASEEIL, BORENSR
TRE T H - 7=k 2 & 7 BE R g & 72 D Ok
B LU THEMLZ.

WA A RN L 72 i %, BEM U 72 HI R O Fd RS K
B KU IS D W KB L oL — T2 T S
728, Q-modeZ T A & — 7y Mric & B BT 24T - 7=
F7-, EMHLZHPREEEEMICEDT 5 20— T
YL, ZNEFNOZ I — T ORHEIZ I % PEHRRR
S 2IZT 5 720ICR-mode” 7 X 4 =53k &7 - 7=,
WO g FHhe, &4 2 ik 5 HIEROFEE
BAEEKE L THWZ ZORIZQ-modek ' R-mode >
T AL =iz kD, W OSEPE, fEEORE %
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HETE $ B T3 B R & a0 M % BRIC—A%
MICHWS NS THETH % Bl A1E, Twatani er al., 2011 3
EHED, 2022).

Q-mode” T Z & — /3 Mk 158k 2 & 3B A b2 §
%58 DMKt A, R-mode” 7 A & — 3 b i3 ik Kh
2B BENBIE A1 %Ll ETH > 7216 D 43 JiT & %t
BRI AT o7 27 28— HOEPUEICIZEE
458 (Horn, 1966) % AV, SH & I 72280 0U% % 6
H %A (UPGMA : Unweighted Pair-Group Method with
arithmetic Average) IZ& D, FHIUED ST S 2 SllEK 2
T AR — L 72,

2.1 &iEE
MRABDOEREAEB S 7212, LUTOFIETRED
WP (775 5 7z,

9, AROmMERZ %, W60 CIZREL -
THHRHC IR 2 N CalR 2 SE Ao ME X X, WM & [Bulk_
dry (@) %GR L7z, I, Hohg & 27308 % L1 63 um
OfF ETAREL, BRI 4 X &0 RDR Z& 4y 2 [ L
7o, e U 7230B A LG & ARG TR IR N TRz X
B, KR ORIRE T [Sand_dry ()]l 5= L7z, &I
35 M-3Rt O AR GERT O RZIEE R [Bulk_dry ()] &, Kk
B OHIEEE [Sand dry (9] D#E%K®D 5 Z L TEHIEHE
[%MD] & R H U7z, RIFZEIC & 2 GIREO R KR
ATk ->Trehs :

%MD = [Bulk_dry (g) —-Sand_dry (g)] / [Bulk_dry (g)] x 100.

2.2 HEHMMA

EUEHRIHIZ TN T L 72K 63 pm & 0 KRG 7« i
AR, BB B ORI OEYER, BAE
OENLL EEN T\ -RESNEEE X5, K
B2 T — U0 UIHERE O B Rk (R, 2007) MW
INGEREFRR G B MR I N, ThB &R 28, &5
IR AEE L, REE125 pmPA EA2 D 1 mmPL T DSy
# BB HUM I G 72, Bl S 7z50kHE,  IRAEIRE S
Bhra BIER 2382000k & £ h 2 & 5 ICfli 5 r#ls %
W TEERM T L, 8-50 DRFERIZERE L 7= AR AR
BTt 2T 572 &k, ZZTOMKKIIER - &£
MERXSES, Thrhififke L, Wik L
TR L7z, &7z, BOWEIF L EELAIRETDH -
BB, REAT — U IEMICYIABRETH b
FIESRABET D - 7= 8A 1 Uik & LT, [EEmaE
TH o =R TN E L 7.

B L BRI, RIEINTHEERTH D, %
REPERAT L TR, Dk REEILT O GR
BHEEU A « ¢343) & 02 54077 Db GURHREU R -
2270) TENZ N KRS HER I N B I E 72 L
NoT, KT, BEPRORBIZHS EFOMHEE %
1To7-.

3. BR

3.1 &g

GUREBEE DR, 363D 5 534302, &g
50 Y%A O W EHER TR S h, &UeEH90 %L L
DVEEHERI A TERE X 7= s Tk BB AL o 13t
MBI ICRENA(GB1ER). 7, EUeE & HEREL
MU OKED RN HIBIBR IR s s 572, ZOFF
B, gARIEH» o23) Iz &k DR Ehz] F o T HIE A
HHROIRE I, B L3 REEKESNIET 5 b TIE
<, WOKBEITHNHERI A AT 2588 L0 ] &
W E & LT\ 5.

3.2 HgH

AR THERO IR E Lz5sHR§ T, 56
Bl L, un2{Eko v 2t U7z, MAAR
WIT & - =ik s 2R g, D & 54)F 1507
DOREHR R I N, MR I N D L RS il
T RAIZ IS ST B e » 6 Buliblli & 3 A o h
DETEHHERETDH > 72 (21X, Ruan and Hao, 1988 ;
Tabuki and Nohara, 1998 ; Hou and Gou, 2007 ; Iwatani et
al.,2013).

3.2. 1. BERE

AMOREREH2RITNT. LML, 2.13-3.630D
EABD, FYMEIZ3NTH 72 £, BEHREE,
1.94287TdH D, FHMEIZ249TdH - 7=, FEEHE I,
031-0.63DM %R L, ZOFEHHEIX050TH > 7=, B
IS DAL 6.74-37.08 (fflfk/g) TH D, TFHMfIZ20.32
(ffthk/e) TH - 7=.

LRSI, AKEE400-650 m THREL X 172 350K (g265,
€328, 343) B3 LI L MHRMICERMEER L, wEKE
RO (270) 23213 LIKWMETH 72, LT &
VIRGRE I AKRIZ K BB RD SN o7z £z, FE
OB L, KL @O IEOMEBE (r=0.87, p=0.05) 233
o, KENEINY 25, HEYEHEER ghicd
FN 5 HBHROFAREIENT 2 Z Ao 0Lk 57,

3.22. 75 R2—24h

R-mode? 7 Z & — 3 DAER, FRUER 0.56 & B
4D OFERE (SX, NA, AC, Kr)lZX4rShiz (GE2[X).
FHEEESX X, Sclerochilus spp. X Xestoleberis spp. & Y >
TR Ok LICAER$ 5 & & b EE [ fE (Sato and
Kamiya, 2006) 12 &> TRE#EO T 5h, ZoEEI&IE,
K600 mEAZRD 2508 (g201, 328) TIK< (<5 %), &
WHKRELS LBITH > THA T S Z /R L 7= TR
NAZ, B » 5 #i#i ORI B &2 £ B ool §
% Neonesidea spp. (Maddoks, 1969 ; #5 - # &, 2007)
R, RVEIIRTvEENEKXT HBIOIEET S
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Hok HEROENY) Z N (25 24 =S HWZ58 8 72 DOR).

