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Marine geological survey in the region northwest of Kyushu Island during Fiscal Year 2024

The Geological Survey of Japan (GSJ) has published the 1:200,000 Marine Geology Map Series for Japan since the
1970s. In this special issue, we report the results of seismic reflection profiling surveys, bathymetry surveys, magnetic
anomaly surveys, and marine sediment surveys conducted in the region northwest of Kyushu Island during Fiscal Year
2024 as the northernmost area of the Okinawa Trough Project.

Left: Photograph of the grab sampler on the vessel deck at sunset during the marine sediment survey.

Top right: View from the vessel stern with the air gun, streamer cable, and magnetometer being towed behind the vessel.
Clusters of white bubbles on the sea surface are produced by the air gun pulses.

Bottom right: Photograph of the Koshikishima Islands at sunset, as seen from the Gotonada Sea.

(Photograph and Caption by INOUE Takahiko)



R A AL AT 2SR
BULLETIN OF THE GEOLOGICAL SURVEY OF JAPAN
Vol. 77 No.3/4 2026

& AMNEBEGTAOEFMERE —2024 FEHAEMBHR—

BHES
JUMIE P15 0 PR TL AR —2024 45 B ATRIEAS H—
B T o N Rl N 1 T 5 LT LTS 71

Bish
GS24 2 UF GB24 fiitifg T O JuNAL Pa sk 35 0 2 i BH O BEE
o R R N [ 33 L 12 T PP 77

GS24 KU GB24 i lZ & 2 JUNAEVY 77 M oD g S 2t 5 Ll O B

R S P O SPT 35
FGHE GRS LD < KRB N OV D VB R (2 BE 5 2 T ikRGS
BT T et 2o | o1 P 9]

GS24 fiiil CORMMMEES TR b AT 0T 74 5 —FEIIHD < WIS - KRR OWIR TG
VTR T LR S - S B EE AT TE i eeee e eeee e e e 117

B F AL AR K O i AR I 36 2 UHE R BRI A D 2L
THAGNA BRI SOt - SRR - SR e ] - S RIS /MO - A0 M- SR - LI Bl oo 129

GB24 fijidig 2 #5107 5 CTD BN EED < SN /5 i O KBk S
%@B*ﬂﬁzﬁﬁg‘[\(ﬁ*ﬁ**ﬁﬁﬁﬁ% ﬁi@%*ﬁﬂﬂ@%* {$ ................................................................................. 145

GB24 it CHUF U 7= JUN 1975 0 DRI 5B S O HERCS DA KB T 7 (LA
P R b T R 7 T A o R D N 2 LT 153

JUNACVEER (GB24 fiifE) CTHRALE 7= ERHERT D AL AR
SARE] T S AERF T - T 5RATE - BTG - SAARTII] BREE 8+ FLAIIE <o veveeerermmeeeseseseee e 165

FEYLS LRSS S AL PE i Jo o) 2 BUAE P (P
Vi fo BT - A - FIF T - TG RATE -+ vereereesessesees et e s e et oottt ettt 181

JUNVETT IS & GB24 AliEC & 0 $REE S M7= a1 >y v o
TEIRTS - T H B - FI K SE R T TR EAIE -+ vvverrrerrrr s e e 189






B ST, 55 77 &, 55 3/4 5, p. 71-75, 2026

doi:10.9795/bullgsj.77.3-4 71

A B T AMEFTAROBFEMERE —2024 FEREMEBHER—

HE B -HRA BB -XF BF -ZE XE'

INOUE Takahiko, ITAKI Takuya, AMANO Atsuko and MISAWA Ayanori (2026) Special issue on marine
geology in the region northwest of Kyushu Island: result of marine geological mapping survey cruises in
Fiscal Year 2024. Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 71-75, 1 figure.

Keywords: geological mapping survey cruise, Marine Geological Map Series 1:200,000, northernmost
area of the Okinawa Trough, off Kyushu Island, Island arc, seismic profiling survey,
bathymetric survey, bottom sediment, marine environment, magnetic anomaly

PESEFARR A ZE AT (U, BERRAI 1, [E o R
MO B E LT, HARRBEIWEERIZ BV e X
DN HEIT > T D. WEEHUEIXNE, HERSE % 5k L
7S X, U ES T D HERE ) & IR U 72 % e HE X,
WS VEER ORE 4 Ik U - BB XA, 585, 2019
FEETICHAFHENUSRAROBAE - T E» 6™
M OFG PG B MR O A A58 T X8, 20234 EH 5
R b 7 7 AEHRER IS A S B U A o A A& B
BH U 72 OF Eig2, 2025). JuNAEVE 4 mpisdkid, H AW
LY ORI T b B Xt gt & A &, K200 m
PR OB SIAL A LT\ 5 GkIFIED, 1976). &
W TIE, 1970 - LA 12 PE R (1H VB SR AT <0 g
RBT AR & 0 FEAED S0, 20 O 1
VB & U Tl i i S HVEE X (RAHE 2, 1975)
R — HEHRE B X (KIGIE 2, 1975) B FAT &
nTwa. —JF, W ERETKIEERE, 205570 1Kk
WoOWEDOHEAKIOFED—BRE L THENHIAIZ2v AL
M, s E T A mdb AT, s, KA
BHEEAESOME L FEHL T KA, B Ak,
1976 5 A¥FIEAH, 1976). Hibod & 512, JuIHILPE 7
R TIE, FERITZ & D 20 550 1 HBEE X A3 51T X
NTH3E00D, 1970FKDGNSSHDHIRL > Z T 453
WMAXNBHORET — 4 Th 579, BHEOWEHE
RN U TR ISR b 5. % 72 GBI 4R
Jerins, BUERERIIAFNE L T3 & 5 IR
SN TH 5T, Wikl HER /3 A6 O
DHERPHHETH D EF LD, TITHERITLTWS
20355 D 1 DWEBEROREE, ¥ 27T L5 HAWT,
FEAERL, [F—ORIRXEIZ W EE X & &
FEHEREIX & F4T L, WEKIZEHTLI L& L.

REHEOMEH S 6 LEHEFHIZIE, £ 20 km
VAR WA hifee X, Mg A i se A 1 &
DIEBIFEHI AN ST 5 (EAERRS, 2022). —

KT, HET -2 nRENTHEZ enb, WEOLEE
BRI N TE ST, ZOMWMBERENIHS » T\
E, S 2. —H, AEEBSOREAO e, B
TER R 3EIC K 2 R BIR ) R R o A s
Wb b RN - B8 (CCUS) S (Bl 2 1XRIT R,
2023), HEAHOBE CIHEH EhTwa., Plokdic,
i - SR D EERENS TR MBI P D1 2 W BEGE %
T A2 C, FUNAEPE TR 5513 % R 2 B B R H
fISEETHE LS % 5.

2024 4R 513, RIEIE HES SR A O A EEE PO,
FEFN ST K O R IESEF il & T O SuNALvE s
12\ T, HIDBPER O MTEAG I AL & B RFE D
HERETHEMI I & 72512 D O J A fiiE 2 52
i U 7z, BURCMEAER AN AL % F O 72 SRR (GS24 i
W) 1220244F9 H26 A2 510 H 15 A, #HiERFLEER
% F O 72 SRE A (GB24 i) 12, 202410 H19H 25
11 H27 HIZ3EE L 7=, GS24 Wi CIIpiEBIIIO A% F
ML, RENEHEER, v akOCERa0NDE4H
WK, v F E — A H5ERIVESR (MBES) % Fw
R #HEL Y TR AT 2T 74 5 — (SBP) & H
W 7Y R R R S R A 1T o /2. GB24 g T
&, ACERMIE LT, FICKAHEEREE, vtv v sk
U =BG ET % - O 72 B, MBES % FH UV 7221
WA+ EE L, SMElle LT, 77 THResEH
W ERERBHERPRRR, FLr oYy —-KUayra7y
I —EHWZEAERE, KOs 7 1 a75—-%/
W2 RERGRVBHREL A 17 5 72, RS TIN5 D20244F
FEIZ N U 7 e B AT CHUS L 72 7 — 2120
TFEL® 5.

KRB TIEBER 10/ AGE X T 578, JEEkIEIE, #
FaY) =BT AL, RS RFEE IS B TR L &
37— A RCEDHOEREERT S O SEICHK T %
Zeeds. LT, A40MEDHMRERIZDOWTHE

| EEEHATR AT B RER A £ v 4 — B IFZEEM (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



36°N

34°N

32°N

R AT

2026 4 BBTITHE W3/M4T

128°E 130°E
L L
i E
) B {
! - n
:r. " ;h' &
g T
i
nkainada: Sea
PR it
3&' L]
ma ls>
T

Hirad

o

Himeshimazls;

lg‘himab‘ara Peninsula

X SUNAEPE Ak 36 1 2 TR OF_LiZ 2, 2025 % —EBekZ).

132°E
-36°N

[
|

S

34°N

32°N

132°E

S R [ Y TR B R e A

4 —FIFTITOPO30V2 2 HAER U 72, BRI 2022 4R 18 & T O W rE B XA i ¢ 520 U 7= i ilo
Wi A, S0 CHH & N - SIS TR O 2023 F 1 A S B i AWM E X P E X E A R T, g
1 E BRI GE S 72,

Fig. 1

Survey area map in the region of northwest Kyushu Island (modified from Inoue et al., 2025). Topographic

and bathymetry maps are made from JTOPO30v2 published by Marine Information Research Center, Japan
Hydrographic Association. Red lines indicate track lines carried out in geological mapping cruises by the
Geological Survey of Japan before 2022 FY around Japan. Boxes enclosed by purple line indicate the
Marine Geological Map planned area since 2023 FY. Geographical names follow the Geospatial Information
Authority of Japan.
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KOGE Hiroaki, SATO Taichi and FURUYAMA Seishiro (2026) Preliminary bathymetry determined
during cruises GS24 and GB24 offshore from northwestern Kyushu, Japan. Bulletin of the Geological
Survey of Japan, vol. 77 (3/4), p. 77-84, 5 figs. and 1 table.

Abstract: Seafloor mapping surveys were conducted offshore from northwestern Kyushu, Japan, using
a multibeam echo sounder (MBES) to support the compilation of marine geological maps. This report
contains the results of four cruises, including GS24 and GB24 conducted in 2024, and presents the data
acquisition and processing methods, the processed bathymetry, and preliminary interpretations of the

seafloor topography.

Keywords: Kyushu, bathymetry, submarine volcanoes
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2 (2026) IZFDR T 5.
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KNS EER T BIH 720 REN L 2DODTF 7 b= Z
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MR-y 5 L CHEELT 4 -ILFTHD, ZThE L
RUOHEON 76 LM G T Ta—F ks Eh T
5 (B2 EIEH, 1979 5 FPEIEA, 2004 5 BENIZ 22,
2008 ; Tonai et al., 2011 ; Oiwane et al., 2011 ; Ushimaru

and Yamaji, 2023, 2024) .

MBESEUHNC 5\ TR L 223 T & %
PEME, WNRE & BKER ORI & 5. kit
B XTI Z A E O IR R IR % MR % 71
S22 A0, W3 2RISR 4~ A L TREL T
3. ZOEXFTTRAZAT ZM% £75° LIRET S L, 2
7 AL DOBFEKERS00 mBLiK, 4~ 4 L DFEKEN
1,000 mELVR TIZBE MR T2 7 2 OEBEHE L K.
U 72 %% o C U iR XTI o0 ISR G 1 5\ C i A LS
L 7= SR A8 5 7291213 B 3042500 mEIED K
TERBEE 5. JUNBER R O ARSI R E L
B K %200 mDFHBIHRO 20, 2T ZMEIEL KD+
AT ZADQEEIMESNEN. ZTORD, HNIZHIEO
F AR 2 Z &L v, —0, Bhimaiahdis &
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BT 1375 27 2QEEIG S, HERAHE O
A MGt IR 5 Z L BTTRE T H - 72728, Z DBk
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2. EERUT — 208

AETIE, GS24 M UGB24HAMIE I W THA L 72
AR - AN L3R, S UNCMBEST — 2 OFfIE & USSR AL
HUZOWTHRNS, Zh 6 IHIFEE £ ToREE TR
72NELIXIZERTH 5 BIAXE TIED, 2025).

2.1 BIIfEEE
GS24 FAEERME TR L 7= ph E L 0 AR R A 1, 4
6455 m, IE12.10 mT» 5. ML & MKREET — £

BRI AT HER AR A 1 v 4 — VB EIRAFZEEBM (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
? ENE KRB NSRS WA TRBRIR B (School of Marine Resources and Environment, Tokyo University of Marine Science and Technology, Tokyo 108-8477, Japan)
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Fig. 1 The cleaned bathymetric map of GS24 and GB24. Grid spacing is 5 m. The map was produced using QGIS 3.34 (QGIS.org,

2025).
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Table 1 Summary of XCTD observations during the GS24 and GB24 cruises.

Cruise Name Sample Name Date Time (UTC) Latitude Longitude Depth [m] File Name

XCTDO1 2024/9/28  7:55:21 31°54.0333'N 129°42.7833'E 592 XCTD-001820240929.RAW

GS24 XCTDO02 2024/10/4  14:29:45 32°14.2333'N 129°38.8500'E 184 XCTD-001920241004.RAW
XCTDO03 2024/10/6  15:13:43 31°58.7667'N 129°14.1167'E 869 XCTD-002020241006.RAW
XCTD04 2024/10/24  7:01:51 34°11.7209'N 129°47.5500'E 109 CTD202410241601.RAW
XCTDO05 2024/10/27  5:45:29 32°00.2083'N 129°23.6368'E 716 CTD202410271445.RAW

GB24 XCTDO06 2024/11/3 2:38:52 31°55.4183'N 129°42.9152'E 650 CTD202411031138.RAW
XCTDO7 2024/11/10  6:49:21 33°13.2932'N 128°40.3843'E 140 CTD202411100649.RAW
XCTD08 2024/11/16  10:13:23 31°59.1701'N 128°57.8488'E 786 CTD202411161013.RAW
XCTDO09 2024/11/20  17:08:02 32°00.3197'N 129°36.7340'E 726 CTD202411201708.RAW
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Fig. 3

Enlarged view of the integrated cleaned bathymetric map of northwestern Kyushu. Dashed black lines indicate

submarine canyons considered to belong to the Danjo Canyons. Black boxes denote areas of characteristic bathymetric
features referred to in the main text. For improved visual clarity, Skyview Factor shading (Zaksek et al., 2011) is
overlaid. The shading was computed using the Relief Visualization Toolbox (Kokalj, 2025).
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Fig. 4 Detailed views of the cleaned bathymetric map corresponding to Fig. 3A and 3B. Arrows indicate

the sand waves and step-like features described in the text. For improved visual clarity, Skyview
Factor shading (Zaksek et al., 2011) is overlaid. The shading was computed using the Relief

Visualization Toolbox (Kokalj, 2025).
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Relief Visualization Toolbox (Kokalj, 2025).
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SATO Taichi and KOGE Hiroaki (2026) Preliminary results of a magnetic anomaly survey off Northwest
Kyushu during cruises GS24 and GB24. Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 85—
90, 2 figs. and 1 table.

Abstract: Geomagnetic surveys were conducted to construct marine geophysical maps of the area off
Northwest Kyushu. A total magnetic anomaly map was created based on observations of the total magnetic
field. The survey area is characterized by a complex distribution of magnetic anomalies ranging from
short to long wavelengths. Short-wavelength magnetic anomalies were identified in the offshore region
extending from east of the Goto Islands to southeast of the islands. These anomalies are likely to reflect
igneous rocks in the shallow subseafloor, as also observed on nearby islands. The magnetic anomaly
field is spatially distinct from the positive magnetic anomalies associated with the Taiwan—Sinzi belt;
consequently, the interpretation of magmatic activity in this area requires further integrated investigation.
Belts of positive and negative magnetic anomalies, as well as multiple discrete anomalies, extend across
Nagasaki Peninsula, the Nagasaki Spur, and the northern Danjo Basin, which are presumably composed
of metamorphic rocks. Several dipole-type magnetic anomalies were detected in the Amakusanada Sea.

doi:10.9795/bullgsj.77.3-4_85

Keywords: off Northwest Kyushu, Ryukyu arc, magnetic anomaly, bathymetry
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Track lines of magnetic anomaly observations during the GS24 and GB24 cruises. The blue and red lines indicate the GS24 and
GB24 survey lines, respectively. The green triangles indicate the position of the figure—eight turns (Table 1) in the index map
area. It should be noted that the first figure-eight turn (FE24-1) is not shown because it is located outside the map area. Seafloor
bathymetry is plotted by using J-EGG500 (Japan Oceanographic Data Center, 2015).
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Fig.2 Total magnetic anomaly map integrated by GS24 and GB24. The grid space was set to 0.5 nautical mile, and the contour

interval is 20 nT.
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Table 1 List of figure-eight turns during the GS24 and GB24 cruises.

Sitename  Cruise Date Time (UT) Position
Start End Latitude Longitude
FE24-1 GS24 2024/9/28 9:08 9:21 31°07.47'N 131°16.21'E
FE24-2 2024/10/11 6:06 6:21 32°01.14'N 129°19.52'E
FE24-3 GB24 2024/10/24 6:25 6:44 34°12.53'N 129°48.49'E
FE24-4 2024/11/16 3:10 3:30  32°05.81'N 129°04.35'E
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ARIMOTO Jun, ISHINO Saki and INOUE Takahiko (2026) Preliminary report on geological structures in
and around the Amakusanada Sea, SW Japan, based on seismic surveys. Bulletin of the Geological Survey
of Japan, vol. 77 (3/4), p. 91-115, 18 figs.

Abstract: We conducted a multi-channel seismic survey using a GI gun, continuing the work from
fiscal year 2023, as part of 1:200,000-scale seafloor geological mapping of the northernmost part of the
Okinawa Trough, west of Kyushu in SW Japan. In this paper, we present a preliminary interpretation of
the geological structures observed in 2D cross-sections through the area, including the northernmost part
of the Okinawa Trough. We identified acoustic basement and overlying sedimentary units throughout
the survey area. Acoustic basement, which corresponds to Miocene or Paleogene sedimentary rocks, or
older basement rocks, occurs at shallow depths in coastal regions and around submarine topographic
highs. Beneath the peripheral seafloor slope of the Okinawa Trough, acoustic basement is accompanied
by steepened slopes toward the trough. The sedimentary units interpreted from our seismic data generally
correspond to Pliocene—Pleistocene basin-fill strata. Stacked clinoform deposits are widespread in the
shelf region. The shelf region in the East China Sea contains erosional landforms on the seafloor and
buried channel structures. Sedimentary units beneath the area extending from the slope to the basin floor
are characterized by well-defined continuous reflectors and increase in thickness below the lower slope,
suggesting continuous subsidence toward the trough region. The Nagasaki Spur and its extension, which
separate the Gotonada and Amakusanada sedimentary basins, comprise acoustic basement highs as well
as uplifted and highly deformed sedimentary strata. Folds occur in the Amakusanada sedimentary basin
and the peripheral region of the Nagasaki Spur. High-angle normal faults are common in the survey area,
and most of these originated as strike-slip faults in transtensional stress regime. Many of the faults and
folds are likely to have formed during the Pliocene—Pleistocene.

Keywords: northwestern Kyushu, East China Sea, Okinawa Trough, Amakusanada Sea, multi-channel
seismic survey, GS24 cruise, GB24 cruise
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Fig. 1 Survey area map. Contour lines are plotted basically at 100-meter intervals and especially at 20-meter intervals in areas
shallower than 200 meters in water depth. Red lines indicate active faults (AIST, 2025). Land map is the hillshade map
provided by the Geospatial Information Authority of Japan (2025). Bathymetric data is based on GEBCO 2024 grid
(GEBCO Compilation Group, 2024). Names of submarine topographic features follow Katsura (1992). Abbreviations
-+ NSP: Nishi-Sonogi Peninsula, NKI: Nakadorishima Island, FKI: Fukuejima Island, NGP: Nagasaki Peninsula, TCB:
Tachibana Bay, SMP: Shimabara Peninsula, SMI: Shimoshima Island, 1: Kasayama Bank, 2: Naka-Kasayama Bank,
3: Daiichi-Danjo Bank, 4: Daini-Danjo Bank, 5: Daisan-Danjo Bank, 6: Daiyon-Danjo Bank, 7: Daigo-Danjo Bank,
8 : Kita-Sanpo Sone, 9: Sanpo Sone, 10: Oki-Kasayama Bank, 11: Aji Sone, 12: Hiraji Sone, 13: Hiraji Canyon, 14:
Amakusa Canyon, 15: Amakusa Knoll.
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Fig. 2 (a) Seismic tracklines of the FY2024 survey (GS24 and GB24 cruises with brown and purple bold lines, respectively), together with
those of the past cruises in the area (Okamura, 2017, 2022; Arimoto et al., 2025a). (b), (c), (d) are detailed index maps of profiles
(red bold lines) shown in Figs. 3—18. (b) Around Danjo Islands (for Figs. 3-5). (c) Gotonada and northern Amakusanada Seas (for
Figs. 6-12). (d) northern and southern Amakusanada Seas (for Figs. 13-18). Location of the Koshiki Fault Zone (KFZ: Earthquake
Research Committee, Headquarters for Earthquake Research Promotion, 2013) is indicated.
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Fig.2 Continued.
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Fig. 3 A NE-SW section across NE off Danjo Islands (Line 028-gh24). Upper and lower panels are uninterpreted and interpreted
sections, respectively. Vertical axis represents Two-way Travel Time (TWTT) in seconds. Yellow lines represent the upper
boundary of the acoustic basement unit. (Same for the following Figs. 4-18 as above).
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Fig. 7 A NE-SW section across southern offshore of Gotonada Sea shelf (Line 034b-gb24).

T, RATEEAICERTS 20 2 7 — 4 (HS
KI5, vV FIRd 20 RW AT 2 NTBIK
SRS 6 b, REHOEFEEOHEEBIZH o h
520 7% —241%, AT EEAECERT 5. 72,
HBHETIE, FBXOWE ISR 6zr ) ) T+ —4
TN R vy v FIRGTERELRD LN 5.

RIS B S5 AL T D BB 2 AL VG- 37 m S A T3 5 D ifi
(EE2[Xd) 2 13RNRS. R, FEIER0.78 L
FOHEREIZ, 25 ORIEE FHEE & 2 5o & E e

AT 5. Wi, WET 0K RIRO Kt % 2
MEETVEEDONL VD, WREISEL TS LD
AWrE b TIREn s s, A, HE A
AT HEFERE S (2013) 12 & » BIGHEIATHI T
W 5 R R O JE R IX RO Atk A MY > T B i
A E (5513 X “KFZ”) %75 U 72 RS AL 3T b g
X, WiEE?17 kmlET 2 68T hEEROWEE S h
T3 (EFAEMRHEABIERERZR S, 2013).

— 102 —



KA WERGE (AITiE»)

TWTT 1010b (Fig. 9)
1

NE

0 (sec) SW

Sanpo Sone

1.0

1.5

0 (sec)

outh of Gotonada Sea shelf

(Amakusanada Sea)

047 (Fig. 10)"

038x5-gb24
2km_ VE.x20

0 (sec)

Basement high

—_ Unconformity

4 Acoustic
disturbance

Clinoform deposits

Steeply dipping

reflectors Unconformity

038x5-gb24 ||
Top of acoustic basement | w2KM_ V.E.x20

S8 LR AL SR P T GRIR 038x5-gb24) .
Fig. 8 A NE-SW section across southern offshore of Gotonada Sea (Line 038x5-gb24).
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Fig. 10 A NE-SW section across the central part of Amakusanada Sea shelf (part of Line 047-gs24).
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Fig. 11 A NW-SE section across Amakusanada Sea shelf, offshore of Nagasaki Peninsula (Line 1017bx5-gb24).
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A NW-SE section across Nagasaki Spur and Amakusanada Sea shelf (Line 1014bx5-gb24).
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Fig. 13 A NW-SE section across the shelf offshore of Koshikishima Islands (Line 1013bx5-gs24).
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Fig. 14 A NE-SW section across south of Amakusanada Sea (part of Line 048-gs24).
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Fig. 15 A NE-SW section across SW of Amakusanada Sea (part of Line 043-gs24).
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Fig. 18 A NW-SE section across the basin floor at the northern rim of Danjo basin (part of Line 1007x5-gb24).
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MISAWA Ayanori, FURUYAMA Seishiro, KOGE Hiroaki and ARIMOTO Jun (2026) Shallow subbottom
structure around the Gotonada and Amakusanada seas based on a high-resolution subbottom profiler
survey during cruise GS24. Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 117-128, 9 figs.

Abstract: A high-resolution subbottom profiler (SBP) survey was conducted in the Gotonada and
Amakusanada seas during cruise GS24 from September to October 2024, using the R/V Shinyo Maru
(Tokyo University of Marine Science and Technology) to obtain geological information on the shallow
subbottom structure in this region. This paper summarizes the shallow subbottom structure as revealed
by the SBP surveys. An unconformity surface was identified near land in the continental shelf area. This
unconformity surface is uneven, indicating the effects of erosion on the underlying sedimentary sequence.
We clarified the geological structure of the sedimentary sequence along the slopes and floor of the Goto
Canyon. Furthermore, a high-angle fault reaches the seafloor at the southeastern foot of the Nagasaki Spur
and its extension, suggesting that the fault is active.

Keywords: Gotonada Sea, Amakusanada Sea, northern end of the Okinawa Trough, subbottom profiler

doi:10.9795/bullgsj.77.3-4_117

(SBP), submarine shallow structure
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Fig. 1 Bathymetric map offshore the west coast of Kyushu Island. The spacing between contours in the figure is 100 m. This bathymetric
data uses Japan250m.grd data (Kisimoto, 2000). The abbreviations of the island names used in the map are as follows: UKI: Ukujima
Island, HRI: Hiradoshima Island, OJI: Ojikashima Island, NZI: Nozakishima Island, OMB: Omura Bay, NSP: Nishi-Sonoki Peninsula,
MTI: Matsushima Island, ARS: Ariake Sea, NKI: Nakadorishima Island, WKI: Wakamatsujima Island, NRI: Narushima Island, HSI:
Hisakajima Island, KBI: Kabashima Island, FKI: Fukuejima Island, NGP: Nagasaki Peninsula, TCB: Tachibana Bay, SMP: Shimabara
Peninsula, KMI: Kamishima Island, SMI: Shimoshima Island, GSI: Goshourajima Island, SSI: Shishijima Island, NGI: Nagashima
Island, YTS: Yatsushiro Sea, KKS: Kami-Koshikishima Island, NKS: Naka-Koshikishima Island, SKS: Shimo-Koshikishima Island.
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Bathymetric maps around Gotonada Sea and Amakusanada Sea area, and GS24 cruise survey lines. The contour interval in the
bathymetric map is 20 m, and the thick contour line indicates 100 m. Black lines indicate the SBP survey track. Red lines indicate
SBP profiles using this study. This bathymetric data uses Japan250m.grd data (Kisimoto, 2000). The abbreviations of the island
and bathymetric names used in the map are as follows: GNS: Gotonada Sea, ANS: Amakusanada Sea, OMB: Omura Bay, NSP:
Nishi-Sonoki Peninsula, MTI: Matsushima Island, NKI: Nakadorishima Island, WKI: Wakamatsujima Island, NRI: Narushima
Island, HSI: Hisakajima Island, KBI: Kabashima Island, FKI: Fukuejima Island, NGP: Nagasaki Peninsula, TCB: Tachibana Bay,
SMP: Shimabara Peninsula, SMI: Shimoshima Island, NGI: Nagashima Island, KKS: Kami-Koshikishima Island, NKS: Naka-
Koshikishima Island, SKS: Shimo-Koshikishima Island, NGS: Nagasaki Spur, KSB: Kasayama Knoll, KSS: Kita-Sanpo Sone,
AJS: Aji Sone, GTC: Goto Canyon, NKB: Naka-Kasayama Bank, SPS: Sanpo Sone, HRC: Hiraji Canyon, HRS: Hiraji Sone, IDB:
Daiichi-Danjo Bank, OKB: Oki-Kasayama Bank, OHS: Oki-Hiraji Sone, AMC: Amakusa Canyon, AMK: Amakusa Knoll, DNC:
Danjo Canyon, DNB: Danjo Basin.
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Fig. 3 Typical cases of each acoustic facies. a: facies 1, b: facies 2, c: facies 4, d: facies 7-1, e: facies 7-2, and f: facies 8.

The acoustic facies classification is modified from Ikehara et al. (1990).
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Fig. 5
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Line 49
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(a) LIS BEM 2 38 % WIHR 32 DSBPWTHEIX. (b)

2RI, WX EEOREANS, il s DR R E R,
NE-SW trending SBP profiles through the continental shelf of the Gotonada Sea and Amakusanada Sea. (a)
SBP profile of Line 32 through the continental shelf of the Gotonada Sea. (b) SBP profile of Line 41 through the
continental shelf of the Gotonada Sea. (c) SBP profile of Line 49 through the continental shelf of the Amakusanada
Sea. The location of the SBP profiles is shown in Fig. 2. The arrows at the top of the profile indicate the intersections

with other survey lines.
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Fig. 6 SBP profiles through the continental shelf around the Amakusanada Sea. (a) NE-SW trending SBP profile of Line 57.
(b) NW-SE trending SBP profile of Line 1016. (c) NW-SE trending SBP profile of Line 1015. The location of the SBP
profiles is shown in Fig. 2. The arrows at the top of the profile indicate the intersections with other survey lines.
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Fig. 7 SBP profiles through the northern margin of the Danjo Basin. (a) NE-SW trending SBP profile of Line 45. (b) NW-SE trending
SBP profile of Line 1009. The location of the SBP profiles is shown in Fig. 2. The arrows at the top of the profile indicate the

intersections with other survey lines.
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Fig. 8 NE-SW trending SBP profiles through the Goto Canyon. (a) SBP profile of Line 32. (b) SBP profile of Line 34. (c) SBP
profile of Line 36. (d) SBP profile of Line 37. The location of the SBP profiles is shown in Fig. 2.
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Fig. 9 NW-SE trending SBP profiles through the Nagasaki Spur and its extension. (a) SBP profile of Line 1012x5. (b) SBP
profile of Line 1010x5. (¢c) SBP profile of Line 1008x5. The location of the SBP profiles is shown in Fig. 2. The
arrows at the top of the profile indicate the intersections with other survey lines.
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B¥Rk - Report

R T BARBROCBLEZAEICH T 3 BREFEVERNAEZOBE

BE OBAR T MRIR OBET-ARA dRtET- BB AU - 86k =ER -
EHE MF Mk TR BT M- REOKE°. ey B

SEIKE Koji, IZUKA Mutsumi, ITAKI Takuya, MIMURA Kazuhide, SUZUKI Yoshiaki, YOSHIOKA
Jumpei, KOBAYASHI Genki, ARIMOTO Jun, KUWANO Daisuke and YAMASAKI Makoto (2026)
Primary report on marine sediment sampling in the northeastern East China Sea and north Danjo Basin.
Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 129—144, 9 figs. and 2 tables.

Abstract: As part of the Marine Geological Map Project undertaken by the Geological Survey of Japan,
a geological survey (cruise GB24) was conducted in the northeastern East China Sea and northern
Danjo Basin. Although much of the survey area has water depths of <200 m, deeper areas also exist,
such as Goto Canyon (400-600 m) in the southwestern part of the Goto Islands and the Danjo Basin
(maximum water depth: ~800 m) in the southern part of the Goto Islands. Samples of seafloor sediment
were collected at 141 sites using a Kinoshita grab (K-grab) sediment sampler (139 sites), a gravity-corer
(1 site), and a rock corer (1 site). Here we report the characteristics of the marine seafloor sediments,
focusing on the samples collected using the K-grab sampler. Fine- to medium-grained sediments with a
low mud content occur around the Goto Islands and in the western part of the Amakusa Islands. Muddy
sediments are dominant in the Danjo Basin, although fine-grained sand to gravel-sized sediments with
low mud contents occur at topographically higher sites. The seafloor sediments contain bioclasts such
as molluscan shells and coral remains, including fossilized shells. This report also contains preliminary
information on the polychaete assemblages, calcareous nannoplankton, and major planktic and benthic
foraminifera in the seafloor sediments.

Keywords: East China Sea, sedimentology, seafloor sediment, grain size, mud content, calcareous

doi:10.9795/bullgsj.77.3-4_129

nannoplankton, planktonic foraminifera, benthic foraminifera
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Fig. 1 Sampling locations during the GB24 cruise. Bathymetric data are from Kisimoto (2000). White and yellow symbols denote
stations where K-grab sampling and rock or gravity coring were conducted, respectively. The map was generated using QGIS.
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Collected megabenthos
(live specimen)

(no living materials)

Coarse materials remained on the sieve

%)

Sediment Mud content

volume (L) grain size

Sample

k-

MG

Sampling

Table 1 Continued.
device

CHES

Sampling date

Loneitude Water depth
& (m) (YYYYMMDD)

Latitude

Sample name

Site
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"Abbreviations. NA: Not Applicable; M: Mud; VFS: Very fine grained sand; FS: Fine grained sand; MS: Medium grained sand; CS: Coarse grained sand; G: Gravel; O: Outcrop; T: Tube (burrow); Mol: Mollusk; Ech: Echinoid; W: Wood; R:

Rock; Pmt: Plant material; Bra: Brachiopod; C: Coral; Pla: Plastic debris; Bar: Barnacle; Spo: Sponge; Ann: Annelid; Crs: Crustacea; Bst: Brittle star; Calli: Callichirid shrimp"
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2% GBUAMUHZ K 2K-2 7 TR OLRIEE DO TTHL & MEHF, KOG EAREIRIL.
Table 2 Information on the grab sampler and seafloor photographs for the GB24 cruise.

. . . Orientation at bottom Orientation 2 m above Seafloor
Site X-tilt (degree) - Y-tilt (degree) (degree) sea bottom (degree) photo/movie
2001 -0.4 0.9 3373 355.9 +
2002 0.9 0.3 72.6 78.2 -
2003 0.0 -1.0 178.4 173.5 +
2004 -0.8 0.6 307.2 338.6 +
2005 0.6 -0.8 140.7 152.0 +
2006 NA NA NA NA +
2007 NA NA NA NA +
2008 0.6 0.7 39.2 50.6 +
2009 0.9 0.3 71.9 80.9 +
2010 0.7 -0.6 132.2 155.1 +
2011 -0.4 -0.9 202.7 237.5 +
2012 -1.0 0.0 270.3 291.4 +
2013 -0.4 -0.9 205.6 234.9 +
2014 0.6 0.7 41.1 65.7 +
2015 0.9 0.5 60.2 92.1 +
2016 -1.0 0.2 278.7 284.2 +
2017 -1.0 0.3 284.9 287.2 +
2018 -0.4 0.9 337.9 339.5 +
2018-2 0.0 1.0 1.1 359.0 -
2019 -0.3 0.9 338.9 339.3 +
2020 1.0 -0.1 97.8 132.4 +
2021 0.3 0.9 18.2 58.9 +
2022 NA NA NA NA +
2023 NA NA NA NA +
2024 0.1 1.0 53 25.5 -
2025 -0.8 0.6 307.9 301.9 +
2027 -0.8 0.5 301.2 3394 +
2028 -0.4 -0.9 206.9 226.6 +
2029 0.1 0.9 7.4 4.7 +
2031 1.0 -0.1 93.1 114.8 +
2032 -0.7 -0.7 225.1 240.2 +
2033 -0.3 -0.9 200.1 208.5 +
2034 -0.4 0.9 3384 353.0 +
2035 0.1 1.0 53 8.8 -
2035-2 -0.5 -0.9 207.3 231.6 -
2036 0.1 -0.9 174.8 188.1 +
2037 -0.9 0.3 289.7 314.3 +
2038 0.8 -0.6 126.9 132.7 +
2039 NA NA NA NA +
2040 0.8 0.4 64.9 81.2 +
2041 0.0 -1.0 180.9 201.7 -
2043 -0.9 0.2 282.3 290.6 +
2044 -1.0 0.0 267.8 261.3 +
2045 0.9 -0.4 112.1 128.1 +
2046 0.4 -0.9 156.9 189.2 +
2047 0.2 -1.0 167.0 196.7 +
2048 -0.5 -0.8 212.2 234.8 +
2049 0.9 0.1 84.0 99.3 +
2052 NA NA NA NA +
2053 1.0 0.1 86.2 123.9 +
2054 0.3 -0.9 161.4 156.0 +
2055 -0.8 -0.6 233.4 229.7 +
2056 0.2 0.9 11.4 38.3 +
2057 0.9 0.2 78.6 87.1 +
2058 -1.0 -0.1 261.9 278.1 +
2061 0.2 0.9 11.0 22.4 +
2062 -0.4 -0.9 204.3 183.3 +
2063 0.0 0.9 358.6 15.1 +
2064 0.1 1.0 6.9 443 +
2066 -0.9 0.3 285.4 266.4 +
2067 -0.2 0.9 347.3 359.2 +
2068 0.3 0.9 19.1 22.1 +
2069 -0.2 -1.0 190.6 199.2 +
2070 NA NA NA NA +

"Abbreviations. NA: Not Applicable; +: Presence; -: Absence"
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2R Wi,
Table 2 Continued.