Table 2 List of ostracodes from the adjacent sea of Kuchinoshima Island (The table displays 58 taxa used for
cluster analyses).

sampling site g201 8265 g270 g328 g343
species water depth(m) 736 478 268 639 502

Acanthocythereis munechikai Ishizaki, 1981 1 6

Argilloecia spp. 2 5 14 11

Aurila cf. corniculata Okubo, 1980 4

Aurila aff. hataii 1shizaki, 1968 2 4

Aurila munechikai 1shizaki, 1968 8 4

Aurila aff. uranouchiensis Ishizaki, 1968 3

Aversovalva bispinea Ruan, 1988 3

Aversovalva okinawaensis Gou, 2007 2 21 1

Aversovalva sp. 2 3

Aversovalva sp. 3 5

Bradleya albatrossia Benson, 1972 1 4

Bradleya japonica Benson, 1972 1 10 6

Cardobairdia elongata Ruan in Ruan & Hao(Yi-chun), 1988 3 1 1

Cytherois leizhouensis Gou & Huang, 1983 7 4

Cytheropteron abnormis Guan, 1978 1 3

Cytheropteron aff. haoae Zhao et al., 2000 3

Cytheropteron cf. mediotumidum Zhao et al., 2000 12

Cytheropteron miurense Hanai, 1957 23 1

Cytheropteron cf. miurense Hanai, 1957 8 12 9

Cytheropteron aff. miurense Hanai, 1957 8 9

Cytheropteron aff. nanhaiense Zhao et al., 2000 4

Cytheropteron pulchinella Bonaduce, Masoli & Pugliese, 1976 3 3

Cytheropteron quadrinodosa Ruan, 1988 3

Cytheropteron aff. rhombiformis Chen, 1981 3 6

Cytheropteron sinense Zhao, 1985 3 8 1

Cytheropteron testudo Sars, 1869 5 7

Cytheropteron uchioi Hanai, 1957 5

Cytheropteron sp. 7 1 3

Eucytherura japonica |shizaki, 1981 1 3

Eucytherura poroleberis Zhao, 1988 1 3

Eucytherura utsusemi Yajima, 1982 3 1

Eucytherura sp. 1 4 1 1

Eucytherura sp. 2 3

Hemicytherura cuneata Hanai, 1957 3

Krithe sp. 1 1 22

Krithe sp. 2 3

Legitimocythere hanaii |shizaki, 1981 5

Loxoconcha japonica Ishizaki, 1968 3 4

Loxoconcha aff. japonica Ishizaki, 1968 3

Loxoconcha kattoi Ishizaki, 1968 9 2

Loxoconcha propontica Hu, 1983 5

Loxoconcha sp. 1 3

Neonesidea spp. 82 22 60 5 9

Pacambocythere reticulata Jiang & Wu, 1981 11

Paijenborchella jocosa Kingma, 1948 4

Paracypris spp. 1 9 7

Paracytheridea dialata Gou & Huang in Gou Zheng & Huang 1983 3

Paracytheridea hispida van den Bold, 1946 2 3

Paranesidea spp. 1 9

Phlyctocythere japonica Ishizaki, 1981 4

Polycope spp. 6 3 2

Pseudocythere caudata Sars, 1866 5

Saida herrigi Keij, 1975 1 5

Saida opima Ruan, 1988 5 1

Schizocythere kishinouyei Kajiyama, 1913 8 1 7

Sclerochilus spp. 1 7 2

Semicytherura sp. 1 1 4

Xestoleberis spp. 10 24 7 10 21

Others 48 32 14 43 54

Fragments 114 21 8 41 58

Total number of velves 314 201 130 284 243

Total ostracodes (/1g) 37.08 15.72 6.74 18.38 23.65

%fragments 36.31 10.45 6.15 14.44 23.87

Shannon_H (species) 2.81 3.38 2.13 3.63 3.58

Shannon_H (genus) 2.35 2.71 1.94 2.57 2.87

Evenness_e"H/S (species) 0.31 0.59 0.38 0.63 0.57

Evenness_e”H/S (genus) 0.33 0.52 0.41 0.44 0.50
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Fig. 2 Dendrograms showing the result of Q-mode and R-mode cluster analysis.

Aurila munechikai (Kamiya, 1988), ™ ¥ 7 #iZ¥H W\ T

K% 50-150 m 124 B D HLD % £5 D Cytheropteron sinense
(Zhao et al., 2000) Zs &£, XifFEIZ & > TR S hre.
72, T ORENEIGIZETERL 20 %A D 350 (2201,
2265, 270) ThE< (330 %), &VeE20 %Ll L o250k
(2328, @343) IRVl (<10 %) TH 722 25, &I
OB 51206 > TR T 2 1EA 2 F5D T L AURIE &

W5, FEEEACIE, PEHEIA 2 ETREO R E 250
(g328, g343) TEIW(>10 %) @A 2 /R L, {KEER TH/E
IZHEBD & DR A 5 S & B Argilloecia spp.
(Cronin, 1983), L {IKARBREISEENIZHER S h
% Cytheropteron testudo, WEUiEZE N ORMHEIZAE T 5

Cytheropteron miurense ({fl 212, Hanai ef al., 1977 ; Zhao
etal., 2000) 7 E MK 5y &7z, FERKelE, EEOJERKIC
HB$ % & &N BKrithelg (Zhao and Whatley, 1997) D 1
FED B SRR E A, FEEIS 2V EJERITH LTV IE
DO (r=0.84, p=0.01) Z/RL 7.

Q-mode”Z 7 % & — sy Hr DAGER, FHLUE90.60 % HiFt
24O DO HEHEM (A, B, C, D) ICK IR (E2K).
HZHMA L, BARE I TR E Wz &R0 Kun
1ak (g265) B 2T 5. /2, HERMEBIEHE
SR TR S N7 REE i & O (g201) &, O
ZEHJTIPTERELE N7z AR H i & TR HEET (g270) D
2k SR S, TR g FleRid Ky, B
CiRAZ R TR S = Ok (g328), H
T HUED 1 1k RS AL S TEREL & 7= e 0 skt
(343) 1675 5.

HERMHAKR OB, & & I2@EERE 7 HI12 X0 R
D 65N B HEFNASRTRSX AT 54, EJEHMB
FRERINA K O 53 2 MEMICH 5 GE3X). HER
HCITHEER 4 7+ # FUMBFACY ZET 5. HER
D G FERFKr 23 ekt &tk 4 5 & £ < pE L, FEEE
ACRTEHSX T heRREICEEZhB Z LItk > Th
WO shi-.
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ucnino-erabujima Is. B 300 m
%MD 6.83 % - 500m
Kuchinoshima ls. W.D. 2.68\m 1000 m
? - 1500
SN %MD 657 % L 3 '"
W.D. 478 m . . 2000m
‘ %MD 13.09 % . 2500 m
| " W.D. 736 m
3000 m
Gajashlma Is. .—l -
% 4000 m
4500 m
29.5° N
5000 m
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Bioassociations: . NA - - Others
Biofacies: ( A J &BQ (c) m

3K HIgHE & B R OMHXHHE AKX, %MD ETEE (%),
VBRI 1ZOcean Data View 12 & O E (Schlitzer, 2021).

Diagram showing biofacies and relative abundances (%) of ostracodes in each bioassociation in the study area.
%MD —mud contents (%), W.D. —water depth (m). Bathymetric map was created using Ocean Data View
(Schlitzer, 2021).