. . . Orientation at bottom  Orientation 2 m above Seafloor
Site X-tilt (degree)  Y-tilt (degree) (degree) sea bottom (degree) photo/movie
2071 -0.8 0.5 302.7 286.2 +
2072 -0.2 0.5 3353 353.8 +
2073 -0.1 -1.0 185.1 190.6 +
2074 -0.3 0.9 344.2 357.9 +
2075 0.8 0.5 56.6 59.5 +
2076 0.5 0.8 33.7 39.4 +
2079 -0.6 -0.7 219.8 207.1 +
2080 0.4 -0.9 156.4 161.4 +
2081 0.2 -0.9 167.2 165.9 +
g082 -0.8 0.5 298.7 302.0 +
2083 1.0 0.1 81.0 89.6 +
g084 0.6 0.8 38.1 23.0 +
2085 0.2 -0.9 165.7 190.3 +
2086 -1.0 0.2 282.2 299.5 +
2087 -0.9 0.3 288.3 314.6 +
2088 NA NA NA NA +
2089 -0.9 0.0 268.1 302.9 +
2090 -0.4 -0.9 204.9 236.1 +
2091 -0.8 0.6 306.3 289.7 +
2092 -1.0 -0.2 258.6 262.2 +
2093 -0.6 0.8 324.2 3294 +
2094 0.5 -0.9 150.2 128.6 +
2097 0.3 -0.9 158.0 158.7 +
2103 0.9 -0.3 106.2 140.2 +
gl04 -1.0 0.1 275.7 2933 +
g105 0.8 0.5 61.5 82.5 +
g106 0.5 0.9 27.7 27.7 +
g133 -0.3 0.9 343.1 352.6 -
gl46 0.4 0.9 26.5 41.7 +
g147 0.2 0.9 11.8 31.1 +
g160 -0.9 0.4 296.1 308.3 +
gl6l 0.0 0.9 359.4 38.6 +
g163 -0.9 0.5 298.8 302.9 -
gl64 0.6 -0.8 143.7 136.5 -
gl73 0.9 -0.4 113.4 108.6 +
gl74 -0.4 -0.9 203.9 206.5 +
gl75 0.5 0.9 28.7 50.3 +
gl76 -0.7 -0.6 227.2 213.7 +
2177 0.8 0.5 59.6 48.1 +
gl78 -0.9 0.2 282.7 294.5 -
2181 -0.2 0.9 347.6 357.7 +
g182 -1.0 -0.1 262.6 273.8 +
2183 -0.9 -0.3 254.2 2443 +
2184 0.7 0.7 445 55.1 +
2185 0.7 0.6 45.4 68.0 +
2186 -0.9 -0.2 259.8 261.8 +
2187 0.7 0.6 47.2 83.1 +
2188 -0.7 -0.6 227.7 231.9 +
2189 0.7 0.7 44.8 62.9 -
2193 0.5 0.8 29.0 49.7 +
2194 0.5 -0.9 151.7 176.0 +
2195 0.4 -0.9 152.3 176.0 +
g196 -0.1 -1.0 183.0 183.5 +
197 1.0 -0.2 100.0 131.3 +
g198 1.0 0.0 90.4 91.0 +
2198-2 -0.4 -0.9 206.3 225.4 +
2199 0.2 1.0 8.9 3.2 +
2199-2 -0.5 0.8 328.4 3294 +
2209 -0.3 -0.9 196.7 202.8 +
2210 -0.5 -0.9 207.2 232.7 +
g211 0.3 0.9 17.2 28.1 +
2220 1.0 -0.1 92.6 105.0 +
2221 -0.3 0.9 339.4 356.3 +
2231 -0.1 1.0 352.6 353.6 -
2232 -0.7 -0.7 228.0 251.3 -
GCO01 -0.7 0.7 313.9 323.5 +

"Abbreviations. NA: Not Applicable; +: Presence; -: Absence"
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ok MiE.
Table 2 Continued.
. . . Orientation at bottom  Orientation 2 m above Seafloor

Site X-tilt (degree)  Y-tilt (degree) (degree) sea bottom (degree) photo/movie
GC02 0.6 -0.5 129.0 82.4 +
GCo08 0.7 0.6 50.2 48.2 +
GCl4 0.0 1.0 0.4 293 -
GC15 -0.8 -0.6 233.5 232.7 +
GC16 0.1 -1.0 175.5 181.9 +
p2lr 0.7 0.7 43.6 302.5 +
p38r NA NA NA NA -
ps6 NA NA NA NA +
p57 NA NA NA NA +

"Abbreviations. NA: Not Applicable; +: Presence; -: Absence"

@® Mud

@ Very fine grained sand
Fine grained sand
Medium grained sand

33.0°N Coarse grained sand

Very coarse grained sand

Gravel

Outcrop

32.0°N

B2 PRI B D IREORE . MR T ORI RO K A 2 7MY FIZED <.

Fig. 2 Grain size distribution in the survey area based on the on-board grain-size observation and underwater images.

i

33.0°N

32.0°N

128.0°E

B3 ARSI B A IRE O ETER M. AR 7 a7 OaRERICES <.

Fig. 3 Mud content distribution in the survey area based on the sub-core analysis.
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upP

CcT 2cm

HAX FHAY 737 OEHEERE EXRCTHR. () E xR
M (2019) 12k 354 7 a7, () WAD R WHDR:
W RSN BHN (glde) 2k T34 77,

Fig. 4 Representative photos and X-ray CT images from a
muddy site (g019) and well sorted fine-grained sand site
(g146).

umPl O RHEEALRIZISE2IETH 5. mOFE
HYSFHE % /8413 Globigerina bulloides (d’Orbigny),
Neogloboquadrina dutertrei (d’Orbigny), Globigerinita
glutinata (Egger), Globigerinoides ruber albus (Morard et al.)
KU Globoconella inflata (d’Orbigny)D 5T Td 5 (7
bf). FAINEDOFIZMA, Pulleniatina obliquiloculata
(Parker and Jones), Turborotalita quinqueloba (Natland), %
U Trilobatus sacculifer (Brady)%¥ 5 %LL L DOBHE CREMH L
7o, ARERA R &R B 2L U TG. bulloides, N.
dutertrei, G. glutinata, G. ruber albus . UG. inflata® 5 Ffi
BEF O, FEVEE LR LT 2 2 TOMR O
THEEMIRD 73 %% 59 5.

PV FLERBFE T ICE L 72500 5 5, 6alkHE
DWT, 63 umbl EOTEEEER LI DY 4 506 %
SR L7 FRZROHEIZDONT20 pmBNADH A X
R S R DRI IX 7 & JEHEL L7z 2 b 27T 4 B AR
L7 (BB8IXl, HoK). srLzeilkte &, EARMNIZHK
KIE & B/NMED RMBUE A Z N Z1100-120 um & 80-100
umTd O, RS 4 X av UKD 5 4 2 Offfk
NEWHIGE H® 5. Hiig038 &£ g055 K Ug074D & X
b T AATRDRINC R R R A 5] < a2 R L (BE8IX),
HORID 4 4 X OV FLHR & O EIE 23 7 LS O
I LT (BB 9XD).

Rl FLEGR O IRTEIRREIL, 650k & & HARMIZH
FEH» 6 REFT, 7V 7AHBOEHRENEL, 7V
IBL TV ICDED LEIGE, 02-58 %TH -7 (59

BITE H3/4

HsX KT HE, (L) sl s (g019Mir). &
Eb b TFOBEEIINS om () MKW THER S h, W
DY » T~ — 2 BPERTE 54 (gl46ithrT).
(F) S an@H LTS HS (p21clitf). w32
BEDEEYMHZRoN%. PEAERTTER
TR 2 —LERPEEE I T a5 7
7o¥h, A —N—EFERLTOEN,

Fig. 5 Upper: seafloor images of a mud-dominated site (g019).
The diameter of the brittle star is about 5 cm. Middle:
seafloor image of a fine-grained sand site (g146). Note
the well-developed ripple marks. Bottom: Seafloor image
showing exposure bedrock was seen (p21r). Note the
abundant sessile organisms such as stalked crinoids. Scale
bars are not shown in the upper and lower photographs
because scale information was unavailable.

). Hifigos4 K U055 T, MK~ & HoRim 4 20
FENA LIRS Kb, EYE TRR &5 N
BRI F/2, Hifig0ss TIX, a2 s
#ritt (Gradstein et al., 2020) & X h 2 A fLRIGE D
Globorotalia tosaensis Takayanagi and Saito*sd 8 5 717z,
i, KU THETL 22 TOMMRTT ¥ 7 DOMHKIE
D b7

8125 umBL E O VEEEVEA FLHEE O RREHRE R I,
EHE DR RNAET G. bulloides& N. dutertrei?’ ZpE LT,

%

— 140 —



GB24 Mt ¥ 1) % RGRVEIAMR (HRIED)

36°N

[Ty I

W Emiliania huxleyi
W Florisphaera profunda
B Gephyrocapsa oceanica
B Other Gephyrocapsa specimens
" Reticulofenestra spp.
Other Taxa

32°N

30°N

Ocean Data View

FoX ARWHKIZI T B HIKEF 75V b VIR
MOMER. 7 OS5 FERITIEFE I Calcidiscus)g,
Helicosphaeral®, Oolithotusl®, Syracosphaeralg,
KO Umbilicosphaeral@& &N 5.

Fig. 6 Result of calcareous nannoplankton assemblage
analysis in this area. Other taxa mainly includes
the genera Calcidiscus, Helicosphaera, Oolithotus,

126° E 128°E 130°E 132° E Syracosphaera, and Umbilicosphaera.

quinqueloba B FETE3 5. Z IS IINPE HEIERIZ 5T
PR 2 TEMRTH O, BITR LA TH 5 Xu
and Oda, 1999 ; Domitsu and Oda, 2005) .

%63 umPh LD EEEEA LR DO Y 4 X546 & RIER
RED R 2 IR IR X R 28 s, Hipkig055 M 1038
T, RS A ZOHELRBRD D B EHEHE OO
MR HARTEW (B . A FLERHEE O MR O
EONZ K S THIEMIZRE Y A 20N Rs 3RS &
B0, HhTE M5 ZRMFIRED R R NT /B
ECOL® BHEIEH 5.8 %& fhDMbri & e RTE. F 72,
Hhrig054 TlX, {LATEG. tosaensisb FET 5. ThbaH
3 &, KEGESOWEHL THR®%ZICEE 2 fkd
BNT ORI ITbh 7z R h 5.

4.6 EEFILRBLEOBERR

125 umPl EOEAEAFLRBFFEICONT, Bl
FILH (458) L EC10MS TRET 217 > 2 (57X
a). M D5 5, g001 (AKH-05 m), g018-2 (715
m), £035-2 (633 m) i3 T A ALFB R O i 2B K OV
WEIZAET 5 B 1K), Hirig038 (580 m), g054 (454
m), g055 (304 m) & Ko Bt Rt - N6, Hhk
2073 (185 m), g074 (119 m) (FBEMisM%—Rhm BB, 2L
THEE 075 (96 m) K UV'g094 (77 m) IXFEMEF O PEd) iz
WS 2 (1K), WK U8 0 3 1k O B 1
WEHERICTd 577, BEMIRhm K OB 1o 7R
12, g094 D AHKIRD, (F 2 3HPR Y EHERI A 0 A B
(EB2IX, H14%).

O — 2RV HUTYE S 2 JER GURHRER 24
FL Tk e AT HIC, 2025) 3 IEFEICH R
<, HENOFIIIE, & KEIR O g094 TH
2%, ZOMOHETELZ1 %AW TH 7. LLFT
3, EREEBOX & LR L L Cidih g
3. WK O O 3 (2001, g018-2, g035-2)
T, ARORIMIRENRL, 7 2AEOIKEB % S
Ot A L ZoHIL EE© 5. By - TET 57
%, Rutherfordoides)@, ChilostomellaJ§, Bulimina striata
d’Orbigny in Guérin-Méneville X U°B. aculeata d’Orbigny %
% &9 % Buliminalg, Bolivina cf. robusta (Brady) % ¥ &9
% Bolivinalg, Oridorsalis umbonatus (Reuss), Hoeglundina
elegans (d’Orbigny), Hyalinea balthica (Schréter)Zs £ T
H 5. BEMFHE A S FEM EI2h 3 ToMAiIcE, R
RAFIREOENEE A E EN 5. RICHIE 054, g055
TiE, GMCIZ R S N7z D I ICBE b L 7 @8
k2, b fic bR TE S H SN 5. RIAHLERT
I&, B. marginata d’Orbigny, B. cf. robusta\ZfllZ, F
\Z Cibicides @, Cibicidoidesl@&, Heterolepal@7» 6755
Cibicididae Bt=, Siphouvigerina proboscidea (Schwager)
BENHIL> TEMNTS. BEE®RE S OMEIINI
WGt & A Ay, Bl R g054 TIRRY 3 B E
U, Pseudoclavulina?@, Sigmoilopsisf&% < % 5 5.
F 2 Cassidulinal®, Paracassidulinal®, Globocassidulina
J& 7% & 7 % CassidulinidaeFHE FHA R IZ R - THLKRE %
SHREND. Ef#HD L TldDiscorbinellal@ 23 ¥ L,
& B X Textularial®, Spiroplectinella®, Gaudryinalg
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Fig. 7 The distributions of five major planktic foraminifera in the study area. (a) Sampling locations for
planktic foraminiferal analysis. (b)—(f) Relative abundance (%) of major planktic foraminifera.
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Fig. 8 Histograms with 20 um-bin showing results for planktic foraminiferal size analysis regarding both maximum and minimum

diameters. Horizontal and vertical axes indicate 20 pm-binned size class (um) and its frequency (%), respectively.
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Histograms with sand grain-size division-based class showing results for planktic foraminiferal size analysis regarding both
maximum and minimum diameters. The horizontal axis indicates sand grain-size classes (vf, very fine-grained sand; f, fine-grained
sand; m, medium-grained sand; c, coarse-grained sand; vc, very coarse-grained sand), and the vertical axis indicates the frequency
(%) of each class relative to the total number of measured specimens at each sampling site. The figures in brackets in the diagram
represent the frequency (%) of preservation status Ranks B and C in the analyzed specimens.
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MIMURA Kazuhide, SEIKE Koji, ITAKI Takuya, [IZUKA Mutsumi, SUZUKI Yoshiaki and SUZUKI
Atsushi (2026) Water mass structure off the western coast of Kyushu based on CTD observations during
cruise GB24. Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 145-152, 7 figs.

Abstract: During cruise GB24 conducted from October to November 2024, physical properties of
seawater were observed at 108 sites off the western coast of Kyushu by CTD profiler. The three-
dimensional distributions of temperature, salinity, and dissolved oxygen indicate that surface seawater in
the survey area was mainly affected by the Tsushima Warm Current, which originates from the Kuroshio
Current. In deeper layers, the contributions of Subtropical Mode Water and North Pacific Intermediate
Water were detected. At some sites located close to the Yatsushiro Sea and the Ariake Sea, we observed
surface waters with high temperatures and low salinity, as well as bottom waters with high temperatures

and low dissolved oxygen concentrations.

Keywords: CTD observation, water mass structure, western off Kyushu
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HY SRR S B O —BR & U CRBHERIX 2 1 L T
5. 2O O TIZERIEFFIZCTD (Conductivity
Temperature Depth) 7’0 7 7 4 7 — ZHD {135 Z &1
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FIX K- 7 7O 6hzCTDTu T 74 95—, Ta7 74 5 —-DEEIEZH50 cm.
Fig. 1 A CTD profiler equipped with a Kinoshita-type grab sediment sampler. The total length of the profiler is approximately 50 cm.
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Fig.2 A bathymetric map showing the locations where the CTD data analyzed in this report was collected.
Topographic data were sourced from Kisimoto (2000) and ETOPO1 (Amante and Eakins, 2009).
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Fig. 4 Scatter diagrams for physical properties obtained by CTD profiler. Data visualization was performed by a python
program code GeoMAC (Mimura and Akizawa, 2025). Diagonal elements represent histograms of each parameter.
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Fig. 5 Spatial distribution of turbidity

obtained during GB24 cruise.

ftL228DThs. &, KODb, o)itkiydEEAK
VIERBKDERZ, HB3FIEH (2025 1256, ThFhk
W25 mM OB E1-3m& L7,

i - K TR e B 2 5 24— 11F, R
RO AKEDENIHR ORI THEER X iz, T O
iz & 2 A RERHIATEE, SRS SMEE o
KOZHEBHIR X B 728, WIAKOFAIZ L > TERIE
DU RPFEEZE LR T W ERH ST 5 (HIRIEH,
2015). 2078, ARIEEOHINIC Y 72 5 R B O
TR RO AR BRI N2 FEL6h5E. 7z,
KB Z OWRIZIE, BRSO E-F K (4524 —
3, Bi) DFEVHIRE N TNBE Z L DBHERTE (7
Ka), ZDZ &g RUHEDIKIE MUIZE S U 2z ol gk 23
H5.

BT, 2528 —1&NTEE R T A4 -2
1, RWEORIMBROERGIZIAL 3 LT 7z K
WO GRS L A © i B g O B A 52
HHICH B E L 6N D, MiEHIFERE S 7z 10-11 H
DO B O AKX 17-24 °C, 55713 33.5-34.5 DHPH T
HBZENHE SN TED (Senjyu et al., 2008 ; HUFIZ A,
2025), 79 24— 20l iIdk I I OHIZIN
5. Dbz enrs, 73282 — 23 BiEROEEE
R EKEKRTHDEEEL LN

HEBWESERT Y I 28— 313, FEWRROKE
$9100-250 mDFEEIZIAL 734 LTz (55 7[Xa) . FHw-
Hubimom Ml Tk, 22K 16-18 C, H5r34.5-
3492 DARBAIZK & B (Masuzawa, 1969 ; Suga and

— 149 —



R A

Temperature [°C]
3 3 ¥

o

2026 - 77 &

H3/45

Salinity
£

33.61 T
.
b
6,
E A
@)

5 10 15 20 25 335
Temperature [°C]

34

Salinity

345 3 4 5 6 7
DO [mg/l]

| Cluster1 e Cluster2 e Cluster3 e Cluster4 e Cluster5 e Other |

HoX CTDT w7 7 A MIZHDISAKEID Y 7 28 v 7
Fig. 6 Five clusters of seawater identified from the CTD profile.

Hanawa, 1995). Z O/KBIIHBGRIEERIZ & > TILKF
HEDILFPIZ M4 5 Z RSN TEH D (Oka and Qiu,
2012 5 Kawakami et al., 2020), JbASFEEfigvE £ — FAK
(Subtropical Mode Water) & IFIZh T 5. KR THS
h=2 522 —O5fidEk bt OHUKERM & —34
5205, 25 AR —31FT— FAROEELZIT TV
5ZLEREZOLENS.

KR - [RAGFBERED Y 5 2 4 — 413, FATEHRO

KEHE300-800 mDVEEIZIAL 34 LT 72 (57 Xa, o).

JERTFEHETIEE— FAKDOTREIZ, Fh—Y ok E %L
P &3 AR T ORI 2 DMK 28 & 3 5 LK
FERREZK (North Pacific Intermediate Water) 237347 L Ty

525N T3 (Yasuda et al., 1996 ; Yasuda, 1997)

7528 — 43 ZDOREKOEBELZITITNELEELD
hd. 25 24— 43 FICHLWREOERE I AL T
2%, LEBESSCELEE T amifaRsh Z
DZ s, ALKTFrERREAD LIBIEA 2 FH L TE
TLHEANRA LT B [ BEEAURIE X /e,

B TAABZREDRNY I 24— 51F, KEi#EE

R OERISIRERIZ AL T (ET1R). 20
Mk, SRERLAE MO IS0, KRBIZIZY T A
H— 1 DR TERIES KR AH LTS, 2Dk,
WEEPREIEL LT <, KEDRNIBIR T D 5128 2
Do PEABRREEORNVAKMPEL2EEZ 6N 5.

4. £&O

JUINVE 7 R O R BERE & % P29 5 728, GB24MfiiFIC
BOTIHINE S D 1089 4 M2 TCTDZ O 7 74 5 —
12K 5 TAKIMR - 3557 - AR RIRIE OB % FhE L 7-.
FARIHR O L REIZ DN T, BHSEN 2 SRR WD
IZ M7= 2RO EBITIE, EiRTIRES 5 A (&
5 2R —1)H, Z ORI SR o M A
T T3 EHE A 5N D SR TR S Ak (2
528 =) B L T\ 72, KB 100-250 mD
VIR P RE B £ — FARDOBEEZIT TS &
EIZONBAB (7524 =3)H, LEBIIZIEKE
FEHREAKDHELZITTVEEEZONL A (75
B —4)MRHmL T\ £, AR - AWHEO RO

— 150 —



CTD BN HS < JUNW TP o KBk S (RIBIEA)

il

—p 34°N

129° 130° 131°

128°E 129° 130°

Cluster1 e Cluster2 e Cluster3 e Cluster4 e Cluster5 e Other

I (@QFEXD2 T 28 VT KO IEILHH. (b, o) FBoXDr 524 v I H S EKkE
25 mROVESE 13 miC 1T B KBERES. KEDOH T — 27 — L3 2XEFU.

Fig. 7 (a) Spatial distribution of the clusters determined by

Fig. 6. (b, c) Distributions of the clusters in surface and

bottom seawater. The color scale for water depth is consistent with that in Fig. 2.

FHED—EBH 4 b DS EIRTH 5128
D5 FEHABRIREDICNKBY (77 24— 5) FEEL
Tz KRR O SIE, BECHES & & OB
EBIZK > TN =Y 3 VICEOKERGEELTE
D, ZNDEMEEOE A A ERERRLEGE XA T\
BUREMEAE X BNz,

BE AN EOZRTICH 20, Wil KFLEEIO T
ROEKRIZIE, AT FPHAESE T I k2 THD
7z, RS, HEO DS SRIEHOHRA - B EFHIS LA

FEHETE BBE AN L T =207 F R HEEM
REEZ LD LT 2FAMNEOBERIZIT, FRIEESN4
KETITWI&#THO 2, TP EOBERIZIE, TRIESE
RLBMEHOMERE TR — F2TEWZZAFTEL, &
LTI BB BEBL—T 4 VI -2 #HBELIKD
FF T F& 572 £72, CTDF — 2 O - &2,
PEERMAR BT AT IS BT B DR L 22 T e o 5
LEMELTHHLZ, D EOl 21T EHH U G
S

— 151 —



WE MRS 2026 4 BT77TE $3/4 5

X ®

REFHT - MET - 8K 3 - R 6 - BORHth -
Frili ZE (2018) CTD@LHINC & 2 4835 KI5 6 /5 vk
DOUFPEBEEE. MR, [ o R o i v 3
BT SRR 29 SR B T e B B s R IE S

BERBFEDWS—, WHRAERS Y & — i,

no. 75, 97-105.

Amante, C. and Eakins, B. W. (2009) ETOPO1 1 Arc-Minute
Global Relief Model: Procedures, Data Sources and
Analysis. NOAA Technical Memorandum NESDIS
NGDC-24, National Geophysical Data Center, NOAA,
doi:10.7289/V5C8276M.

BRRE 40 - PHEHRG Y - gk 3% - Bkt (2016) CTD
BRI & 2 AL KB RIS O KBRS, BORHGH
Hat, [ 3of R0 ] 520 3 358 0D 3 I R S IR B 5 11 27 4
FERF7EME B H — ALK S —, WA
it v & =, no.70, 80-87.

BROR W - ORI - SaRTENT - Rl e - ZEREREDRE -

gnk 1 (2025) x5 JE LUK o ) B VR BRI

WEFAARTER S, 76, 235-240.

WAL - ARV - WNFRE - RJI—F - il 5 -
BRI W - gk - @ISR T (2022) IS K U
i WSS FEDUISA T Fo V) B MBVEBREE. B A AT
Wi, 73, 301-311.

BREEA (2016) ZEMZ ARIE DB 2> & TH B O S i
WA 322 LS STEER.  https://www.env.go.jp/
nature/biodic/kaiyo-hozen/kaiiki/kaitei/322.html ([}E
H : 202643 A5 H)

Frile EE- okt gaok R K- PR (2020)
GKI19ffiifg Tl S h - RlEE - V&S - 5IBES
JEUR O W PEBREE. T A, [ R 3 i
D UG PEE S I REE | A A CAE FE DT e 2 3 —
AIEE - RS - SIRERED S —, WEE AR
&t v 4 —d#, no.80, 87-93.

ke EZ - KB ETS (1976) JUINALVE K O W &
W RGEES). HAMEEREE, 32, 139-150.

Kawakami, Y., Kitamura, Y., Nakano, T. and Sugimoto, S.
(2020) Long-term thermohaline variations in the North
Pacific subtropical gyre from a repeat hydrographic
section along 165°E. Journal of Geophysical Research:
Oceans, 125, €2019JC015382.

JEARELT (2000) WgRE A A b Y - HARFLD £ v ¥ o
7 — 2 OAERK ¢ Japan250m.grd.  HE §H A5 AT iF 5%
ZORHE, no. 353 (CD).

TTHEE - BOAEZ - ALY - 0 P - w0
FPEEE—EE (2001) B> i1 6 1) 2 B m AR 32
DR AN T K OFEINGE DO RFZ2 M H). WA
f7E, 39, 57-67.

Masuzawa, J. (1969) Subtropical mode water. Deep-Sea
Research, 16, 463-472.

Mimura, K. and Akizawa, N. (2025) GeoMAC: Geochemical
Mode Analysis Calculator (v1.1). Zenodo, doi:10.5281/
zenodo.14676066.

KBRS - B B RV - PSS - JUEREC
ANEFSEESE (1976) JUMN VE i DI M. KR
WP, no. 11, 1-38.

VEEN g Pl e MRt - gk 35 ARIREL (2015)
GK14#Ui#1Z %5 \F % CTDBLM. A Fhtuf, [ il
JE 35 D U R~ O ATE 2 | T 26 4F-FE TR R 2L
WEH TR, 25, ok R8I HR—,
WEERERS £ v 4 —H#l, no. 67, 82-88.

Oka, E. and Qiu, B. (2012) Progress of North Pacific
mode water research in the past decade. Journal of
Oceanography, 68, 5-20.

TRRREDRE - SR VEH] - BRI - g0k 3% (2024) b
7 B S IR $5 17 5 CTDELE #6 & O e K1
B TOUIZHD Bl WEFREMNEES, 75,
279-297.

B - KBEY (1976) JUNPETT ORI - E
WG, HAEMERS, 85, 329-341.

HARGNG - BUR W - BRI - RARHISE - SaRTa] -
H R - ANAROTH - AOC M- SREPORE - L
Ak (2026) > R AL HER K O 5 At g AL ER S ds
% U S HE RV BREGH AL O BERE. 3B 3R AL 28 o,
77, 129-144.

Senjyu, T., Matsui, S. and Han, 1.-S. (2008) Hydrographic
conditions in the Tsushima Strait revisited. Journal of
Oceanography, 64, 171-183.

Suga, T. and Hanawa, K. (1995) Interannual variations of
North Pacific Subtropical Mode Water in the 137°E
section. Journal of Physical Oceanography, 25, 1012—
1017.

HEREY - SRR - WL W - BT - BAEY -
/N - NE E (2015) FHABURGEE AV
DR & 2 UG OUHSERBER O ILR. LA
ZECEB3 GEBEERTE), 71, 1.491-1_496.

Yasuda, I. (1997) The origin of the North Pacific Intermediate
Water. Journal of Geophysical Research, 102(C1), 893—
909.

Yasuda, 1., Okuda, K. and Shimizu, Y. (1996) Distribution and
modification of North Pacific Intermediate Water in the
Kuroshio-Oyashio interfrontal zone. Journal of Physical
Oceanography, 26, 448-465.

(%2 F:202549H18H ; 2 B :20264£3H 11 H )

— 152 —



B FALAT ISR, 55 77 &, 55 3/4 5, p. 153-164, 2026

B¥Rk - Report

doi:10.9795/bullgsj.77.3-4_153

GB24 finig TWF L - AMBESTHOBESAAMRCHEREORREF /EGER

BF SF-FAX M-FHRE EXF-BER NG

ISHINO Saki, ARIMOTO Jun, UTSUNOMIYA Masayuki and SEIKE Koji (2026) Seafloor rock samples
collected offshore western Kyushu during Cruise GB24 and calcareous nannofossil ages of sedimentary
rocks. Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 153—-164, 4 figs., 2 tables and 1 plate.

Abstract: Seafloor sediment samples were collected from around the Goto Islands off western Kyushu
and in the northern part of the Danjo Basin during Cruise GB24. Rock samples were obtained from 17
K-grab sampling sites. Most of these sites are widely distributed along the northern slope of the Danjo
Basin. In addition, at sites where seismic profiles indicate the presence of outcrops, rock sampling was
attempted using a rock corer (Site GB24-RC02) and a K-grab sampler (Sites GC15-KG and GC16-KG).
Although no samples were recovered using the rock corer, various samples were collected using the
K-grab, including granitic, metamorphic, and sedimentary rocks. Among the sedimentary rocks obtained
during the cruise, 14 samples were examined for calcareous nannofossil assemblages. These analyses
indicate that some of the samples are correlated to the Middle and Upper Pleistocene.

Keywords: Northwest Kyushu, Goto Islands, Danjo Basin, GB24 cruise, K-grab, rock corer, calcareous

nannofossil
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Fig.2 (a) Topographic map around the site GB24-RC02. The black line on the map indicates the location of the seismic
reflection profile. (b) A seismic reflection profile across the site GB24-RC02. (c) Images of a deformed core bit
photographed after the coring operation. Opening size of the bit is ~7 cm.
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Fig. 3 (a) Topographic map around sites GC15-KG and GC16-KG, and (b) seismic reflection profile across site
GC15-KG. The black line on the map indicates the location of the seismic reflection profile.
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GB24 fififE DA AR & ARE T 7 (LA 4R (REFIEA)

TW3. F72, Zhs O TIRFARMOBEL?FIZ% <
Boh, BREICEEUESEETLI L5, HFiEN
HETIZMBERICTEH LT b h, I i REHERIC
Bbh TS ERICHR T 2RSSV, —F, Wk
2022 X U'g068BIE, Fem kDR RME X W= BT H
25, HTEZGITHEE ZEEICERSFHORTIEN LR
5.

3.1 Fi&%

AIKEF /A % mCHEMEE TS T 5 2912,
ixH) 2 2 I 7 A7 4 FAE#L% (Bown and Young, 1998) 12
WoTAITZT4 FEAERL. £, KEAKE—H
FebH LaA/N—20 T 212, BB OFE L 2> 5 KRk
ORI AR T 5. ThaH 7 2BMETH NN—2T
ZIZHL BT, dy P TFL— TR E S ZDR,
5L A (NOA61, Norland Products Inc., Cranbury, NJ,
USA) 2S5 L7254 FZFAICHAN—T T A%~
YV L, SR AERM LTk g5, Bkl 3
T AT A4 P ERCTEMEED 2 7 — VIS T 1500R% D
FERTBIRET -2, EHEIZDWT, 0.1 mm’ NIZE
NS N A 10l & D £V I54A % Abundant,
1-101H] % Common, 1A DA & Fewd L TREAl L
7o, RIEOFEEIZ DWW, BRI L O EE
2K iR 2 ds & Z 3HILAT D358 13Good, 3-63#1%
5% 5 556 1dModerate, 6#| & D & £ WA (ZPoork L
TRHM L 7z, & 72 —E8DaBHI DWW T E AR B
B X BB E T o7 A3 T A4 FEfEBILDL
B U CHERIRAR 2 N -5 22wy b L, fE
TR TS, A Y 208y 2 EE (HNA T2
E-1020) TE&—/37 Vo LEE T o 12k, EAMNET
WP EE (HAE ISM-6390LV) I & BB %217 > 7=, T
DOFIEIZF & LT Young et al. (2003) & U'mikrotax 7 — &
~N— Z (Young et al., 2022) iZft > 7z. AKEF /{LAD
A I X 43 13 Okada and Bukry (1980) 12 & 24X 4y (CN
W) AW L 72, ALATTER R 2 OthO R UE T O BUE A
i, JEH] & U TGeologic Time Scale 2020 (Raffi et al.,
2020) 1Z5E > 7=.

3.2 FAMHER

B BHZ 351 B pE R, RAFIRE ROV REM L 72 )k
BF /LAOROY) 2 F & H 2RISR, B L 22ak
D 5 Hgd2l, g022, g053, g056, g068A, g068B, g070,
2072, gl05SD9FRBHZ T HIK'E + 7 A D 2 7R
¥ b M7z (2% ). Emiliania huxleyi, Pseudoemiliania
lacunosa, Gephyrocapsa oceanica . UF Gephyrocapsa
caribbeanicalI R~ FERFEHH O F R A L LT
HETH S (FHEA4X). 23 ) ZRED 4 umiZEL Z W
INEY D Gephyrocapsal@ 12D\ T3, B 1 RHMBE TR
L 728 @ % B\ CHERNE 134T 5 $small Gephyrocapsa &

U7z SRR IS EEICBEG L 2 RfifERE & LT3,
Calcidiscus leptoporus, Coccolithus pelagicus ssp. braarudii
& B \NZHelicosphaera carteri’s £ iR & 7z,

AAlg021, 056, glosidWIhd AIKET /LaMR%
FELIRMEE B, 2o OFBHIE. huxleyi® G Z L
5, FEFEOYIELEEE (029 Ma) % FFR &35 CN15HHS
MbEhsd (F2K). FEHEBOMRE IhETFEL L.

ilBtg022, g070, 07213 A KB F / LA D A 2%
R E LS REN S DR v, Zho ORkk»
513, G. oceanicaDFEH D 65 & D DIHKIBUE)
CNl4dart FRR%ZHE S B P lacunosaRE. huxleyi®D g i iZ

REhkehrolz. LarL, AIKEF /LA OREEE
PRI AEZE L, AWE TIIHERMFENRDE. huxleyi®
BB CH 5 EWE+ 5 2 &8, hEsEsil
ZHY T ZCON4blA- 1S IS b E s & L, A $
7= THL.

R Fle053, g068A, g068BIZW TN & HIKE F /b4
EEZELEAL RV, Zh s 0iPHIP lacunosa &
AN DG. caribbeanica?’ %S 5 Z & &, C. macintyrei,
H. sellii, KT (>5.5 um) D Gephyrocapsald & % \ iZ
Reticulofenestra asanoi & \» - 7= T & 58 Jr i & Fe B fsh o
DM EGET AN LN L, REEIKICHY T S
CNl4affinr EEicxtlb a3 (552%K). G. caribbeanica
R EEs o2~ S ZEL, Bl A IS
T 70 AW TIER0.56 Ma 5 0.28 MalZ A1) T
Noelaerhabdaceae®™t 4K 12 5 & 2 AFE D B MY AFE 73
70 %&#4 A, 0.29 MaDE. huxleyiD Bl & 7 D% DHUHE
12 & 0 B L& $ % (Baumann and Freitag, 2004). A&
D % RE MG O HUISZE I MG SR T a v, G
caribbeanica® % FEFAIE 2 $90.6 Mak § % &, ilkg053,
g068A, g068BD HE - ILP. lacunosaDiHIK £ TDHK
0.6-043 MalZHlfyCT&E 27255, &k, TEEHH,S
B 6 U & 5 1S B IEBA3PH U 72 Gephyrocapsalg 73 BE i
U, G. caribbeanicak N5 ENH D H, mADHT
RAEF ) 25 A L TERED LIZ K B & G. caribbeanica
13388 Gephyrocapsa lumina & L CHbiL Ty 5 (Bendif et
al.,2019).