W.D. FEBHRHG A DKEE (m) 2787

Fig. 3

4. EXR & B Krithelg R IR 2 5940 O W0 % $5D Cytheropteron
testudo (Zhao et al., 2000) &, B h 5 B O &k
124 B9 B Neonesidea)® (#55H, - #0123, 2007) R#E LT
& % Xestoleberis)F R Loxoconcha japonica (f 2, 1989 ;

Tanaka and Ikeya, 2002) & & DA BB A KE K Rk B

4.1 REBZOBEEHROHHER
R-mode” 7 Z & =y DAER, #EOGF 2 513K
RIS E S U, JEE ORI & 1 JYRIERE R G A

ﬁﬁ§§<ﬁm?éﬁﬁﬁﬁﬁ”&)6ht HIE R D 53 A MPRIET 5. & 5612, FBMPE LREOIZITETH/N
MWIEEIZIRGE T2 Z IR Mo N TE D (e - S, BRONKBRTH -7z, 2%, HEHMEDIE, HiEtEo
1993), AHEMRO A HM G IKEOEEEZ T T3 DKL HE R D 8 & GOk U 72 IR EVERE SR DO WTBEE D & 5.
WREMEY B D, — /T, P A TF vy TURHOHEHME

&, ARBEIZHENELT Z2READOREIC L Dl S 5w 4.2 MAZx vy TRIATORKEBEL
BEVEASRIR T/ (hEFIE A, 2022), AT M 7F Yy U H 720, KFETHMLHZ

TR BB RO 530 & KEORIZBRIZRAD 5 h s
otz

HIZHMHEDIZ#Y § 2500 (g343) 13, &R K0t
MMV I SHEILHIZB T, M—, &IREH60 %
EHBADRBEOHIETH 7. T ORI T

BRSO IR MR L, N7 7 ¥ v v 7EREICEY
¥ % RSO BIE R (hEIEA, 2022) & Hog
U7z HEREA (2022) T & 7 BRI R I8
5708, HIERMKOIIRIZEL N TiT 5 7.
FER & U T, SIS TR 2 B A ki (g90)
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BAX AL b A FHNEAEIRITE Y 5Q-mode” T A &4 — A HifER. B. HIE MO EX.
%MD I3 EVEEE (%), W.D. IFFARHRHUE O KT (m) /89, FHHRIXNIZOcean

Data View {2 & 0 fE)K (Schlitzer, 2021).

Fig. 4 Dendrogram showing the result of Q-mode cluster analysis. B. Locality map of the
biofacies in Tokara Islands. %MD —mud contents (%), W.D. —water depth (m).
Bathymetric map was created using Ocean Data View (Schlitzer, 2021).

T b i< (2.89), KENEL BBIZoh, 1K< & 51
W& L7z, T2 BRI Tl AR E RIRER (g270)
TR BIVVE (1.94) 2R L 72, @M L, E5E D0
WCIIARENEL & 512 EBIEHE N E L & BRI
B»oh, wEE (g108) Tk d mv M (0.94) Z/R L7z L
L, OZBREIMSE TR RER (g201) T & K il
(033) 7R L, KENEL & 213 EBIBIEEH FH 5 {E
B2 SNz 7z, FEFmE T AE 0|
PUEIEVMEZ TR L, KEE OHBIBERIEAD S hah -
72 DO, LZEREIHHSE T &SIz 3o 5 e
JEDZEN RN E <, KEDHEL 7 51% & P AR
BHZ D VS BEOMER I W, DD, b S
SRR 35 5 HIE B RO L A0S - Yt ik, A
L EH/IZBWT, FATF vy 7L, DEBETIR
B A ERTZEDBHS 572

PRI & 5 HIE M OZ LA BT 5 720, i
(2022 12 X - THE X N7 b 7 58T B EIH O
FOE R &, RWFZETREHY & 7= 12 B IR D

HERBE%Q-mode” 7 X & — /3 HFic &k - TR L 7=.

SR L3 HERITOWShr Oz 3k
DEpEHLZEE L R LT, FHPERNS3 %
BRI, HIPRMHEE L HIRREW D2 DICX e hnizd
OO (4K, MR E B A TOEMROZALILHERE
Nhhote, Fh2, 2087 X M) v 2 BEREIN
& U THI5 N BPERMANOVA 2 W= AREERTEICH
WT R, JERABRE LAWHICEEREIIR O
o7z (p=095).

L2 La26, SEEERMEE, T FiliciEd
HZHMEw, KN 7§ 5 B BHE IZBHIRIC X
mENB. i, BAERHEWOSMIE, by 55
A 6 O Z BRI 0 Tl & o B 0l & —
I 5. A IHERIEEEIC W TERENL, Bl
HEOWEMZICK VAL A ERI T Z LMt Esh
T\ 5 (Hasegawa et al., 2021). F 7z, $ikiEH (2022) T
i, WEHER EONRY 75 —o%, EUEEORE
T AHEDTIEH, &, HMNPE S REFHA b F5EE
BRENO RS ORIEHEMNEEE 5 2 T 5 Rtk
IZDOWTHE L TWA, D% 0, HEERO B REFE
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13, BB L L 20T 7222 F O TREME A B
5.

=L, BTICHE L TW 3 BIER A RIZ 1038
BHOM 0, FARBIRAAREMEREL R TEs0n. &
7z, b ARSI & M B0 3 BUE RO iR i3 )E
CHEED, MICKA0W TR0 BERBIZE S R
HigiAs, Bk 300 CikEC BRI EEh 5 5L,
DHORREIZ L > TREDHRPED N, TD
, SHRBEER A BN L T2 st 5 H
T BT B OV B RS % s, BREGEESR & U
OBREEHS »IZT 20 ERH 5. /2, OARIE
AET5 i CHREL X M 7230k (g343) 1d, BB R 558
PRAEL, TRIEMERE FFOIFIET R TOIIERTH -
e Z o, BB ERIHERIR O MR HE R O iR
HEELEL TR REMEAR I N, 2O LI, K
ZEHHR O HE RBFHE O A RIA$ 5 2 &1, WO
TERBERE S £ 59, RIGHER O HERHETE O A 12 12
DNEEELFHIOE2 S0 TREN DS 5.

5. ¥R

AWk, EICUTOMKRIES .

(1) GB21-3fiiEIZ & - T b F F 5 11 2 B JE s TR
HEhrz, FREHEEDSABE» S, 4@ 1500 E
DHBEHRARD 5.

Q@ EALZEBROLL 2, HY il T—RICH)E
XD, B diEGsIc A BT 3 05 CH 5 72,

(3) R-modeZ 7 2 & — 3 Hric BT, L2 B RS D
HESRHEZ4>OHBRERICR S S hiz £,
PEMEIS 2 &2 6 HIP R S IRE O E A K E <
ZFTNBZENREI N

(4) Q-mode” 7 XA & =iz k> T, tHIHEEERE
AR O B RIS & 102 5 R o B R4
NN AUt 7 3 AN = b ALY ENOL I (=S
RENE» 572, LrL, BHER»E#omwE L #H
MR E R L2 s, B BEERMICE
Wh G A TWBZ LN XN

B EEHARAMIZEA O EEEZER, B X ORI
EEIRICIE, AW OME 2 TRV, 223 0RHEREUC & 7=
D, LREAFEME OB, W ONCRMFIEE OERRIZIE,
2K 5 ZRIETEW 2, IR RFEBERI R 72
BroAff #BERIZIE, RREZEDZI2H720D, %D
ZHE#HEW. KFL, BEROEHE»SDARET
TEfc &, KiEicgEE shz AL, Ik
AT T Ty TR B K OIIITRFEHAE A 5 4
FMFRIZ & B IEE R 72 LB, ¥ & OBIRIE
Bk sl L L5 5.
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ABE Hiroshi (2023) Halacarid mites collected at offshore areas of Tokara Islands during the ocean floor
survey cruises GB21-1 and GB21-2. Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p. 325-328,

2 figs and 1 table.

Abstract: During the ocean floor survey cruises (GB21-1 and GB21-2) conducted by AIST in the sea are
around the Tokara Islands in 2021, 12 species of six genera in the family Halacaridae: Copidognathus,
Halacarellus, Agauopsis, Simognathus, Lohmannella, and Scaptognathus, an individual thought to be a
halacarid mite but whose genus is uncertain, and one species in the family Acaridae were collected from
the ocean floor sediment. Although the particle size of the sediment is known to be a limiting factor in
the diversity of the halacarid genera, this survey suggests that depending on the genus, depth rather than
sediment particle size and quality is a major limiting factor of distribution.

Keywords: Halacaridae, aquatic mites, Tokara Islands, East China Sea

2 F

PEERHRAWIZEANC K D, 2021421 b A 7 5
WIS TIT b 72 R R E AT (GB21-1, GB21-2) IZk
W, 4TS SRS N ZBE»S, 733 ¥4
=g, FIvIALAZR, eV uvH AR, NF YL
S, u—wUHAZgE AR AZED 6JF 125D
YA LM LTIy VAL ZSHEBbN S 2 g
AT H BERE 2 F F IR RE S, vt
S NERTORBEORBOKREZ XN, v a4 =M
2B B BDBRREORIRER & 25 Z L BRISTn
375, SHOHEETIE, BIZX-> TIEREDORE KU
BL D BKRENSMICB T BREARIRERE5SZ &
MWRE XN,

1. FUCBHIC

KA X =ZFHDO—HETH % 7 ¥ F & =% (Halacaridae) 13,
FITHEFIER T AIREAYMTH 5. HAMI KD
THOEEPIZAERT S Y v 4 =z DOWTIE, A
IZEKBIRENDETHDH NG, ThETIEEALEH
HERfTbATOAW. 22T, @EIFMICITbhiE
HEHATR AT OfUEIC & 5 HIEHEE T, BEKRE
25 GARENS 2 A0 TOWIZ Fs W TRBE A FRILL, ¥
VAL ZMHEMNIZLZ A, ThE TEN S IR
N T\ h 5 72 Acaromantis)@, Arhodeoporuslg, 1 —
< v & =& (Lohmannella) % 70§k % Z & T % 7= (%1%,

2018, 2019, 2020). &%, 22T, EWIZERTE Y
* & O S ERC T 2 S HOMAFHDO DI, |
SCDAcaromantislg, Arhodeoporusig, 7% 5 NI, 3 TIC
ENTIEAREEUN 2 5 iR N TS G 8DT
5N T W& D > TzHalacarellusfEIZ R LT, ZThEFhh
TINF 2L GG, FH 29 v+ & =g Fkr),
F I VA LB R OFRRERIBET 5. AL,
EWL RS RN ECER R S h 21y FiEO T,
BARLR/ERBOBIAET S b 7550 FH 23
TAMAIZ & O BB 285K L, WP HORERICBIT 5 Y
VAXMEHOMZTEZEEHNE L.
2. M¥tEHE

BEXERMRAMAROMERERSG v 4 -2 &
0, A IHEEIEETITbNZ2021-3H9H ~ 3
H24 0 (GB21-1#t#8), 7 6 U20214E7H27H~7H29
H (GB21-2 fifiifg) DMFFEEFAAE IS 5\ T, BIXNIIRT4
M5 (Stns. g117, gl41, g25, and g288) TR TR 5 7
Jeds & O TREHE R 2 RIL, ZO—8%IA0OTE
(1000 m) IZAH, DEOTZ /- L THEHELZ. &
U 7283 HARKRPEWEERI AT AFEB /D, K
YN U HTAREAKERA - WL, REAEZHAW
NXX13 (0.1 mm) DL F v M TH@E L 2= WL TH
5 N7z SR & A TEH (300 m) 12 AR, 70 %L 4 J —
LTCHEE - RIE L7z, 72, B RRBERED —E% 1
L, BEEAE L TF v v &R ERICRIEL 2.

" HARRZEEPEIERRES (College of Bioresource Sciences, Nihon University, Kameino 1866, Fujisawa, 252-0880 Japan)
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Fig. 1  Survey points (Stns. g117, gl41, g25, and g288) of halacarid mites at offshore areas of Tokara Islands.

BoNEREMZONTIE, ¥y — LI AR THIRFEA
FEMEE T CHIgZRL, A A AR L Fohs
U YA X T DN TR, AEYEEEE A R
B L, DEBFORE & kA 7.

3. BREEE

MUIRIZ B 2 4FEH S, 5, HIRITRT6/F12
O A Xl 6N, vy i Ebhbs
BRI TH Bk E 2 & =i (Acaridae) 1 Tl AL
XN TIFFFITOVTE, BRICAERL TW2E
DO E SIS TR, Kk, FRETED 20D
Wil & Foric il s 5 72 2 & 5, SR OREIZ
BOL~LE LR Bohizw iy =fHoht, 7%
3 ¥ & =J& (Copidognathus), + I v ¥ % & =& (¥ifx)
(Halacarellus) (552[XA), & ¥ v ¥ % & =& (Adgauopsis)
(3B 2XIB), /N F v IL & =g (Simognathus) (552[X|C), @ —
< Vv & =& (Lohmannella) (2XID) (&, W#ifw 5 & 5
THAIZP T TALERT 5 Z ENME TS (K1,
1990, 2005, 2008 ; Zf5IEA, 2002). —F, ZAFHK) A&
=& (Scaptognathus) |3 HI B4 5 & W FHICE 50RO

MR A & Glgk X LT B (Abg, 1990a, b, 2011, 2012).
ShEloFEETHE N e - v A BIFHB3INTH 5
WETHD, HAD» LU -V & @OIEKRIHD TR
XNz NFeLFZ@BIZOoNTL, SE» s HEET
% & 2017 IS EE KRS EIEE T b - R A

(GK17-2fiiti) CHRE SN -k X B A 2FTH 5 A
HeMED ® 5. s, /NF I BT PRELLRE OIS
BIAFAETEHBEL T AW LS, T FHETIR
SAEARSh T3 L Bbh 3.

WEIEMIS BT 2 FHBORET, KEREBED
REROHMBE A Y & &£ DB S MEICHELE Y.
ABZ R Eh, JEHRES K E < Higk - A -
BAELEOWMAMRECD G- ZIRET, YA 4=M
DERENEL B85 2 &80 - 72 (R, 2018, 2019,
2020). ZDHENS, VA X SAIERT BREDM
BROKE X, ¥ 2 =JHZEB i 2BO LMD HIR
HWHE & B Z EARENTD, SHOFKRTIE, FIZk->
TIREDORZE KO K D & RERFAHIZ BT 5K
HHIRRER & 75 B Z & ARE X 7.

RO FEE TR L 72)RE 1, EcREe B o s
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b I RS REVIERO Y v A & =HE (Fe)

W1E LA IPEERIC BT B Y Y4 & = SHO BRI
Table 1  Genera of halacarid mites found from the sediments collected at offshore areas of Tokara Islands.
Date Survey point (DMM) Depth (m) Sediment Halacarid mites
2021/3/16  St. g117 (29°16.5603'N, 120°28.8117°E) 576 Pumice mixed Ha/a.care//us sp. 1, Halacarellus sp. 2,
fine sand Acaridae gen. sp.
2021/3/16  St.g141(20°18.6921'N, 120°1386006) 475  Sholl Mixed  falacarelus sb. 3, Agauopsis sp.
2021/7/27  St. g25 (28°56.5691'N, 129° 41.4903'E) gag ~ Snellmixed  Simognathus sp., Halacarellus sp. 4,
fine sand Copidognathus sp. 1
2021/7/29  St. g288 (30°05.9241N, 129° 58.6266'E) 584 Shell mixed Simognathus sp., Copidognathus sp. 2,

coarse sand Scaptognathus sp., Lohmannella_sp.

o A F IV VAL ZJBO—F(sp. 1), B: ¥ Uik
XJBD—FE, C: NFILL=|BO—FE, D:a—
vV X0 WR). 27 —I)Lid 100 um.