SEE  GB2AMURIC VTR, B HMMEZIECY
T ARENFEAU D > - HBREOME DT 4, KU
FRFAEDOT 2 1B AT Z T FEE LR BEO
B CRECHENW AL, BESmEG %5
W22 EeNTELZLEESMALEL LT ET. AR
DFEIZH 72> TUIHRE HEHEMERICZHEE2ED
FL HESEHPLETET.

X

HIL M- A TE - S - I BRE (2025) AT
EE BRI LD < LS H B 3 Ui e OV R ik
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GB24 Wil DA AR & AIKE F 2 AEREAR (REIED)

HaXl AIKBE S /LA OBFHEMBE R, RABEST &K T, M4 %4 FICHES E: Emiliania, G.:
Gephyrocapsa, P.: Pseudoemiliania. A% — ) (BE FEHROE =) IZARES 10 L 12042 pm,
ZDIEA 131 pm.

Fig. 4 SEM images of calcareous nannofossils from the grab samples. Sample number and species name are shown in
lower left and lower right, respectively, in each image. Scale bars represent 2 nm for Nos. 10 and 12, and 1 pm for
the other images. E.: Emiliania, G.. Gephyrocapsa, P.: Pseudoemiliania.

OB RS IZEE S 5 et B AR, 7.,
183-206.

FHIC M- gRRTER - AR W - FRE EE (20256) U
JNAC PG P GB23 At 35 13 B MHES AT A RHRE O %
W RRE T 7 AbAIZHED  HERPE O MU SRR, M
HHMENRERE, 76, 241-257.

oL M- BB E - F LR (2026) RAHE G REE
12D < R M O JR i 3 0 W B RS E V2 B S B

TR, WEEAAETNRE, 77, 91-115.

Baumann, K. H. and Freitag, T. (2004) Pleistocene fluctuations
in the northern Benguela Current system as revealed by
coccolith assemblages. Marine Micropaleontology, 52,
195-215.

Bendif, E. M., Nevado, B., Wong, E. L. Y., Hagino, K.,
Probert, 1., Young, J. R., Rickaby, R. E. M. and Filatov,
D. A. (2019) Repeated species radiations in the recent
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evolution of the key marine phytoplankton lineage
Gephyrocapsa. Nature Communications, 10, 4234.

Bown, P. R. and Young, J. R. (1998) Chapter 2 Techniques.
In Bown, P. R., ed., Calcareous Nannofossil
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GB24 rock samples 1/4

g012-R0O1 g012-R02

g012-R03 g029-R02

PR 1 GB24 fitdfE TEREX L 7= 1ok
Plate 1 Rock samples obtained by GB24 cruise.

— 161 —



WE MRS 2026 4 BT77TE $3/4 5

GB24 rock samples 2/4

GB24 »0%§ Ro(

10cm

5045-R0O1

GB24 3 048 Rof

GB24 ,04F Roz i
3 N

10cm

5048-R01

g068A 5068B

XML A%
Plate 1 Continued.
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GB24 rock samples 3/4

GC15-KG-R0O1 GC15-KG-R02

GC15-KG-R03 GC15-KG-R04

GC15-KG-R05 GC15-KG-R06

XU 1 6 % .

Plate 1 Continued.
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GB24 rock samples 4/4

GC15-KG-R07 GC16-KG-R0O1

GC16-KG-R02 GC16-KG-R03

[XIf 1 fe %
Plate 1 Continued.
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B ARSI, 55 77 &, 55 3/4 5, p. 165-180, 2026

B¥Rk - Report

FuMAtEEiEE (GB24 fiiig) THRIM S h - BEHRYOILZEHEMK

ARE WIE FFAER A T-IRA Rt #Ak TR OBET R4E Ao

KUBOTA Ran, TACHIBANA Yoshiko, SEIKE Koji, ITAKI Takuya, SUZUKI Yoshiaki, [IZUKA
Mutsumi and MIMURA Kazuhide (2026) Chemical composition of marine surface sediments in the area
offshore from northwestern Kyushu, Japan (Cruise GB24). Bulletin of the Geological Survey of Japan,
vol. 77 (3/4), p. 165-180, 6 figs. and 5 tables.

Abstract: This study reports the concentrations of 23 elements determined for 130 marine surface-
sediment samples collected from the area offshore from northwestern Kyushu, and discusses their
geochemical characteristics and spatial distribution. Among the elements analyzed in this study, CaO,
T-Fe:0s, and ALOs exhibit relatively high concentrations, while trace elements such as Sr and Ba are
relatively enriched. With decreasing grain size, CaO and Sr concentrations decrease, whereas Al.Os and
K:0 tend to increase. Positive correlations are observed between CaO and Sr, and between K>O and Rb,
across all samples, suggesting that Ca and Sr are associated primarily with biogenic debris particles,
whereas Al, K, and Rb reflect contributions from felsic clastic materials. Based on these elemental
characteristics, higher inputs of biogenic particles are inferred for areas around the Goto Canyon and the
area west of the Goto Islands, whereas higher inputs of terrigenous clastic material are inferred for the
Amakusanada Sea. The deeper part of the Danjo Basin contains high concentrations of elements such
as Ni, Cu, Zn, and Pb, which are commonly enriched in sulfides. In contrast, TiO> concentrations are
generally low throughout the study area, suggesting a limited influence of mafic volcanic materials.

Keywords: Northwest Kyushu, GB24 cruise, marine surface sediment, geochemical map, source of

doi:10.9795/bullgsj.77.3-4_165

elements

®F

FUNAE PG CEREN U 7= g 25 R HE R 130 30RHZ D
WT23LREER L, CEMRORER MR % B
HU7 AR ITEDTTIE, CaO, T-Fe,0s, ALO;
DR ERE T, MEILHE TIESIK UBaDIRIE 285
V. RS OHTRALIZ RN Ca0 & SHdikA L, ALO; K0
I EIERE Sk AEAS R SR ERRREET T
CaO-Sr % U'K,O-RbIEE RNIZ IEOMHBEASED 6h 3 Z &
26, CakSrdEWBEMN T, AIRK, RbiZHEREBERE
MOHFGERTEEZONS. ZTh&D, LEBESRE
R FIEH S W O T i AE ik 1, KRl
WS IR R OIS A IC B L fEg S h
7. BRWEEEE TIENI, Cu, Zn, Pbi ERbiiciE
LR TWVILEORENEWEMN L & - 72, SHEHEL
7o CIITIONRE MK L, FEEAKILA R R O
WEIERN TH > =R & 5.

1. IUBHIC

PESEHMR SIS T L, BREGEHED 720 D ILES MK
DFHili &, BEA & IR O Y B RS BB TE O R %
HE LT, HARE R ORISR OB A T 2 ik
Rl DA %17 > T 5 (5 FFIE A, 2004, 2010). EH 51,
& 0 EEE g B ERAL 2= X D AR R BY 4 B SR
RAMBL T D, 20084F-KE A 5 20194F- 1 £ ToiA
B (5208, FEIES,, 2009 5 KEIEA, 2016,
2017), 20204 5 2022 & T b 5 5|5 ED R
(ARENE A, 2022, 2023, 2024), 202348 & 0 fudE
Ve (ATRENE A, 2025) OUEEREHERD DL H
EIT->TW5., AMBHIZA (2025) Tik, GB23#iHEDH
A Gt AL sk A 5 TLBFE IR 12 E % Sl
AEPaHEIR) (28 BIOLE AR OV TS T A & &
B2, %< DU I Tl HERH A3 UGS HE RS 12
52 3BOFTMEANNE N EHEID 5N GB24
Wi T IUNAC S D 139 3 TR TR 7 THRE S
(K-7" 7 7HJeHR) 12 & D BIEREHRD AR E A, Z

' BRI AT BRI A & v & — MBS IREFZEEBIMT (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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33°N

32°N

Water Depth (m)

0
-800

@ Medium sand
[] Bioclast O Fine sand
B Coarse sand &P Mud

FEK JUNACTEIEE (GB24 M) 0 2 B HE RS ERRE O FREUI 55 K OVKEJE B0 AG X1, S D K R 13 100 miSIbR. VEE
HIEXNZEAR (2000) 1285 <. BB ATIZERIED (2026) 1285 < . B TRINE=S Y FILEEHITETH -

TR TE T, Lk T — 2 3B\ o s r -7,

Fig. 1 Sampling locations and particle size distribution of marine surface sediments in the northwestern offshore area of Kyushu,
Japan (GB24 cruise). Topographic isobaths are shown at 100 m intervals. The submarine topographic map is based on
Kisimoto (2000). Particle size classification follows Seike ef al. (2026). Samples indicated by black circles were planned but

not collected; therefore, no geochemical data are available.
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Table 1 Major element composition of marine surface sediments in the northwestern offshore area of Kyushu, Japan (GB24 cruise).

Location  Sea Latitude Longitude Depth Na,0 MgO Al;05 P;0s5 K;0 CaO TiO, MnO T-Fe,03
e, area deg-min deg-min m wt% wt% wt% wt% wt% wt% wt% wt% wt%
gl DB 31-54.4125 N 129-17.5039 E 805 5.39 2.36 11.4 0.139 2.16 12.2 0.452 0.111 3.83
g2 DB 31-55.3641 N 129-26.5746 E 731 5.09 2.12 11.2 0.138 2.11 9.88 0.452 0.085 3.71
g3 DB 31-55.0634 N 129-30.8971 E 737 5.34 2.26 11.3 0.139 2.10 10.1 0.433 0.075 3.80
g4 DB 31-55.2899 N 129-37.4813 E 718 5.36 2.14 10.3 0.142 2.00 9.28 0.444 0.067 3.52
g5 DB 31-55.5496 N 129-44.0726 E 546 4.60 2.00 12.1 0.136 2.07 11.1 0.462 0.052 3.93
g6 AS 31-55.6873 N 129-50.7479 E 88 2.82 2.09 11.5 0.083 1.59 6.32 0.518 0.071 4.72
g7 AS 31-55.9286 N 129-57.3892 E 79 2.67 1.78 10.1 0.071 1.47 10.6 0.304 0.046 3.25
g8 AS 31-56.2135 N 130-4.0518 E 71 3.19 2.34 12.5 0.083 1.91 7.31 0.421 0.066 5.22
g9 GC 31-57.6149 N 128-24.2524 E 146 2.30 1.26 7.51 0.170 2.22 12.6 0.343 0.034 2.19
g10 GC 31-57.8980 N 128-30.7663 E 201 1.90 1.62 5.28 0.142 1.42 22.1 0.392 0.060 2.64
gll GC 31-58.1533 N 128-37.2599 E 504 2.86 1.45 8.81 0.108 2.20 11.3 0.375 0.052 2.64
gl2 GC 31-58.4432 N 128-43.9737E 343 2.29 1.52 7.73 0.152 1.95 12.8 0.455 0.053 3.52
gl3 DB 31-58.8087 N 128-50.5843 E 627 4.35 1.91 9.32 0.133 1.69 16.9 0.369 0.064 3.22
gl4 DB 31-59.1093 N 128-57.2447E 787 4.47 1.95 9.89 0.125 1.86 15.9 0.398 0.058 3.48
gl5 DB 31-59.4174 N 129-3.8961 E 794 4.79 2825 10.6 0.136 2.05 11.2 0.442 0.078 3.64
gl6 DB 31-59.7076 N 129-10.5444 E 724 2.25 1.06 7.32 0.112 2.33 3%37) 0.585 0.079 3.30
gl7 DB 32-0.9075 N 129-18.2436 E 741 4.97 2l 10.9 0.146 2.08 9.77 0.449 0.116 3.68
g18 DB 32-0.3060 N 129-23.8801 E 715 5.03 2.16 11.3 0.137 2.07 10.5 0.449 0.079 3.83
gl9 DB 32-0.5559 N 129-30.5855 E 687 4.88 2.04 10.6 0.134 1.90 14.7 0.420 0.066 3.59
g20 DB 32-0.8282 N 129-37.1652 E 724 4.93 2.12 11.2 0.138 2.02 11.9 0.416 0.066 3.63
g21 DB 32-1.1289 N 129-43.6957E 561 3.62 175 12.2 0.098 2.01 10.5 0.479 0.103 4.44
g22 AS 32-1.3280 N 129-50.4495 E 113 3.10 2.17 10.6 0.066 2.05 2.44 1.35 0.118 7.89
g23 AS 32-1.5685 N 129-57.0661 E 85 2.74 2.25 10.3 0.071 1.60 10.4 0.387 0.061 4.23
g24 AS 32-1.7726 N 130-3.7114 E 68 2.60 2.42 9.66 0.099 1.45 14.5 0.465 0.060 4.76
g25 AS 32-0.5370 N 130-8.8658 E 46 1.37 2.34 3.43 0.106 0.377 40.2 0.402 0.067 2.77
g27 GC 32-3.5401 N 128-30.4149 E 446 2.29 1.62 6.71 0.119 1.60 21.4 0.340 0.077 2.40
828 GC 32-3.8494 N 128-36.9711 E 255 2.11 2.27 7.06 1.108 2.03 15.3 0.416 0.080 5.54
g29 GC 32-4.1444 N 128-43.5338 E 333 1.94 2.29 5.79 0.122 1.32 26.7 0.271 0.170 3.69
g31 DB 32-4.7958 N 128-56.9388 E 624 4.09 1.88 9.30 0.130 1.61 17.2 0.393 0.065 3.26
g32 DB 32-6.0778 N 129-4.5030 E 681 4.56 1.96 9.82 0.134 1.78 15.4 0.405 0.053 3.34
£33 DB 32-5.3676 N 129-10.0757 E 732 4.11 1.83 9.88 0.116 1.77 16.9 0.409 0.052 3.38
g34 DB 32-5.5629 N 129-16.7377E 639 3.51 1.74 8.99 0.113 1.55 19.5 0.380 0.056 3.88
g35 DB 32-5.9149 N 129-23.0403 E 633 4.50 1.99 10.9 0.133 1.87 12.6 0.441 0.049 3.53
g36 DB 32-6.1465 N 129-30.8232 E 606 3.24 1.58 9.15 0.095 1.69 18.6 0.349 0.107 4.40
g37 DB 32-6.5126 N 129-36.8741 E 612 3.02 1.65 9.12 0.099 1.40 21.0 0.415 0.105 4.91
g38 DB 32-6.5234 N 129-43.4672 E 580 3.25 1.64 11.7 0.086 1.97 9.90 0.467 0.072 4.13
g39 AS 32-6.9549 N 129-49.9126 E 112 2.84 2.08 11.4 0.078 1.55 8.62 0.390 0.061 4.41
g40 AS 32-7.2071 N 129-56.7137 E 87 2.49 2.43 11.0 0.065 1.41 5.44 0.527 0.090 5.51
g4l AS 32-7.4030 N 130-3.3772 E 64 1.99 2.19 7.87 0.122 1.14 17.7 0.313 0.084 3.49
g43 GC 32-8.7005 N 128-16.6463 E 176 2.45 1.31 7.59 0.111 2.03 16.0 0.256 0.034 2.00
g44 GC 32-8.8264 N 128-23.4371 E 229 2.59 1.46 7.24 0.106 1.74 18.1 0.296 0.036 2.16
g45 GC 32-9.2867 N 128-29.9449 E 179 1.97 1.92 6.38 0.110 1.44 19.6 0.467 0.050 3.04
g46 GC 32-9.5479 N 128-36.5248 E 205 1.92 2.42 4.93 0.172 1.18 27.5 0.358 0.399 3.51
g47 GC 32-9.7556 N 128-43.1453 E 280 2.33 1.48 6.62 0.098 1.64 20.9 0.285 0.046 2.70
g48 DB 32-11.3560 N 128-51.1491 E 579 2.56 2825} 7.86 0.195 1.99 14.1 0.425 0.107 7.39
g49 DB 32-10.4589 N 128-56.5622 E 448 3.49 1.77 8.35 0.113 1.43 20.2 0.362 0.081 3.38
852 - 32-11.3545 N 129-16.3943 E 433 2.90 4.38 8.50 0.412 1.49 8.13 0.585 7.55 14.8
g53 DB 32-11.5124 N 129-23.1765 E 456 4.09 1.92 10.4 0.124 1.78 13.7 0.415 0.086 4.27
gb4 DB 32-11.7457 N 129-29.7793 E 454 2.56 3.45 8.93 0.101 2.59 7.45 0.364 0.071 14.1
g55 AS 32-12.0776 N 129-36.6292 E 304 2.70 2.37 10.3 0.131 2.24 6.52 0.403 0.076 7.48
g56 AS 32-12.2733 N 129-43.0190 E 226 3.54 2.10 12.1 0.126 2.33 4.60 0.688 0.068 5.30
g57 AS 32-12.6695 N 129-49.4806 E 108 2.82 2.30 9.94 0.102 1.44 16.4 0.382 0.050 4.06
g58 AS 32-12.9200 N 129-56.5415 E 73 2.55 2.30 7.73 0.103 1.33 20.9 0.283 0.040 3.01
g61 GC 32-14.1920 N 128-16.2574 E 160 1.97 1.69 5.19 0.133 1.54 22,9 0.245 0.047 2.76
g62 GC 32-14.5489 N 128-22.8909 E 208 2.01 1.82 6.69 0.116 1.70 18.0 0.345 0.050 3.34
g63 GC 32-14.9458 N 128-29.6567 E 193 1.46 2.97 2.83 0.190 0.668 36.6 0.154 0.199 1.95
g64 GC 32-15.2024 N 128-36.1761 E 188 2.05 2.17 4.71 0.166 1.13 30.4 0.255 0.065 3.33
g66 GC 32-15.7606 N 128-49.5669 E 230 2.04 1.97 4.88 0.146 1.16 29.6 0.215 0.050 3.43
g67 GC 32-15.9600 N 128-56.0017 E 295 2.55 1.78 6.77 0.097 1.51 22.4 0.275 0.045 3.28
g68 DB 32-16.3297 N 129-2.7910 E 429 2.51 2.61 8.31 0.287 177 18.2 0.385 0.122 8.67
g69 GC 32-16.6222 N 129-9.5566 E 156 0.872 3.61 0.736 0.111 0.148 454 0.035 0.046 0.521
g70 GC 32-17.0454 N 129-16.1219 E 237 1.71 3.31 4.10 0.466 1.50 29.9 0.305 0.082 8.82
g71 GC 32-17.1569 N 129-22.7897E 226 1.73 12 3.74 0.150 1.02 34.6 0.189 0.048 5.42
g72 GC 32-17.56300 N 129-29.3005 E 263 3.45 2.17 8.47 0.129 2.10 7.81 0.590 0.111 5.53
g73 AS 32-17.7007 N 129-36.0388 E 185 3.03 2.24 10.8 0.121 1.69 14.2 0.397 0.056 5.25
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Table 1 Continued.

Na,0 MgO

Location  Sea Latitude Longitude Depth Aly03 P,05 K20 CaO TiO, MnO T-Fe,03
e, area deg-min deg-min m wt% wt% wt% wt% wt% wt% wt% wt% wt%
g74 AS 32-17.9690 N 129-42.9436 E 119 3.00 2.57 11.5 0.116 1.57 8.79 0.570 0.086 5.61
g75 AS 32-18.3233 N 129-49.4021 E 96 3.11 2,75 11.3 0.103 1.58 111 0.604 0.092 5.73
g76 AS 32-18.5824 N 129-56.0263 E 84 2.91 2.38 11.2 0.115 1.50 9.01 0.484 0.065 5.17
g79 GC 32-19.8888 N 128-15.8588 E 223 2.49 1.68 8.31 0.117 1.85 13.4 0.400 0.048 2.75
80 GC 32-20.1613 N 128-22.6429 E 345 2.11 1.55 7.40 0.140 1.98 10.9 0.846 0.075 4.21
g81 GC 32-20.4109 N 128-29.2382 E 353 2.13 2.20 8.22 0.190 2.08 12,7 0.479 0.056 6.09
g83 GC 32-21.1879 N 128-42.3775E 200 2.02 2.11 3.99 0.111 0.803 35.8 0.218 0.045 2.37
g84 GC 32-21.3940 N 128-48.9568 E 184 1.82 2.53 4.11 0.171 0.813 34.4 0.225 0.049 2.87
885 GC 32-21.6690 N 128-55.6956 E 224 2.30 2.54 5.25 0.100 1.51 26.5 0.251 0.040 5.58
g86 GC 32-21.9547 N 129-2.5060 E 311 2.91 2.24 7.59 0.109 1.60 19.6 0.329 0.040 5.58
887 GC 32-22.2672 N 129-9.1594 E 283 1.76 2.39 3.00 0.176 0.797 38.6 0.116 0.080 4.51
g88 GC 32-22.7205 N 129-16.1478 E 250 2.14 3,12 6.38 0.121 2.86 15.0 0.265 0.042 13.6
g89 AS 32-22.8081 N 129-22.4101 E 205 3.07 2.34 10.3 0.121 1.61 16.7 0.422 0.063 5.34
290 AS 32-23.1189 N 129-29.0428 E 135 3.31 3.16 12.1 0.106 1.51 7.24 0.525 0.100 5.38
g91 AS 32-23.3669 N 129-35.6629 E 91 3.28 313 10.3 0.111 1.63 6.06 0.677 0.134 6.00
g92 AS 32-23.6809 N 129-42.4101 E 108 3.42 2.66 12.8 0.102 1.60 1.1 0.581 0.081 5.37
293 AS 32-23.9536 N 129-49.2924 E 90 3.28 2.49 13.0 0.097 1.75 7.76 0.485 0.075 5.37
g94 AS 32-24.4182 N 129-55.8753 E 77 3.25 3.66 13.8 0.099 1.34 8.82 0.814 0.130 7.17
g97 GC 32-25.6323 N 128-15.2954 E 295 2.26 0.823 7.60 0.100 2.54 5.67 0.514 0.053 2.46
gl03 GC 32-27.2963 N 128-55.5566 E 190 1.99 2.67 4.69 0.121 1.23 30.0 0.213 0.033 4.80
gl04 GC 32-27.6784 N 129-2.1897 E 255 3.66 2.14 9.30 0.131 1.54 17.9 0.406 0.049 4.06
gl05 GC 32-27.8880 N 129-8.9065 E 260 3.17 2.06 7.90 0.118 1.37 21.8 0.359 0.049 4.93
gl06 AS 32-28.1546 N 129-15.5142 E 231 3.34 2,23 10.6 0.119 1.65 16.1 0.455 0.059 5.14
gl33 GW 32-37.0575 N 128-21.4132 E 371 1.68 0.836 5.11 0.123 2.04 12.3 0.113 0.041 1.50
g146 GwW 32-42.4432 N 128-20.9374 E 262 1.49 0.991 3.52 0.178 1.40 21.2 0.141 0.043 1.39
g147 GwW 32-42.9940 N 128-27.9312 E 115 112 2239 1.59 0.138 0.387 42.5 0.060 0.053 0.891
gl60 GW 32-48.5958 N 128-20.3946 E 220 1.85 1.24 4.84 0.144 1.58 20.7 0.162 0.038 1.77
gl61 GwW 32-48.8218 N 128-27.4242 E 97 1.45 2.18 2.91 0.132 0.611 35.8 0.136 0.037 111
glé3 GwW 32-49.4633 N 128-40.5565 E 76 1.07 1.31 2.96 0.087 0.566 22.8 0.185 0.035 1.29
glé4 GW 32-49.8185 N 128-47.3434 E 75 1.63 2.46 3.20 0.156 0.638 33.2 0.163 0.023 1.99
gl73 GwW 32-54.0672 N 128-20.2946 E 196 1.59 1.00 4.93 0.152 1.83 15.4 0.181 0.038 1.78
gl74 GwW 32-54.1676 N 128-26.9822 E 172 1.68 1.69 3.57 0.147 1.13 30.6 0.131 0.045 2.20
gl75 GW 32-54.4357 N 128-33.8384 E 141 1.36 1.53 3.38 0.100 0.891 29.1 0.157 0.026 1.83
gl76 GwW 32-54.8204 N 128-40.6188 E 89 1.80 2.30 2.72 0.114 0.637 34.2 0.126 0.020 1.35
gl77 GwW 32-55.4469 N 128-46.9040 E 94 1.81 2.09 3.53 0.108 0.945 29.7 0.134 0.019 1.81
gl78 GwW 32-55.7171 N 128-53.4941 E 86 1.06 1.54 1.18 0.083 0.288 43.9 0.058 0.013 0.467
g181 GwW 32-58.7656 N 127-59.6438 E 163 2.14 1.06 6.23 0.121 2.15 14.1 0.178 0.031 1.78
gl82 GwW 32-58.9338 N 128-6.5792 E 172 1.93 1.28 4.40 0.092 1.48 25.7 0.126 0.027 1.56
g183 GW 32-59.4696 N 128-13.1403 E 192 1.80 1.45 4.27 0.108 1.27 27.5 0.162 0.046 1.82
gl84 GwW 32-59.8110 N 128-19.6699 E 175 1.64 1.24 4.14 0.127 1.45 21.8 0.138 0.042 191
gl85 GW 32-59.9250 N 128-26.7128 E 147 1.48 2.01 2.25 0.125 0.459 40.6 0.138 0.109 1.62
g186 GW 33-0.1736 N 128-33.5356 E 150 1.78 1.43 4.19 0.119 1.30 25.2 0.154 0.025 1.92
g187 GwW 33-0.4641 N 128-40.3942 E 111 1.49 1.20 3.96 0.091 1.20 19.9 0.185 0.026 1.56
gl88 GW 33-0.8506 N 128-47.0514 E 95 1.69 1.19 4.88 0.086 1.54 13.6 0.182 0.020 1.74
g189 GwW 33-1.4252 N 128-53.3300 E 95 1.93 1.98 3.72 0.113 0.865 29.5 0.163 0.017 1.42
gl93 GwW 33-4.4397 N 127-59.2810 E 138 1.62 0.985 4.65 0.112 1.83 18.5 0.113 0.031 1.31
g194 GW 33-4.7733 N 128-5.9794 E 163 1.88 1.29 4.97 0.085 1.64 23.1 0.156 0.032 1.92
gl95 GwW 33-5.1413 N 128-12.6774 E 176 1.85 1.22 5.04 0.088 1.65 20.2 0.137 0.030 1.70
gl96 GwW 33-5.4973 N 128-19.3813 E 166 1.64 0.872 4.81 0.125 1.88 15.7 0.074 0.026 1.15
g197 GW 33-5.8409 N 128-26.0292 E 161 1.89 1.36 3.99 0.120 1.29 27.1 0.126 0.021 1.49
g198 GwW 33-5.4681 N 128-33.3629 E 165 2.16 1.47 4.93 0.107 1.48 22.7 0.160 0.025 1.87
gl199 GW 33-6.1687 N 128-39.8757 E 126 1.58 1.72 5.86 0.111 1.44 7.92 0.725 0.099 3.25

8209 GwW 33-11.4997 N 128-25.7322 E 151 1.69 1.09 4.62 0.094 1.62 19.8 0.121 0.020 1.39
8210 GwW 33-11.7437 N 128-32.4921 E 149 2.01 1.41 5.02 0.092 144 23.5 0.171 0.024 177
8211 GW 33-11.8578 N 128-39.498 E 154 1.98 1.74 3.99 0.093 1.08 28.8 0.180 0.025 2.33
8220 GwW 33-17.4667 N 128-32.0792 E 154 1.85 1.30 4.68 0.096 1.54 23.0 0.128 0.024 1.63
g221 GwW 33-17.8460 N 128-38.7746 E 132 1.95 141 5.28 0.083 1.69 20.6 0.175 0.025 1.86
8231 GW 33-23.1222 N 128-31.7390 E 145 2.12 1.50 5.09 0.078 1.50 25.0 0.155 0.024 1.69
8232 GwW 33-23.4116 N 128-38.5055 E 157 1.74 1.48 3.93 0.084 1.25 28.4 0.129 0.021 1.57
GC08 DB 32-8.4758 N 128-56.3866 E 514 3.76 1.75 8.93 0.120 1.55 19.1 0.375 0.102 3.42
GCl14 DB 31-58.3943 N 129-22.4106 E 731 4.60 1.98 11.3 0.135 2.11 11.6 0.451 0.071 3.72
GC15 DB 32-11.1735 N 129-5.6773 E 751 2.57 1.85 7.90 0.126 1.55 19.7 0.392 0.116 4.37
GCl6 DB 32-9.3717 N 129-3.6362 E 355 2.05 2.09 3.28 0.112 0.635 39.5 0.120 0.044 2.46
p38r GC 32-15.3997 N 129-24.3379 E 129 2.08 2.28 1.55 0.125 0.245 45.3 0.098 0.128 0.892
p57 GC 32-12.1864 N 129-20.6140 E 205 1.30 2.50; 1.59 0.120 0.286 45.9 0.062 0.064 1.08

Sea area abbreviations: AS, Amakusanada area; DB, Danjo Basin; GC, Around the Goto Canyon; GW, western area off Goto Islands.
Bold type indicates the concentration of the richest element in each sample.
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Table 2 Trace element composition of marine surface sediments in the northwestern offshore area of Kyushu, Japan (GB24 cruise).

Location Sea Depth Li Be Sc \ Cr Co Ni Cu Zn Rb Sr Y Ba Pb
Do area 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
gl DB 805 54 1.9 11 85 57 11 52 43 148 97 498 17 444 30
g2 DB 731 51 1.7 10 77 50 9.7 42 38 128 92 439 18 398 3l
g3 DB 737 55 1.7 11 80 53 10.0 44 39 133 92 450 17 397 3l
g4 DB 718 54 1.6 9.7 75 50 9.4 41 39 126 86 442 15 348 31
g5 DB 546 56 1.7 11 72 47 8.7 35 28 112 85 449 17 368 28
g6 AS 88 45 1.3 10 70 41 9.5 19 9.0 87 58 408 11 317 17
g7 AS 79 43 1.2 7.1 40 28 6.7 16 7.6 64 55) 641 €12 292 16
g8 AS 71 58 1.6 11 61 34 9.6 18 10 86 71 424 14 318 24
g9 GC 146 16 IR5) 4.8 32, 29 5.4 13 5.4 53 79 668 16 466 19
gl0 GC 201 14 1.0 4.9 40 31 6.2 17 5.0 52 52 1088 15 272 18
gll GC 504 27 1.6 6.5 46 39 7.2 23 12 64 86 514 14 444 21
gl2 GC 343 22 1.5 6.3 51 37 8.2 22 8.4 67 75 584 14 383 17
gl3 DB 627 45 1.4 9.1 61 49 8.4 36 28 107 72 616 14 333 26
gl4 DB 787 47 1.7 9.6 70 49 8.9 39 33 120 80 534 16 375 26
gl5 DB 794 54 1.7 9.7 75 53 10 48 39 129 87 469 15 414 29
gl6 DB 724 19 1.6 6.4 54 35 8.2 20 5.4 48 82 174 18 467 22
gl7 DB 741 55 1.8 10 80 52 10 44 40 151 92 423 17 396 33
gl8 DB 715 58 1.7 11 79 53 10 45 38 133 90 435 17 413 30
gl9 DB 687 51 1.6 10 T4 51 9.5 42 35 130 83 504 17 380 29
g20 DB 724 58 1.8 11 78 52 9.5 44 37 130 86 466 16 404 28
g21 DB 561 51 1.6 10 68 42 9.1 24 16 100 78 413 15 355 22
g22 AS 113 59 I85) 15 178 53 16 24 11 128 68 174 5 336 19
g23 AS 85 42 1.2 9.6 49 34 7.4 17 (oD 77 59 593 13 282 18
g24 AS 68 44 1.2 9.1 61 33 9.0 17 7.4 83 55 801 13 243 23
g25 AS 46 14 0.4 6.0 55 16 5.0 6.4 3.7 46 12 2283 7.1 77 8.3
g27 GC 446 20 1.2 5.2 39 27 6.2 18 9.1 57 61 1011 13 323 17
g28 GC 265 27 1.7 6.8 59 41 10 26 8.5 87 78 700 17 314 22
829 GC 333 22 1.2 5.9 55 34 14 46 11 76 54 1518 12 231 30
g31 DB 624 38 1.3 9.1 62 48 8.3 31 24 92 69 627 5 309 2l
g32 DB 681 43 115 9.7 67 51 8.7 34 28 101 77 572 16 347 22
g33 DB 732 40 1.3 9.6 68 46 8.4 32 25 95 T4 576 15 364 18
g34 DB 639 38 1.3 9.4 60 44 8.5 26 18 92 65 623 14 290 18
g35 DB 633 49 1.5 11 73 54 8.9 36 28 104 82 494 16 382 22
g36 DB 606 37 1.3 8.9 53 39 8.4 20 13 84 66 571 14 332 18
g37 DB 612 34 1.3 9.9 69 37 9.7 22 12 79 55} 585 13 308 16
g38 DB 580 47 1.6 10 66 40 8.2 20 13 80 76 400 1 347 17
g39 AS 112 47 1.3 10 57 36 9.1 19 7.7 76 58 493 11 270 14
g40 AS 87 50 1.3 12 64 41 11 20 6.2 73 51 391 10 281 13
g4l AS 64 33 0.9 8.5 55 35 9.6 21 7.3 51 43 1046 10 212 12
g43 GC 176 18 1.2 4.5 29 26 5.1 13 Bk 44 73 716 10 414 14
g44 GC 229 21 1.1 5.4 38 31 5.6 16 8.0 50 67 752 11 337 14
g45 GC 179 19 83 6.3 57 36 7.7 19 6.5 52 58 906 14 273 14
g46 GC 205 21 0.9 5.7 54 30 14 95 ORb) 81 44 1273 1 196 28
g47 GC 280 20 2.3 5.0 35 30 6.5 17 6.8 57 61 786 10 295 12
g48 DB 579 30 1.6 8.5 69 54 11 26 11 91 79 577 12 272 15
g49 DB 448 32 1.2 7.9 47 41 6.5 22 14 71 53 721 12 254 15
g52 - 433 93 2.0 13 64 54 159 1424 101 579 38 737 44 1336 50
853 DB 456 39 1.3 9.5 61 42 7.9 23 16 81 69 573 14 298 19
gb4 DB 454 29 2.4 15 62 71 17 24 6.6 119 88 290 11 172 13
g55 AS 304 34 1.7 10 65 43 15 24 8.0 88 70 371 12 332 19
g56 AS 226 60 1.8 12 84 49 12 23 14 86 87 241 19 379 18
g57 AS 108 37 1.1 8.6 53 33 7.4 14 7.3 65 52 883 12 253 15
g58 AS 73 27 1.0 7.7 43 29 5.7 12 5.9 47 46 1229 12 235 13
g61 GC 160 15 1.2 4.2 33 29 6.8 16 4.3 55 55) 1076 12 283 14
g62 GC 208 21 1.3 5.8 46 36 8.2 19 6.1 60 66 869 12 303 15
g63 GC 193 14 0.6 3.0 3 20 8.2 60 10 51 25! 1373 10 99 18
g64 GC 188 19 1.0 5.1 42 28 8.1 20 6.8 63 43 1344 13 162 13
g66 GC 230 20 0.9 5.4 33 29 7.9 19 6.8 76 44 1266 12 163 12
g67 GC 295 23 0.9 6.3 35 33 6.0 16 8.2 62 54 917 11 258 12
g68 DB 429 27 1.7 10 64 46 14 28 9.9 101 63 854 12 148 16
g69 GC 155 5.9 0.1 1.3 11 7.7 3.1 10 3.0 25 3.6 2067 8 17 7.6
g70 GC 237 25 1.6 6.8 55 27 15 28 B2 111 45 1413 12 48 14
g71 GC 226 19 1.0 5.1 35 26 9.1 21 4.5 72 31 1759 11 54 13
g72 GC 263 62 1.5 9.4 93 62 13 42 21 107 83 301 11 333 2%
g73 AS 185 39 1.3 9.8 61 45 10 18 7.4 91 63 658 14 267 17
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Table 2 Continued.