A: Halacarellus sp. 1, B: Agauopsis sp., C: Simognathus
sp., D:Lohmannella sp. (larva). Scale bars: 100 um.

Fig. 2

& G AT RR AT, AEKEL S HIRE I 2
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—Ji, ZRIOFETIE, BEEZ KL 72 FAEH oK G
3475 mA» 5839 mTh D, WEDOFEH LU LARTK
WHRREWD, v A A FHOWBRRRERTABZ L, 5
B OFHE TITMRE DA & LR THBLL 228 OF ¥
Yot PEoT, KEND V& & FHOLRMICE
BEEZZRIWE2THS. Kk, SHOREETIES

4V 7 & =& (Rhombognathus) (Z B L 72 5 7278, i@
E3ROHFAETH A v #=JgOMBIRr LI TED,
HBLL 72 M f 3 2 TR 177 mPUROBIE TH > 7. Z
DEPL, FHIHA VT X BOSMIE, EEORER
O & 0 & AKEDHIFRER & 25 > T 2 0 EEMEA S
ZEWIRENT.

BEE L AR OBURHRIUZ TR\ 72 720 2 PR ARR
BT B G ERAF M T B R 22 7 L — T DR
VMR R, RlEE EAEIEAFZER, & 6 TN HhERZE S
LHFZ7E T N — T ORI ZE 7 N — TR EEZ LD & T
LIRBE DT %, K, FEZIT 5 MO RAE O
Ti R RS EHER L £ 7

X W
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At v 4 =, no. 75, 125-128. P2 ) T 520 3k oD 9 o o B 7 W R 22 | 45 1D 2
s 55 (2019) B - A HE SR WK A © GK18-1 i FREF R H— S - HRE - 5I0EE
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R 3233k 0D U v MR 2 R I | SR 30 4 T2 126—131.
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M A ZFEREEBR L JERK L EEBKDKE - BMERALAERK

Rl —EY-88 MR8 RF¥'-HE EX

OIKAWA Kazuma, MIYAJIMA Toshihiro, TAKAYANAGI Hideko and IRYU Yasufumi (2023) Hydrogen
and oxygen isotope compositions of bottom waters collected around off southwestern Tokara Islands.
Bulletin of the Geological Survey of Japan, vol. 74 (5/6), p. 329-336, 5 figs, 1 table.

Abstract: We analyzed hydrogen and oxygen isotope compositions (8D and 5'"°0) of bottom water
samples collected at depths of 248—1,169 m from 32 sites around the southwestern Tokara Islands during
the GB21-1 cruise. The d-excess differs at the eastern margin of the Okinawa Trough and to the north of
Takarajima Island from to the south to the east of off this island. The salinity—8'°O relationship varied
within the study area and at different water depths. These results suggest that (1) the origin of water
masses in the southwestern Tokara Islands differs from region to region, (2) that the origin of seawater is
the same, but the mixing rate differs among regions, or (3) both.

Keywords: isotope composition of seawater, salinity, d-excess, Kuroshio Current

2 F

GB21-1 i IZ 35 THRER & 7z 32 M s DI RE K (ki
248 m ~ 1,169 m) DK - B3R [A R MK (SDfE 5 & O
3"Ofl) A MEt L7z, 2R, KABMOERETH %
d-excess?d, Wil 7 7 HiEE L UEEILHE, EEE
BBELUOEEWE S & TREDMEERT Z EDHL I
Koz, 7z, HHA-5 OO BRI RN B KO
KEZ L ICE G BEAEZTR L. ZhoDOFIE,
ZHE MR T, (1) SUFEO RKIEORIE A H 25 5
afREYE, () HiER DMK DAFIXFE U TH B BIRAE
NEREZAHEME, G)ilidE, OVWThh2AThdIZ & 4R
235,

1. FUBHIC

N T RS, B AL B L 22 B
KPEHENEEBRT 5T HLTETH L. P H7HEEE
L BRI E D O/NE T, FERIZ BN A & LR
BT AL X —BORENER SN TH D, Hill, FEE
WATHALBREVEIZEELTEHER TS
(Hasegawa et al., 2021). U L, [FEECREIZE
e S N7 IR A 5 <, BEFOBIET — 2 8Kk L
72RO T — 4 BREN TS, K oT, Huflid
R O KR R0 A S & PR3 5 7= 90121, WK
DKFE - BEEM IR IE DM LT T — 2 OFW HE

Thb. Zho ORI, WIHEERBIZHET 322K
DINT VAR, WAROEGEHEOWEEIZHNS Z &2 T
&5, 7z, WAROWEL - LFRE ORI, 55, pH,
[T AHHA 2 &) ICBE§ B 3L 5 — 20%, v -l
TRIREIY - W B S O IR IEA Y - DK -
KRN AR R MESEILRIRE OWEREIREE LTo
ARMEEBRETT 5 LTy, BEAAARTHS. LLEOY
BAEME 2, AT, GB21-1#UE THRA I MK
JEAK (K248 m ~ 1,169 m) DK - [ 3R RN AR 5
Hr (8D, 8"%0) Z4iT-7-DT, ZZITHREMRET 5.
2. ¥ - FH&E

2.1 H#

A W28 TIE, GB21-1/i ¥ (2021442 H28 H ~ 3 H 30
H) & FRH SIS W TRKR S iz, 32k DG K
(KBE248 ~ 1,169 m) & FHV 7= (5B 1K) . BRIBH A D
JERRIE TS WL EAARIE A (2022) OF 1 RKICFEK S h T 5.
A C ORISR ORI ORI AE LTz A
[EREAIE, FRIEFICHD M 6 e = 2 F VERAKRERIC
& oT, WEm N7 m& DERIL 2. KA, BRE
BERIZ= 2 F VERKREEH 530 ccD H T 234 7RI
SYHLL, —BERNISHIEAT CIRE L7z, 2 D%, [EAKIE
045 umD 7 4 L X — TR L AR S HOH 7 234 7
NRIZ P ELL, 7 AR O A s vk S ic T4
BBLXOT7ILIFy v 7T TUEEEE L.

"B R BB 72 R it 24 B (Department of Earth Science, Graduate School of Science, Tohoku University, Aobayama, Sendai 980-8578, Japan)

> WRUR R KR I (Almosphere and Ocean Research Institute, The University of Tokyo, 5-1-5, Kashiwanoha, Kashiwa, 277-8564, Japan)
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Fig. 1 Bottom-water sample sites in the southwestern Tokara Islands. The study area is divided into three subareas:
Yokoatejima—Takarajima (A), the eastern margin of the Okinawa Trough (B), and the east of Takarajima Island (C).