Location Sea Depth Li Be Sc \ Cr Co Ni Cu Zn Rb Sr Y Ba Pb
no. area 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
g74 AS 119 36 1.2 13 83 48 11 16 5.8 81 54 552 13 318 17
g75 AS 96 33 1.2 13 86 45 11 17 6.5 81 47 658 13 301 16
g76 AS 84 35 1.2 11 63 36 9.2 16 6.3 70 53 575 14 286 17
279 GC 223 27 1.4 6.7 52 43 8.6 24 9.3 67 76 491 12 355 14
g80 GC 345 19 1.3 7.3 61 64 9.1 20 5.9 62 76 512 20 366 16
281 GC 353 30 1.5 8.2 63 48 11 26 9.1 84 82 496 13 321 16
283 GC 200 16 0.6 4.7 33 25 5.5 15 6.8 48 29 1836 9.0 118 11
g84 GC 184 19 0.7 5.0 33 26 5.7 17 6.5 60 28 1437 13 116 11
285 GC 224 25 1.2 6.1 34 33 6.9 17 7.9 72 48 1237 9.4 156 10
286 GC 311 33 1.5 8.7 44 49 7.2 21 11 83 59 699 12 211 14
287 GC 283 15 0.8 3.8 25 22 12 37 4.8 74 24 1706 12 46 17
288 GC 250 32 2.3 9.3 41 56 12 23 6.2 101 84 497 8.4 115 12
289 AS 205 38 1.5 10 59 39 9.1 18 9.2 88 55 690 14 254 14
g90 AS 135 43 1.3 15 83 43 14 20 7.8 77 43 450 13 335 13
g91 AS 91 38 1.4 17 106 40 13 15 6.5 91 50 387 15 357 16
292 AS 108 40 1.3 13 76 45 11 19 8.0 80 56 614 15 299 18
293 AS 90 32 1.4 12 66 33 9.2 14 6.4 69 57 542 15 363 17
294 AS 77 39 1.2 18 108 52 14 19 6.1 100 45 627 16 291 20
297 GC 295 13 1.4 4.6 36 26 5.2 10 3.4 36 85 328 18 532 19
2103 GC 190 25 1.0 5.3 27 32 5.7 16 6.8 69 40 1394 11 110 11
g104 GC 255 36 1.2 8.6 49 46 7.2 24 13 77 53 718 13 237 15
gl05 GC 260 33 1.3 8.4 47 41 7.5 20 12 84 50 677 12 196 14
gl06 AS 231 35 1.2 9.8 63 43 8.7 21 12 87 56 584 14 254 17
2133 GW 371 10 0.7 2.0 15 18 3.0 5.7 2.6 26 62 636 12 433 13
g146 GW 262 8.1 0.5 2.5 14 17 2.4 5.0 2.1 21 41 976 16 273 9.4
gl47 GW 115 6.7 0.3 1.8 14 10 3.3 10 2.8 24 12 1813 11 75 10
2160 GW 220 15 0.8 3.4 23 25 4.0 10 5.8 40 52 930 13 319 12
gl61l GW 97 11 0.4 3.9 22 14 2.6 7.0 3.1 23 18 1784 11 122 7.8
g163 GW 76 12 0.3 3.8 29 15 3.4 6.1 4.3 22 20 1208 6.7 123 7.1
g164 GW 75 17 0.6 3.6 22 21 3.7 9.2 4.9 41 22 1725 8.6 119 9.9
gl73 GW 196 11 0.7 2.9 19 26 3.1 7.0 3.1 32 52 746 16 402 12
gl74 GW 172 14 0.7 2.9 18 20 3.9 10 4.9 48 36 1328 12 178 10
gl75 GW 141 14 0.5 3.2 20 18 3.7 8 3.8 39 30 1400 8.9 156 8.8
gl76 GW 89 12 0.4 2.5 14 18 2.7 7.0 3.5 33 19 1796 8.0 116 7.8
gl77 GW 94 15 0.6 2.9 15 19 2.8 8.0 4.5 35 30 1552 7.8 166 9.6
gl78 GW 86 6.8 0.2 1.5 7.8 7.0 1.0 2.5 2.5 12 9.4 2431 4.0 64 4.6
g181 GW 163 14 1.0 2.8 19 21 3.5 8.3 3.6 34 66 607 9.7 440 13
g182 GW 172 13 0.7 2.7 18 20 3.4 9.4 4.8 36 49 1064 9.3 290 11
2183 GW 192 14 0.7 3.0 19 21 3.4 10 4.7 38 43 1181 10 236 11
g184 GW 175 12 0.7 2.8 16 21 3.2 7.8 4.1 39 46 945 14 275 16
g185 GW 147 9 0.4 3.1 24 17 5.1 16 5.7 37 15 1868 7.0 69 14
2186 GW 150 13 0.6 3.1 19 20 3.2 8.6 4.4 40 43 1149 10 243 10
g187 GW 111 13 0.6 3.0 19 20 3.0 7.6 3.3 28 38 1033 9.5 229 9.0
2188 GW 95 14 0.7 3.0 19 25 3.0 7.7 3.1 31 51 703 9.5 295 11
2189 GW 95 15 0.5 3.4 18 19 2.8 10 6.0 32 30 1515 8.3 163 10
2193 GW 138 10 0.7 2.4 13 16 2.6 6.1 2.8 28 55 817 11 425 13
gl94 GW 163 14 0.8 2.8 20 21 3.7 9.3 4.3 40 54 958 8.0 321 12
g195 GW 176 13 0.8 2.6 18 19 3.3 8.1 3.3 34 52 884 8.8 341 10
2196 GW 166 11 0.6 1.7 11 16 2.2 5.3 2.5 23 53 752 11 390 11
g197 GW 161 13 0.6 2.6 16 19 2.9 8.5 3.8 33 39 1133 10 245 9.0
2198 GW 165 16 0.7 3.3 19 22 3.3 10 5.6 38 46 933 10 271 11
2199 GW 126 15 0.9 9.8 53 49 6.4 12 2.6 39 44 447 22 298 11
2209 GW 151 11 0.7 2.3 15 16 2.5 6.3 3.2 29 46 859 8.8 326 10
g210 GW 149 15 0.8 3.2 20 22 3.3 10 4.9 38 47 996 9.4 262 11
g211 GW 154 16 0.6 3.6 21 23 3.5 12 6.4 47 35 1200 8.4 167 9.7
2220 GW 154 14 0.7 2.9 18 21 3.1 9.5 4.7 35 49 1015 9.4 299 11
g221 GW 132 14 0.9 3.0 18 23 3.1 8.4 3.5 34 52 925 8.5 321 11
g231 GW 145 15 0.8 2.9 19 21 3.2 10 4.7 36 48 1064 9.1 298 10
g232 GW 157 12 0.6 2.5 16 17 2.6 8.0 5.1 32 37 1284 7.6 251 9.1
GCO08 DB 514 34 1.2 8.0 52 43 7.0 24 16 73 58 660 13 292 17
GCl4 DB 731 46 1.6 10 69 47 8.8 34 28 100 85 463 17 410 22
GC15 DB 751 24 1.0 8.3 59 33 9.0 21 11 63 51 861 12 229 14
GC16 DB 355 14 0.6 3.3 20 27 6.3 23 6.4 48 22 2120 8.2 73 7.5
p38r GC 129 6.9 0.1 2.3 15 13 4.7 22 5.9 30 4.9 2910 4.0 26 7.9
p57 GC 205 10 0.3 2.1 14 7.4 4.7 14 5.3 34 10 2479 7.0 31 9.6

Sea area abbreviations: AS, Amakusanada area; DB, Danjo Basin; GC, Around the Goto Canyon; GW, western area off Goto Islands.
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Table 3 Median elemental concentrations by particle size in marine surface sediments (GB24 cruise). Particle size classification

follows Seike et al. (2026).

Elements Bioclast Coarse sand  Medium sand FiI%iengnsiI\{gry Mud Rock (g52)
n=6 n=3 n=27 n=62 n=31 n=1
Na,O wt % 1.33 2.05 2.15 4.11 2.90
MgO wt % 2.31 2.97 2.18 1.76 2.00 4.38
AlyO3 wt % 1.57 3.28 6.66 10.3 8.50
P>0s wt % 0.115 0.112 0.126 0.108 0.130 0.412
K,0 wt % 0.287 0.668 1.44 1.57 1.87 1.49
CaO wt % 44.6 36.6 20.2 17.3 13.7 8.13
TiO, wt % 0.080 0.154 0.271 0.270 0.416 0.585
MnO wt % 0.066 0.134 0.065 0.046 0.067 7.55
T-Fe;03  wt% 0.99 2.46 3.49 2.58 3.72 14.8
Li meg/kg 8.19 14.0 19.2 45.9 93.2
Be meg/kg 0.221 0.585 0.967 1.07 1.53 2.02
Sc meg/kg 2.19 3.31 5.69 5.15 9.69 13.0
\4 mg/kg 14.5 32.8 33.6 69.3 64.4
Cr mg/kg 10.3 27.2 29.7 28.5 48.6 53.8
Co mg/kg 4.71 8.24 5.69 8.82 159
Ni mg/kg 12.1 22.9 18.8 14.9 33.7 1424
Cu mg/kg 4.50 6.45 5.18 6.15 24.7 101.4
Zn mg/kg 32.0 50.7 51.7 100 579
Rb meg/kg 10.0 24.8 46.3 53.7 80.1 38.4
Sr meg/kg 2357 1373 1046 794 514 737
Y mg/kg 6.96 10.1 11.6 15.3 44.5
Ba meg/kg 47.5 98.9 288 355 1336
Pb mg/kg 8.11 16.2 12.9 21.8 50.4

i L, 3 (g133, gld6, gl60) % B < 33Hh i Atk
w200 mELRTH 5. PREGURHI KD, Mk, £
EHRER OA TR NS, RO ITTRIRE 510
13 GB23 Mt it o kf K vl e e R HORE (A REIE A, 20255
2200-g202, 212, g213, 223, g224, 235, g236,
2245-9247, 256-g259, ¢268-272) DYIERER & AN
THY, CSORUSIDIREN R, ZhLIsDFER S -
RITRIRE .

3.3 AMALEEEE (GB24fiiE) ICH T 2 KERV TR
REBOBE

W5FEIZ, KETF— 4 2 E0LHlEMEBOMBEREE R
L7z, ARTRTHBGEE, 1205080 HlE iz 3>
WTEHBE L2 D TH B, &, AREI DRI R B
DUHGE IV B OB 5 2 Ble ¥ 2 HEE AR
TTHB0, TERIEYEEOBRERET 5 Z & XA
ROMPUIZENTEETH 5.

HsEICKIT, WIS EOHBBEGSEDONED
13Ca0-Sr (r=0.96) %X U'K,0-Rb (r=095) TH D, Zh
ZhOBRERZEMIZEAX (a) KV (b)IZ/RL 2. CaO
K OSrORE %, AEMERFEORBRE (v 28, B
LIKER &) DWBLBSZTITWEEEIOND. £
A @ ICH VTS, KENNEL L BI1FECaOK

USSHiRIE A A § 2 I 2RISR S h, B3R T
IR U 7RIS PE S (LRI D2 L & xbin g 5.

MgOIE, CaORSr& FRICAIKER Y v I n & D4k
PHERICEND A SR 51E 5, HORAERNCRE S IRIBIEO
oA Mbick-> TRETZZ LR TS, L
L, GB24 fifiifg O HE R R T 13 CaO-MgOIRE M (r=
0.07) X U'St-MgOREE M (r=0.12) = WARE 7 FHRE R R 1352
B oM, D & EMgOD T B A fHGIR & R BRI
DARIZE > THIT B Z LIZNEETH 5. KEWE DM
BT CaOfKIRE 2 DMgOBIRIE DRV 2 £ 558 & h,
I 513ALO;, TiO,, T-FeOsi2 @ & (5F4%K). 20
&9 BT, b PRI (GB21-2 KU 21-3 M
W), b H 7 HEIEH R O R RS (GB22-1 K UF22-2 fi
W), TLEEEEEY, (GB23 M) DR B L TE D,
IS IEESE KSR EY OB L R ST
5 (AMEEIE D, 2023, 2024, 2025). Bl bdb, K
JEIDERA 35 1 ZMgOD i1, AWt I 0 R [ G 611
Mk gL A, BEFEEOHHEREMOMGORES
RML Wb EEZEZ25N0%.

K,O-RbYR & 1213, Ca-SriRfE & [AIAR 12 B 7 1E O
MBI AR 6N D, LA L, CaSHREEIZRLD,
RE 23l 22 < 72 B IZDMK,0 K URbDIRE A3 < 75 5 fil
MAVR E N7z (43 (b)), ARk AK,0-Bajfi
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Fig. 2 Marine regions of surface sediments in the northwestern offshore area of Kyushu, Japan (GB24 cruise). Topographic isobaths
are shown at 100 m intervals. The submarine topographic map is based on Kisimoto (2000). Samples indicated by black circles
were planned but not collected; therefore, no geochemical data are available.

K URb-Bal M T &R E 17z, ZTh 6 DOFRIZK,0,
Rb, Ba% £ < GOHREMEMOLE L H KL T
WwWabeEEzZLHN5.

AR & B IC IR O BRI 351 TS 2 1E O A B %
ZRTDIECu (r=0.83) ThH D Na0lFBHH), 7 Ofth
DICFIZDWTUIH AR (-0.7 <r < 0.7) 1378
bW (EEsER). =L, WA RS & HE R
ICERPRBOONILGERD B, BIAIL, KEEALO;
TR OMHBEREIZ 2K TI13043 (R°=0.18, p < 0.001)
S EFZNCEESK (a-1)), KEWEEIUHE THRILL
7225 iRt &2 BRAM 35 L 0.84 (RP=0.71, p <0.001) &% 5.
BSH (a2 1SR & D1, REWHARS 3T, XK
RO RIZPENALO; IRFE 2365 R 2> 123 5 {1 2358
BoEND. AL IFE LEFHIZ I WTHERLIZSL, F
ICREEVER B R T 2 LR TH B, T, iR

TIH v TR AIKE S Ik 3 R ERIE Y (CaO
W) D&M EN D78, Tholzk B HmBAEIC
& DALO;IRE MM INIE T 5. 20720, KED
BRICHEWKBBIEDO T 52D T 5 &, ALO I3
REENIZEINS 2 EIM AR T & IR SN B (AREIE S,
2022, 2023, 2024). KE#EEURHE, fhigske 3845
HER LR AR L, W ECE R O B xRS
REWEEZOND 20, ThoEEO A ITIIKE
VTR B — AR 2 R ZE AL DS AN & 22 % W] REE DS &

D, I3 Z e TroMnE LD ABICEHET S Z &
NTES.

— 7, KELCUBEEIZ OV TIZRE WA R T
LEOD (5K (b-1) KO (b-2)), kOIS &iEs:
Ao RSN e s hThh, Zho %Kit
95 EHBREIZ0ISICIK T LTIES D& N KEL &
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Fig. 3 Box-and-whisker plots comparing water depth and elemental concentrations (Ni, Cu, Zn, Pb) in mud
samples from the Gotonada Sea (GB23 cruise) and the Danjo Basin (GB24 cruise). Data from the GB23

cruise are from Kubota et al. (2025).
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Relationships between CaO and Sr and between K,O and Rb concentrations in marine surface sediments

from the northwestern offshore area of Kyushu, Japan (GB24 cruise), shown by particle size class ((a)
CaO-Sr; (b) K;O-Rb). Particle size classification is based on onboard sediment descriptions. Black solid
lines indicate regression lines for all samples (n = 129).
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Relationships between Al203 and Cu concentrations and water depth in marine surface sediments from the
northwestern offshore area of Kyushu, Japan (GB24 cruise), shown by marine region ((a) Al203; (b) Cu). (a-1)
and (b-1) show the relationships for all samples. (a-2) shows the relationship between Al,O3 concentration and
water depth excluding samples from the Amakusanada Sea; the black solid line represents the regression line
for samples from the Danjo Basin, the area around the Goto Canyon, and the western area off the Goto Islands.
(b-2) shows the relationship between Cu concentration and water depth excluding samples from the Danjo
Basin.
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BEREEHSISEHAICH T IHEARREE (FH)
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SASAKI Satoshi, SUZUKI Yuto, NAKANO Taiga and SEIKE Koji (2026) Preliminary report of modern
ostracod assemblages off the northwestern Koshikishima Islands, Kagoshima Prefecture, southwest Japan.
Bulletin of the Geological Survey of Japan, vol. 77 (3/4), p. 181-187, 3 figs. and 1 table.

Abstract: This study investigated the distribution of modern ostracods off the northwestern Koshikishima
Islands, southwest Japan. At least 52 species of ostracods belonging to 31 genera were identified from
six samples of marine surface sediment. Q-mode cluster analysis revealed two ostracod biofacies (A and
B). The five samples that contain biofacies A have relatively abundant ostracods including the genera
Krithe and Falsobuntonia, which have been widely reported from bathyal to abyssal zones. The sample
that contains biofacies B has relatively abundant phytal ostracods including the genera Neonesidea and

Xestoleberis.

Keywords: biogeographic, Koshikishima Islands, modern ostracods

2 F

MRS S AL TE &R 20 5 FREL & 72 1 I 2 g HE A 6 R
BoBA HIEREESITICE DN T, HAERBRD
&R O O W TRET 217> 72, fEREL
T, A Le3@Eo HER AR h 7z P
WUZ-HPRBEZEZENICENT 5729, Q-E—
F2 T 28 —=0pMi%ir>7 ZO/RR, 220 R
(A, B) 28a Bl & 7z, HIE AR, SiAR» 6 1
XNz O, Kritheld X Falsobuntonial®,
BEDOWEHEE» S WM TEIZER L TOBFEMNENL L
7= —F, HIFHHEBE, 126Kz 20
kAR, Neonesideal@ S0 Xestoleberisg 75 & i 15 %0 I
B L THERB L TR RHEAEN L. BESRM
Bi, WWMa DRIk T E» 5/ E T

TR AE EATHSARErEVWEE L 7.