2.2 BKROKE - BRFECLAEER DT

WAKDAKE - B RFEN AR BD, §°0) D,
TR K KU PERT LT D T A 3 5 Picarroft L 0 %2 5 [
PR LA AT 28 (L2120-1) # W T - 72, e 4 % i
Ak, HEEHOGDHICHEARRE 252 mIAh, &
vy 7 THEALZ, EICIE, KNI &
ICEBREICTHB IR ATHAZ 12y L, M
EMOBEMZLEMIEL7Z(FY) 7 FlIE). 72, 2
4 v & — Fif & L TDOW (W0000-01 : 8D =+0.215 %o,
50 =-0.066 %), SLW2 (W0102-01 : 8D =-71.1 %o,
5™0=-10.8 %), ICE2 (W0202-01: 8D =-106.9 %o,
30 =-14.5 %o) % FIWVTHEM AR L, FA%H) il %
WE L, KEBIOBEOT L L §)MEIZ, ThZh,
VSMOW R #E 30k D A 3% F6 & OV K O [\ 1k b CH/'H,
BO/MO) I B T L LTRD 72 72, #DE
U HISE % 4T 5 72 N TR OAKTE - RN AHE (F Y

7 MMHIER) ORI Z M2 £ 0.47 %o, +0.09 %o (n
=28; lo) TH o7

3. ¥R -BE

3.1 K% - BBERMAER

GB21-1 ;i THRE X N 7=z )& g K DD ¥ & 088" Ofili
DFEREFIREFE2XITINT. 202143 H14H~3H
23 HOMBNZERA X N7z, b 5 5SRO MK (K
%248 ~ 1,169 m) DSDIt % K U OfEiix, ZhZh-12
~ 3.6 %, —0.3~0.5 %DHHIZH > 7= (FE20X]). Wik
DR EITS 128, BEUE-ESEUEMRA, M
MN T 7R E B, FEEFIEMEBRCEX ST S
&, ThZholAKosDIE, " 0D RPHIZ-03 ~ 3.2
%0, —0.2 ~ 0.5%0 (FHRKA), -1.2~ 1.6 %o, —0.3 ~ 0.2 %o
(HHEB), —0.5 ~ 3.6 %o, —0.1 ~ 0.2 %0 (HHHC) TH > 7-.
%7z, RO O %, WL FErehérs ik (b
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1R REAROTAME, WAR, 1o, pH, KR - BRERMAHMEL, d-excess. Kifi -

GB21-1 i THRHL X 7= AR DA -

AIEH (2022) DF — &% %#B|FHL 7.

Table 1 List of sampling site, temperature, salinity, pH, hydrogen and oxygen isotope compositions, and d-excess in
the southwestern Tokara Islands. Temperature, salinity, and pH were from Itaki et al. (2022).

B RIAN AR AR (&INE )

1855 - pHIdMR

Water depth | Sampling date | Temperature 5o 3D d-excess
Area Site No. (m) (in 2021) (°C) Salinity pH [ (%0 VSMOW) | (%0 VSMOW) (%o0)
gll4 323 23-Mar 5.30 34.71 8.04 0.51 3.15 -0.91
gl4l 475 16-Mar 12.78 34.52 7.85 0.32 1.99 -0.56
Northern subarea A gll5 614 23-Mar 11.40 34.36 7.58 0.29 1.51 -0.79
gl43 669 16-Mar 6.74 34.37 7.71 0.17 0.26 -1.14
gl42 583 16-Mar 9.36 34.37 7.85 0.21 1.59 -0.10
g61 759 19-Mar 6.09 34.34 7.64 0.06 1.98 1.48
289 248 23-Mar 19.17 34.71 8.05 0.22 2.48 0.74
£90 353 23-Mar 17.02 34.69 8.04 0.29 2.50 0.15
Southern subarea A 288 699 19-Mar 8.79 34.33 7.66 -0.16 -0.29 0.98
240 702 19-Mar 6.21 34.37 7.60 0.09 2.44 1.70
g63 587 19-Mar 8.79 34.30 7.80 0.22 2.64 0.89
239 657 19-Mar 6.97 3433 7.68 -0.06 1.22 1.66
284 958 20-Mar 4.84 34.39 -0.27 -1.16 0.98
857 1005 20-Mar 4.83 34.38 7.55 0.03 1.56 1.32
gl136 1034 17-Mar 4.70 34.43 7.47 0.01 -0.34 -0.45
gl07 1077 20-Mar 4.46 34.40 7.60 0.05 -0.39 -0.82
2160 1125 17-Mar 4.51 34.45 7.56 0.16 0.45 -0.86
2188 1145 17-Mar 4.49 34.43 7.57 0.03 -0.13 -0.39
Subarea B gl34 1151 14-Mar 433 34.50 0.10 0.03 -0.73
2109 1163 14-Mar 4.40 34.49 -0.05 -0.54 -0.17
2108 1169 14-Mar 4.34 34.50 -0.01 -0.25 -0.14
gl62 1012 15-Mar 4.62 34.42 0.16 0.06 -1.23
282 942 20-Mar 491 34.37 7.56 0.08 0.27 -0.35
gl37 685 15-Mar 6.19 34.41 0.06 0.19 -0.31
gl38 722 15-Mar 6.28 34.42 0.18 0.51 -0.95
867 943 16-Mar 3.74 34.44 7.54 -0.03 -0.19 0.05
g42 735 18-Mar 5.93 34.37 7.60 0.18 2.52 1.09
224 473 18-Mar 14.50 34.58 7.83 0.23 3.58 1.75
Subarea C 822 823 18-Mar 5.82 34.37 7.63 -0.11 0.23 1.11
243 861 18-Mar 3.85 34.42 7.68 -0.04 1.16 1.45
223 572 18-Mar 9.40 3435 7.78 0.04 2.00 1.65
£92 924 16-Mar 3.55 34.45 7.53 -0.08 -0.46 0.16

#29° ~ 33°) DA DS Ofl (Oba, 1988 ; Schmidt et al.,
1999) & k4 % &, AWK DS O D S5 A TR
IZEME AR L 72 (B82[X).

N T B SR PR O B OKEEIZ B 5K OSDIE B
K U Ol D i 1 % i FE S 5 728, A5 & Reduced
Major Axis[H]Ji (Sokal and Rohlf, 1994) IZ & - TH#EZ Ml
JFL, HREHMOBEKE & UHEKDSDIE I & U560
ks TS KAKREGD=8x5"0+10 : Craig,
1961) & We#E U7z (553[X). 72 OFSR, 2320 (K
248 m ~ 1,169 m) DHFEARDSDIE I & V" Ofifi D BRI
dD=8.1x0"0+02("=062) LD, KA#HEUHIZ
BaBEOD, HEIZHEYL -MEEnR L7z —i%z, ¥
KOKE - BERIN AL, BEARLWIA 5 ORAKDHR
AL ZN 5 ORNRE, %6 T, b DAL

ZERT DRAEKDERNKRILD NG Y 212k >TEED,
W LIR O RN AR MR I3 2 B RN AR A & DK &
DRAEBRNT, ZOMIIRT 1 5 (Craig and Gordon,
1965). —77C, Hilik L 720Oba (1988) X°Schmidt et al. (1999)
7 EOREAIR TIE, WEIZ & 2 RN IKLDZE L2 HE
ENTWB(EE2K). KR THE S N EEAKRDSDIE -
8"ONl O BH R & s A Ik 3 % &, WHRAALED & i
COERREAKIL RO L, WERART & kB O K RE A&
ERHFRO TIZ T 0y b Sh B {E[2 RS 5 hiz (F3X).
Z OIEE % FEHHICRRAES 2 728, AW TIERAKBREOE
KUE % 7R ¢ d-excess (d=8D — 8 x 5"°0 : Dansgaard, 1964)
HEE L 72, d-excess& 1, sD&S*0D T u XSy b
IZEWTSDHIDOUIT & LTEREINZEDTH D08, 1)
FrZ&EWEIC kD 5 121F, EIXISRLZ2LS51S, 5
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FHEDIANFHHAOT =2 XD ETHD, 12120 F —
AL TR 2 RDBZEFITELE WD, 22T
X, &7 0y D=8 x3"0NHEM, 5 ENF TN
TWBERTEEERKT 5 (FAK, 2005). Z Dd-excess
DiEWE, IEFHEOZEFEOERRICKER T 5 Z L8RI5 N T
1 (Merlivat and Jouzel, 1979), =& - K - iK%
EOKRIGWHIZBNTAS HOWSENTE . L2L, i
AKiZF T BN RINAALOZEN AR AL S Z L HaEE
Lo MR, KEtEFESA T A HEEE Ihbs &SIk
D (Benetti et al., 2017 ; Yang et al., 2022 ; Cruz Salmeron et
al., 2022), AW TIE I h%#BEEST 5. ShlRE L&
JEREAKDAE - 5 - pH (L E, BIRIZA, 2022), 8D
i - 8"Ofili % X 'd-excess % Cruz Salmeron et al. (2022) D
AKERX A3 2 FED T LB U 72, Cruz Salmeron ef al. (2022)
WRIFRERDO KB A R T ¥ ¥ v VBB IR > THEIEAE
AR K250 m ~ 500 m), E#EIFRREAK (KEE 500 ~
755m), &0 WREOFEHREA OKEET55 m ~ 1900 m) &
XL Tk, KFEER/EGEN5IHERIZ S, JHbl
L22KBEDR A LT E PRI S. ZORE, WKk
[ TR - M7 - pHO SREL 3 1S BHIR 2038 W 23588 &
NZN—F T, d-excesstZIZARE 500 m ~ 760 mfHE DK
W57 RE T3 [EAA ORI GEIB T Id A O, WC

F2MX MG L R AKDOKRE - BRI AR DR 7
Aii & ALPE AP AR O R R RINL ALK & O i,
JEVE AR S O BB R R AR MR 1E, GISS&
D HUS L 720ba (1988) , Schmidt et al. (1999) D F —
L 1R A

Fig. 2 Depth profiles of hydrogen and oxygen isotope com-
positions in the study area. Grey-colored symbols
represent 8'°O data obtained from the middle latitudes
of the northwestern Pacific Ocean (Oba, 1988; Schmidt
etal., 1999).

TIRIEDMHE) a8 s /- (4N (1)), ZOREUT,
BB & IHRC ORI o7 I % Rk 3 % KBRIZ, BEITED
VA, (1) BUHEOKBEORIE A 25 5 AR, (2) i
KOFIFIXE T Td 2 2NRE AR 5 alaetE, (3) il
#H, OVWFh»rTHBHZLERBTS. MAT, FE%
FEHEIC U CUBHRA DI S 7K % JEEB QR AILER) & Rk (g
AR ES) 12X 54 % &, d-excessD il DS HFIHAILES Tl
HE, MIBTIRIEE & D, RiFIEBIKB & %E I 3lRC
EFALIU AL A S N2 & o T, R, KA
DARIE 8 % R § 5 KBRS, WK OMIR, #WARDRS
W g L<i3mE/ LS EmEcRa D, Z2hehil
BiB¥ & UMEIRC OARIE 77 Rk Bl & B AS b 5 vl HE 1k A3
b 5. WHEBI X OUHEAILES, WHRCE & OMHBEAREEB
LT, d-excessHVFHLIT B fEAIE, K500 mPAEs L O°
K760 mPIZET E R 5z,

D& S1Z, KR O KIS (3D THHET H
D, RSOOSR L BIEA ILIEICPRT 5201F, &
57 B HAEN T — 2 ORISR LT NS,

3.2 &S EBFRMAHEROBEF
GB21-1 i THREL X M7= IR K 32 M Dy (BRI
A, 2022) & KO IR EA AR (8°0) 0 BIfR & 4T
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Fig. 3 Relationship between hydrogen and oxygen isotope compositions in the study area. The Global Meteoric Water

Line was from the Craig (1961). Note the different relationship between the northern and southern subarea A.

TR LN TS EERIEE O b 5 7 {55 (2
%, MBEREFRT) L L2 (ES5X). ZDMER,
H 5 5\ 55w PG v (K2 248 m ~ 1,169 m) DR DI SY
-ERFEN RO BIRIZIE, Ald L 22 KBRIX 53 Z L 1P
T o3 D>0fE A - R RS &h iz, 1) igAL KU
IKCIZ J6 1 % K240 m ~ 500 mD A, §°OfHE & L
BRLUTHAOZELREAKE <, MHEKICHE T 5WEHIER
A g K (Western North Pacific Central Water @ 7KEE 250
m ~ 500 m) & [ARRDIEIZ /R L7z, 2) HHKAIZ T 1 5K
PR500 m ~ 760 mD¥EAKIL, FAHERIZ 6 1 2 I Rk
(Kuroshio Intermediate Water : ZKZE500 m ~ 755 m) & 5H
LU 728655 &R 3 —75, 8O mBRERk DK & Hofig L
TEHIFA K E V., 3) kB E L WIRCIZ I 1 % KIE
760 mBIZEDUEAKIZ, mHLEkD & 0 EEIRIZ AT 5
Wi 7K (Deeper Kuroshio Intermediate Water @ 7K 755 m
~ 1900 m) & FAPI U 72355y - B KA AR L OBIfR 2R L
TW3.

—iiZ, o -FEREN AL EOHBIBIfRIK, KEE
AR A S 18I0 L 7280l A & MO 4y % e $
LA, & 5WEOE Sy OB R A 5 6k E S
DO EHET B HABREICHVSN TS, LaL,
AN D K 5 12K 5 - W R AR AR L0 B AR 23 iR =
KRBEICK > THRE D546, LiLofER, RBEEAYD
BT 2 R DMK L RN ARF-# TR & b e R

7 5 L ADSOME CEEHE) 2 FHE BB, WRoRE
PER KBRS & IFREICICIR T 2 B 5 5.

4.

AL TIE, GB21-1 M THREL X N7z B K (R
248 ~ 1,169 m) DAKF - BN KK (5D, §"°0fil)
ARET L7 ZOME, b Z PSR EEE O WK DSD
it & U oI Zh Fh-03 ~ 0.5 %, -1.2~ 3.6 %o
DFIHAT D > 7=, ALK A B 05— 5 5 (s
A), W T TR GEIRB), IS HUE W (MKC) D3
WIRIZ i 5 &, KAKBOEEIETH 5d-excessld, ¥
BaRUE L U CHHRAR LS E s, dikB e
WRAILRIZ B O, HSC & EEART IS EOME & 5
TENM ST 57 TOMEAN, KB, WAk
DRBH, ZOMEDNT N DENE KL T3
AREME A RIE X B, F 7=, Koy B RAL IR o B £
BIHER AR K> Th b7, miET—242k0E
T DERD B,

HEE ARG, ST IR L U A HLIK (B 3
e A i FE i UE AR B & v & — HVRLS R 2
M) 12iE, GB21-1 MM 551 2 M AKORBHEEUZ ZR B
WP 20D, LN .
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Fig. 5

Relationship between salinity and oxygen isotope composition in the study area. Grey-colored plots

represent the salinity—oxygen isotope composition data from the Okinawa Trough side of the southern
Ryukyu Islands (Cruz Salmeron ef al., 2022).
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B¥Rk - Report

GH18 fiiiEIC 5\ CHEBEEEE TR N - #ENORRE S/ (LA DEIRE
PHE EF

UTSUNOMIYA Masayuki (2023) Additional data of calcareous nannofossil assemblage in a sediment
sample obtained from the seafloor near the Ishigaki Island (GH18 cruise). Bulletin of the Geological

Survey of Japan, vol. 74 (5/6), p. 337-338, 1 table.