1. FUCBHIC

MR, WY A 5 Bk AEEE LT, &
gk 2 mh THARMBISHAIGALIER TH D, Hwo
BE» WG R E AR A B FiEA S HAMFISEA T
% (Kida et al., 2021). BAEDOREHFERAS H AT S
T, 1997 LIRS IER Th 2 Z L S Ik

D, BEOFEEAAILELTWEZERNFEREZELSNT
W3 (Kida ef al., 2021). —F, BB L SWEEIZET
258 L LTid, 19754FICxs - IS SR O Wi
BRPBFIT X NI (KIBIEA, 1975). 72, 19754FI2K
v SR ERRIFIZ B A RKE0 ~ 222 m TS A
T R EHERC & £ T B BB A fLik o/ MEA:
WA B U A o0 A & AL L 72 3R ER 0 & % (Wang and
Zhao, 1985). L2 L, xHEMHRHA RO, HA
WE» S WY TR 2 KB A BIRFEE 3TN T
W, SRR PRI I 2 ISR O O
WHRELTE, RERONERLMEDS, FHECHTS
ST 5B (il 21X, Tanaka, 2008 ; Irizuki et al.,
2018 ; Tanaka et al.,2019). L2 L, Z#6OWRE,
ICNBERRELTED, XtHMEE2E&D TERKI163
m& D EROKEDFITIIT bR TN,

A TRV % B, Si2EmPREICET 51
T, RE1 mmBl FRRE QMU 2O HIK B 4 H5 b,
Z O ER % E OWIRE AT 5. KiERIE Y &
ERADRERIZH LTI &I $A5F T3
2o, HEOEOVREREMEEZ 5h T 5 (i
Z1E, Yasuhara and Irizuki, 2001 ; Sasaki ef al., 2023). L
Te 3o TRWIZE TR, MEHIRALPEERMERIC 5 1) 5 B4
HEROBAEHE 22T 5 & & 412, BITHEERE

"B RE RIBE S (Cooperative Faculty of Education, Gunma University, Gunma 371-8510, Japan)

> JUNKRZERERE BRAEIF b ERESE I # K (Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University, Fukuoka 819-0395, Japan)
} FESESARATIZET B R ARA £ v & — B SHRIFZEEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)

P HRURFERFEDE FEI AR 7R (Graduate School of Frontier Sciences, The University of Tokyo, Chiba 277-8563, Japan)

P2 a =Y T AT =L ZTKEF v U NFHE (School of Science, The University of New South Wales, Canberra 2600, Australia)
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Fig. 1 Map showing the study area (created using Generic Mapping Tools; Wessel et al., 2013).

2024 N TN AR A R L, BB ORI
& MR LA AT T 5.
2. #BEHE

AWFEE, EEFNRATRINEREREG v 4 —
12k D92 & M 7-GB4 MU T, JUNESRICRE T %
JEE R 05 WL S A1 U D 30 9 3 R & o 7= 2 S HE R &
Hw7z, K TR 7 7 ERJed % TR E 7= i Fit
W6 EBELD ZISF 2512k TEELSR2 cm%
S 72, 208, B OISO LT R OEE D 7=
¥, PFHUE %1299 %L & J — L aEWE. AW Tl
SRR 35 1) B BiA: B S O R 2 {23 5 720,
GB24MiiE CHEI X N7z 1713 D 5 B, K88 ~ 805
m® 6 AR GRBHREUb & ¢ St. g001 GREHREUKE : 805
m), St.g002 (731 m), St.g003 (737 m), St. g004 (718 m),
St. g005 (546 m), St. g006 (88 m) ] Z Mz 7= (BE 11X]).

AEHIZ 7 VL 2BUNMIZ 7 — v TR L, &k
FYEALE 72 20k, WA Y —H—IZHHL, Z
N5 %45 CIZEE U 7= faiRiz i o h ¢ 2 H Bl & ¢
WEBT RN CHEER 2R L 2. WRREHEED O
Ve (%) 12DV TE, WERIEN (2026) DT — 2 &4l
L 7.

HIE R HaEHE, 250 X » ¥ 2 (BEEE £ 0.063
mm) ETHAKREEL, MU 2REE 1154y Y 2 (B
1% 0 0.125 mm) ET& 50, WAREKSEMEE & AT
R HERE 2 5 HIE R & i U7z, HIZd23 100HLL 1

BENSWRNCBEL TE, % EIE O CGEHE Y
#U 7z A, ML 22 HERE OB, Rz
1, i (FH) 22& UCEHEL 720 BRr kR icBEL ¢
13, BEfRE U CRlak T E 2tk A% 1 & L TEHL
7o, E BJRHUER, TR 2R SR AR T R O A A
R WMSE (HNA 72 7 a Y — ZHTM-1000) % H
WTRE 21T 5 72

FEM L 2z HIE BB IS DOV T, HEREZ e Em
WZERA T 5720100, B L aiB ol -4 &
4xffi & VT, Horn (1966) O H 481 45 ¥ & HLHEF- 4574
I2& 5Q-mode” 7 A 4 —53Mi & 47 > 7=, ZPHTIZIZPAST
(Paleontological Statistics ; Hammer et al., 2001) % 7z,

3. BREEE

3.1 BFHEREER

FRE LTaeali» o HIEhmp Rl L, 2 Ld
SIES2MARD SN (2K, H1£). 723308 (st
2002, g004, g005) »* 6 1%, B ROHEA SR <z
Mtk EZTERT B LB TES. WHEER] g487-00DH
EREEENE, WEHSISEDIZOhTEL &0, St
2005 Tk £ <, St.g003 Tikd Dhr 72 (F1EK).
PEMY U 72 HIE B4 2 @ BN ISHRA 5 5 729, 6k
BoEN L AKETEHNTQ-E—Fs 7 X4 —4)
WET-72GE3K). BERELT, 220 HEHRM (A,
B) kil & M7z, HIEHMHAR, SEUR A SRR &
7. ZODEYIEIL, Krithel@ e Falsobuntonial® 75 £ O i
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o FhaHEREOEENEFHBETE. 4, 5, 111, BEROTFHEZRT. 4a, SaldHIEH& O,

4b, SbiFHBHRBONEEHEZ/RT.

Fig.2 SEM photographs of the selected ostracod species. 1. Argilloecia sp., juvenile left valve, sample from St.g005.
2. Bradleya cf. multicostata, juvenile left valve, sample from St.g004. 3. Bradleya sp.1, adult left valve, sample
from St.g005. 4. Krithe sp.1, adult left valve, sample from St. g005; a, right lateral view; b, internal view.

5. Krithe sp.2, adult left valve, sample from St. g005; a, right lateral view; b, internal view. 6. Loxoconcha
uranouchiensis, juvenile left valve, sample from St. g006. 7. Neonesidea sp., juvenile left valve, sample from
St. g006. 8. Falsobuntonia sp., juvenile left valve, sample from St. g005. 9. Semicytherura cf. hanaii, juvenile
left valve, St. g004. 10. Sinoleberis sp., juvenile right valve, sample from St. g005. 11. Trachyleberis niitsumai,

adult left valve, sample from St. g006.

G B I DOTFE I & - TREN T 5h 3 (Kl 2

I¥, van Morkhoven, 1962 ; Ikeya and Suzuki, 1992). —
¥, BHIEHMEBIX, 1302 5 Sz, Zo4WHIE,
Neonesidealg X Xestoleberis)g s & W R MR L T

AR U TSR (Bl 213, Irizuki ef al., 2008) A3PEH)

L7

3.2 HiBIIEANEHICH T BERELHERBRR
piXiil
GRS & 7z S2MIO FIEHUL, L AERThET
HAZH CHME SN TH 5. MA T, Schizocythere
kishinouyeiX*Semicytherura cf. hanaii’s £ < D1 OFEI,
HERRE» S Y FBIC BT 2 BT Tl ST
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Fig.3 Dendrogram showing the results of Q-mode cluster
analysis of ostracod assemblages.

W5, FIZT, QF—FZ T AE =4Ik TEI
Eh7z2 o0 HIEHUH & 1975 412 A9 R 3% C R
S - RIBHERY > 5 B4 B RS (Wang and Zhao,
1985) & & b U, IR O i A i D2t A H
BIZH 2 2 BISOWTHRET L 72, 1975 41, Aif
LRI THERE & M7= RIGHERIZ & £ 1 5 Bigdug,
Argilloecial@ X Krithelg T F IR & 5 FEMI 7 50 72
EEOEYHETH 2 Z MG EhTnd. Zhbso4k
YAHOFEI g27- 0 O HIEHERENE, 156 5{ik%
RL, HERRESEEE D 0o, KIFRICEWTE,
HIEHRMATIE, Kritheld=°Falsobuntonial® s £ O Wi
25O SEE L. ZO/RTIE, FEERER
BA1975EDWEG E bk A KL TH D, kDK
BAERMU -8 Th e |y, L L, A%
T3, Argilloecial@PKrithe]B DL ~JL £ TOIEEIZIE
BoLDo770, 1975F-LHC &S LMEEERETH %
PIEIMET A &I TE L7

—75, HRESIEICH & VSt g0061%, ATEENEL,
WEEAR T 7. LRELZHEHRIE, EELEEIC
MHELTCOWRELFEN S, 572, ThoFELFL, K
HRA — DL SR A — P ILOFHETE AT R K
25100 m&k D EENHE Y FEOREMAH» 6 MR I T3
(Wang and Zhao, 1985 ; Irizuki et al., 2018 ; Tanaka et al.,
2019). EEMY L - PRSI, iosaie k& <R
50, EROMke iR TE Ty, 72, Bk
DOIRFEIREEL, OFR & LR IROBER G £ 5 72,
IhonZ ek, St g006 DERkHE, Wik & D
2L > TDME A 6 i e M T & 2 B Ek 2 &A T
WAHREEREWEE L 5N S,

HE AR OE 45 2 TL 72X 5 =R &
T HUE S SR ZEIRFI D 5 4 6 NS ERRHREUC L T T
R\ 720 72128 L OLEAOFHE OS5 4 12135

SIEHG= L. BENEREZAEARLEMAICE, 5L
TS W L T O A A T BEMEE (H A 72
Ja Y — ZHETM-1000) ##HH & T\ Zniz F7,
E4EHRE M OCWERBO BRI LD, ARIEKIEC
BN ZZIZRRLT, EEERL LT ET

X
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TOKUDA Yuki, SENTOKU Asuka, SHIROMIZU Nanako and SEIKE Koji (2026) Diversity of
azooxanthellate scleractinian corals collected off western Kyushu during cruise GB24. Bulletin of the
Geological Survey of Japan, vol. 77 (3/4), p. 189-193, 1 figure and 1 table.

Abstract: The East China Sea harbors high marine biodiversity; however, its azooxanthellate scleractinian
coral fauna remains poorly characterized. To address this gap, we collected azooxanthellate scleractinians
northwest of Kyushu using a Kinoshita-type grab sampler during marine geological survey cruise GB24.
In total, 20 species representing 22 genera across 9 families were identified. Genus richness was highest
on the shelf near the Danjo Islands and on banks and knolls along the shelf slope southeast of Fukuejima
Island, where free-living corals are dominant. Deep sites in the northern Danjo Basin (e.g., GC15,
water depth 751 m) host habitat-forming corals, including Madrepora oculata, Goniocorella dumosa,
Desmophyllum dianthus, and Enallopsammia sp., indicating favorable conditions for the development
of deep-sea coral habitats. In contrast, shelf areas and shelf valleys in the northwestern Goto Islands
exhibit a lower diversity of species and are dominated by free-living genera such as Peponocyathus,
Fungiacyathus, and Letepsammia, consistent with adaptation to high sediment mobility. These results
reveal pronounced spatial heterogeneity in azooxanthellate coral communities and provide a basis for

doi:10.9795/bullgsj.77.3-4_189

future biogeographic and conservation assessments in the East China Sea.

Keywords: Scleractinia, solitary coral, habitat-forming, diversity

2 F

H F WA 54 B MR A 2 T D ZRRIEICE

T 5B, ThETEEAETDRTVE N,

AWfF2E T, GB24MIIHIZE VTR TR Y 7 THRIES T
BREL RIS D &, JUNEFIBIRO a4 v 5 v
TDLRRMEEFHEL 72, 7 OFEE, ofl22/8 205272

Sz, REEFIE, BEIHGES 2 5 B & U A T
P 23 v TOERMUERWAD T 2R E RS 5. R
HfHZ & DB LRI OWTIE, TR 0P okt
15 B D B0 55 2ot 23 A0 5 o Bt Rt Lo SR
IZBWTEWEAY D 5h iz, —FT, P& o
BRBENICBEWTL, AV Y TRNFLEAEHEZ N

¥, REINZZIGETE L OSSR ERNZ 5 5 7.

LA L, S AbfloKEE 751 mDGCIS Mz W T
&, BSOS AEBGIEIZ 54 % 4 ¥ 4V O (habitat-
forming corals) 28 % BHRHE S h 7=,

1. 3UBHIC
B E AR S B ¥ TRl A 29 Y THIX 1698

FEA> 5 7 1 (Cairns, 2007 ; Hoeksema and Cairns, 2024),
ZOHROR PRI REEL HAE U R nEEEA vy v
ICTH 5. HARERLHEEIZ 30T & R © BRI
P CEMAEBEEA > Yy IRER LTS (Bl 23,
Cairns, 1994 ; B ARIE A, 2009 5 $5AKIE A, 2010, 2011,
2013, 2015, 2016 ; fEHIE A, 2018, 2019, 2020 ; &
T4, 2022, 2023, 2024). LA L, JUNWG#ERICE
B IEENEA S IO SRS AR A NIZRIE T
NETIrbh Tk,

FAA IR AT IE 4 2 FRMEEIZIE - 7 7 RALRIC
W73 ROKEIRIEE NS B0 TR & 0 Bl
32 D% ML L 7228, KREDEN S e 55738513
WHRB AR L2 FA 6N 5. 20k, Yk
Wi, BRYOKMRFERICKET 2R FlBOA v T
SAADIRRIZ Y72 5. BAOKRIZG NI A Sz H
KiGOERER P BUEANANT THIE$ 5 B821%, HY T il
25 HARMIZAEMPHRAT 5720, AHIRIZBEADOHA
WOBRAEEMO Bk %% 2 5 1T & IERICE B 4 ik
TdH 5 (A1, Gallagher et al., 2015). AHff22 TI2GB24
R CTHRAE X7z JUIN P AUk 5 1 B A v 9 v

VAT B HUBRBE R BREGAEES (Faculty of Environmental Studies, Tottori University of Environmental Studies, Tottori 689-1111, Japan)

2§

TiEROR 2 BRZEEE (Faculty of Science, University of the Ryukyus, Okinawa 903-0213, Japan)

* FEEFHR AT WEFARA £ Y 4 — B EIRFIEEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
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Fig. 1
Bathymetry data are from Kisimoto (2000).

TOLKEMEE FAIZDONTEOMESRET 5.
2. AHOBREFE

GB2MUFIZ B W TR TR S 7 THRIE&HIC K D HRJE %
FEhin U 7242 130 s, HEREMIEAR A+ & B - 72120
i 5, ¥ T HIZ 500 mIFERE DHERE % $REL L
WIRRIEL 721%, HibRo72 Z0%, EBREIZBWT
PRELL 72 4R % 4 mm, 2 mm, 500 um, 74 um®D % H
BVOHE & W TIER A LEER 2 54 CoY v I
ARIL 72, BRI N A Vv T3E, ZOETIZON
TR IR BEM S % P CREDRE % 47 5 72.

3. BREEE

BiEt U 7=z 120 5k (K 46-805 m) D 5 5 571 (K
R46-751 m) THEEMA V3 v IR RE S EE 1K),
I NI A 4 v TEERERET L 22858, 9Ft 228 20
AR & h 7z (5515).

EMA VY Y TOBOERMEIZ DN TE, FEEE
RO B L BRI A 0 ek R 5 Aot 4 AE 5 o BEMl b
W2 AT B EHRAHE TEOEANIZ S > 2 GE 1K), 20D
HFT 82069 (3 71 7 EARMAHE) R U071 (BB EARIEA) i3,

O Collection site containing 57 genera
"’,\ o 6 . "
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Table 1 Azooxanthellate scleractinian coral species list with sampling localities.

ORDER
Family
Species Sampling locality (St.)
SCLERACTINIA
Fungiacyathidae
Fungiacyathus (Fungiacyathus ) paliferus (Alcock, 1902) 2009, g010, g011, g012, g039, g043, g056, g057,
2061, g064, g066, 2069, g071, g073, g074, g084,
2085, g087, g091, g097, g103, g147, g173, g174,
gl75, g176, g177, g187, g189, g194, g195, g196,
g197, g198-2, g211
Fungiacyathus sp. g011, g182, g183
Micrabaciidae
Letepsammia formosissima (Moseley, 1876) 2009, g012, g023, 2027, g043, g044, g061, g062,
2069, g071, g073, 2084, g087, g103, g147, g164,
gl74, g187, g194, g195, g232
Stephanophyllia fungulus Alcock, 1902 2010, g041, g056, g070, g071, g173, g1 76
Deltocyathidae
Deltocyathus stella Cairns & Zibrowius, 1997 2009, GC15, g057
Caryophylliidae
Caryophyllia (Caryophyllia) sp. 2027, 097
Heterocyathus sp. 2073, g089, g175, g177
Premocyathus dentiformis (Alcock, 1902) 2069, 2074, g194
Paracyathus sp. g178, GC16
Conotrochus ? sp. 2083
Goniocorella dumosa (Alcock, 1902) GC15
Desmophyllum dianthus (Esper, 1794) GCl15
Madreporidae
Madrepora oculata Linnaeus, 1758 GCl15
Turbinoliidae
Peponocyathus orientalis (Duncan, 1876) 2062, g064, g070, g071, g084, g194, g210, g211,
2220, g221
Peponocyathus folliculus (Pourtales, 1868) 2010, g012, g027, g041, g056, g057, g062, g069,
2071, g073, g074, 2080, g084, g087, g089, g091,
gl47, g163, gl64, g174, g175, g176, g187, g197,
g211, g231, g232
Idiotrochus kikutii (Yabe & Eguchi, 1941) 2009, g010, g061, 2062, g064, 2069, g070, g071,
2073, g084, g147, g163, g232
Notocyathus conicus (Alcock, 1902) 2009, g010, g043, 2061, g087, g147, g182, g196
Cyathotrochus pileus (Alcock, 1902) 2073
Stenocyathidae

Stenocyathus vermiformis (Pourtales, 1868)
Flabellidae

Flabellum (Flabellum) pavoninum Lesson, 1831

Flabellum (Flabellum) sp.

Flabellum (Ulocyathus) deludens Marenzeller, 1904

Flabellum (Ulocyathus) sp.

Truncatoflabellum spheniscus (Dana, 1846)

Truncatoflabellum phoenix Cairns, 1995

Truncatoflabellum sp.

Placotrochides vermiculatus Kitahara & Cairns, 2021
Dendrophylliidae

Balanophyllia sp.

Endopachys grayi Milne Edwards & Haime, 1848

Enallopsammia sp.

2057, GC16

2069

2027

2044

2009, g043, g061, 2070, g232

2025

2064, g232

2009, g027, g061, g069, g071, g163, gl75
2056, g062, g064, g070

025, g178
2043
GC15
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