Abstract: I examined calcareous nannofossil ages for the muddy part of OK60-5 collected from the
seafloor near the Ishigaki Island via GH18 cruise in 2018. The sample yielded Discoaster tamalis, whose
last appearance datum defines top of CN12a subzone (2.76 Ma), but did not yield Sphenolithus spp. which
have last appearance (3.61 Ma) in the lower CN12a subzone. This constrains the depositional age of the

sample to 3.61-2.76 Ma.

Keywords: biostratigraphy, calcareous nannofossil, Ishigaki island, GH18 Cruise

2 F

2018 - IZGHI8 i CAIH ST DR 6 FRELE 1
720K60-5 DYREIBIZ DN THIKE F 7 LA FER % BE
L7z @R A & I3 & R HE AN 2atfi A 0 L FR (2.76
Ma) % €9 5 Discoaster tamalis 73 FEH, L, CN12adliff I
HR R M RS YE (3.61 Ma) & B DSphenolithus spp. ' EE HY
Ly, 2R & D AR OHEREAERIE 3.61-2.76 MalZ
X hr=.

1. UBIC

20184 ICE S - AHEE - MRERIMEK TIrbh
7-GHISHIE TIE, ARNMALEARE (ROV) TRITON
XLRO5 (PERRYAL) D~v =2 ¥ L — % — CHBIHO—
L < iE#ha L olsa s8R E iz (S, 2019). =
EIE A (2019) OFRBID 5 B, FIKEF /LA ER L 72
HEREMER D BIKE F /7 (L RFERIZHRE S 2zt (FH
B, 2019), AHEEE TR 7-0K60-5 Db AR

IZOWTIRAIKEF MbanER L 72 D%,

] CRABOYE Gl & Mat L 7245, AIKE T 7 L A E
REh, WRERAR L0 THET 5. AspH3
EE & HERARG OBERER 53 ¢, HEARRE b AN A 5 MY
L T 2 RN TR A 2 17 - 72 BRI, FhimTE b
TR E N R Tdh 5.

2. RIBEEALRF

OK60-5 DR B DF i » SRR KDEEZ LD,

ZAITATA4 FEERL L BEIRCHEMEE 2 v
T1L500f5 DT> 72, 0.1 mm’ PIZEIZ X h 34
) 7 5823 101 & D 2854 % Abundant, 1~ 101 %
Common, 1{ARFEDGE EFews UTEHMEIiL 72, % 7=,
RADOHEEIZDONTIE, B E - 3HMS KD EE
M B IKE F 2 bar i &2 38U DA 13Good,
3~ 68 %E H® %A 1 EModerate, 63k D & ZWIGA
I3Poor& U CHEHMII L 7. /KB F / L4 iZ0kada and
Bukry (1980) IZH€Vy, FAUEITRaff ef al. (2020) IZHE > 7-.

3. ARES/taHE

ARG T 7R OIRFEZ REFTdh 0 EEHHE & S0 -
72(BE1#K). FRIEEE LCEELRDIE, EHEYED
CN12ailiar @ _FRR (2.76 Ma) % H7E § % Discoaster tamalis
MEEH L, CN12affi FHBIC#%5E H REUE (3.61 Ma) & & D
Sphenolithus spp. B EEHI L ZWHTH 5. ZHIZK DA
FIOHERAERIE3.61-2.76 MalZHIFy X h 5. KepE i Rgite
#CN12d, CNI12c, CNI2bdliiiid EFR% Zh 2 e §
3 Discoaster brouweri, Discoaster pentaradiatus, Discoaster
surculusH pE 35 Z & X, CNI1bHEFF A & CN14all
% CREM T 5 Pseudoemiliania lacunosa® pEH, 7z £ PR
DOFEHIRILE Zh EFMNTH 5. LbErs, Ko
JCL o MR R RERTEHY e D, R
87 um#% @ % B Reticulofenestra pseudoumbilicus 31> § 2
IZBEHY S B A%, Sphenolithus spp. 2ZBEHI L 82 & & 1F
FET 5. AIKET /LA ORGEH BT HEE &
mWZ & &EBIET B & Sphenolithus spp.D A D B H A E

' BEERHTR AT B RERA L v 4 — WETEEIIZEEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
* Corresponding author: UTSUNOMIYA, M., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: m.utsunomiya @aist.go.jp

— 337 —



Table 1

R A
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GHI18 fiitifg TEREL & 11720K60-5 588 2 5 FEHY U 7= K'E F 7 Abf. sEHHEE 13k & 5 1278375 A Abundant (%
BE), C:Common (), F:Few (BDPE). RIFREEIZXRD XS IZT 3G Good (BHF), M : Moderate (1
FEEE), P :Poor (W), PEMHVIRIUIKD &SI T 5+ EEHERR S /-8, R : FHERE & HIr & 57,

Distribution chart of calcareous nannofossil identified from OK60-5 sample obtained during GH18 cruise. Abundance; A:

Abundant, C: Common, F: Few. Preservation; G: Good, M: Moderate, P: Poor. +: present; R: Rework.

Leg GH18
Sample OK®60-5
Semi-
Rock type consolidated
sandy silt
Abundance A
Preservation G
Calcidiscus leptoporus +
(Murray and Blackman)
C. macintyrei +
(Bukry and Bramlette)
Discoaster brouweri Tan Sin Hok +
Discoaster triradiatus Tan Sin Hok
Discoaster pentaradiatus Tan Sin Hok +
Discoaster surculus Martini and Bramlette +
Discoaster tamalis Kamptner +
Discoaster variabilis Martini and Bramlette +
Emiliania huxleyi (Lohmann)
Gephyrocapsa spp.small (<4 pm) +
Gephyrocapsa oceanica Kamptner
Gephyrocapsa parallela Hay and Beaudry
Gephyrocapsa spp.large (>5.5 pm)
Helicosphaera carteri (Wallich) +
Helicosphaera sellii .
(Bukry and Bramlette)
Pseudoemiliania lacunosa +
(Kamptner)
Syracosphaera sp. +
Small placolith (<2 pm) +
Reticulofenestra asanoi Sato and Takayama
Reticulofenestra spp. (<7 pym)
Reticulofenestra spp. (>7 pm) R
Sphenolithus spp.
Umbilicosphaera spp. +
CN zone (Okada and Bukry, 1980) CN12a

AR RN Z & RS TREIRWIZ b 72 & 13%
ZIZWZ en b, EfE7 um#% A % Reticulofenestra
pseudoumbilicus\Ii WVHIE» 5 DEHEM EE L 5N 5.

X ®

S - EHRAE - I EEZ(2019) GHI8ANE T D
ROV BT TEREL X 7= 5 Akt IF L=E ()
[ T 30 20 i D 30 P S0 L 22 R U2 1~ 18 30 £ B F
FRER S E — S - AEE - KRB —,
WEEAAR S £ v 2 —##, no.77, 51-66.

Okada, H. and Bukry, D. (1980) Supplementary modification
and introduction of code numbers to the low-latitude
coccolith biostratigraphic zonation (Bukry 1973, 1975).
Marine Micropaleontology, 5, 321—325.

Raffi, 1., Wade, B. S., Pilike, H., Beu, A. G., Cooper, R.,
Crundwell, M. P., Krijgsman, W., Moore, T., Raine, 1.,
Sardella, R. and Vernyhorova, Y. V. (2020) The Neogene
Period. In Geologic Time Scale 2020, 1141—-1215,
Elsevier.

FHPE IEE (2019) GHIS8 Mt & O'GK18-1 Mt 3512 T
TS - REE - PRSI TERIN S - HER
Y& E N 0IKEF b, I R () [k
JE 58 D U B~ O ATE 2 | T 30 4F- FE T2 R 2L
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