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Marine geological survey in the region northwest of Kyushu Island during Fiscal Year 2023

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, bathymetric surveys, magnetic
anomaly surveys, and submarine sediment surveys conducted in the region northwest of Kyushu Island, close to the
northern limit of the Okinawa Trough.

Left: Air gun deployment prior to sunset.
Top right: Fishing lights off the southern coast of Tsushima Island, as seen from the research vessel.

Bottom right: Sunrise over Kyushu Island, as seen from off Saga Prefecture.

(Photograph and Caption by INOUE Takahiko)
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Fig. 1
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Survey area map in the region northwest of Kyushu Island. 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 Geological Survey of Japan before 2022 FY
around Japan. Boxes enclosed by purple line indicate the marine geology map planned area since 2023 FY.
Geographical names follow Geospatial Information Authority of Japan.
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GS23 XU GB23 filg Mt i (C & 1T 2 BIRMBAIER B OB E
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KOGE Hiroaki, SATO Taichi, YAMASHITA Mikiya and FURUYAMA Seishiro (2025) Preliminary
results of bathymetric surveys undertaken northwest of Kyushu during cruises GS23 and GB23. Bulletin
of the Geological Survey of Japan, vol. 76 (4/5), p. 169-176, 4 figs. and 1 table.

Abstract: Bathymetric surveys using a multibeam echo sounder (MBES) were conducted northwest of
Kyushu, Japan, during cruises GS23 and GB23 to create marine geological maps. High-resolution seafloor
bathymetry was obtained during these surveys, although the characteristics of the multibeam system made
it difficult to cover large areas with shallow water depths during the surveys. As a result, the surveys did
not yield sufficient spatial data to advance geological interpretations of the region. This report focuses on
the methods used for depth data acquisition and processing, as well as the results, while omitting detailed

descriptions of the seafloor topography.

Keywords: Kyushu, bathymetry, submarine volcanoes
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WEHEATEBMN A FhE L 7= 514 (GS23) U2 X
(GB23) IZ AR JH4 23T b I 7= M S A Al 0 2 X
ENT.

VILF U — AHERE, 7 ORHMEE U CAKES RS
TR T— 2 NEONE AT AEIEL 5. SHEED
VR BRI T A B & U =i LR ki Ak
%200 mPAVE, DIRE & IS IS AR & B TRET700
mFE & JEHICIR L, WA I N—F BN E T — 4 &
HBEZENTE RNz, ZDRD, BEMED LK

KRR HEIRRE R 25 & OMERERHBE & Fl5 425 Z & & IE
WICINEETH O, AWM CImEIIE O R & A g Ll
T — 2 ORUSSH: - 7 — Z QU PR RO ICH
Wa. Fiz, JERXE AL 7

¥, AWM LI & JUNALPRRIC 50 5 i i -
HURE S - 1973450 5 1974412 51 Cilg LR &
IZkoTHIE N TH D, BlAIEKEIES (1976) R K5
E5(1980) B E A BZIZL TV TFHTEES.

2. KERUT — 208

WEAE- O FHECATIE S O U 2= fifn - AR E2EEIC B %
WAL, GB21-2, 3 (F FIEA, 2023) TR DLIF
FFEIMNTH 22, SHOFRMETIEERIC KT 2 —&kT —
S OHUSIZBI§ 5ECs e WO A & 5 728, minl&ng
L7z e GOl sZ e L.

2.1 BififiEicE

GS23 FAA MG T I3 HTUEHE K = EE M ol | % f
U7z ks, AR HEHR X 7= 35 BBl 2 o0 R
HHHZE2 Q017 IZE LD EN TS, MDEREIZ64.55 m,
MEi% 1210 mTdH 5. WA & AT — 2 3@ @
MExNhTkD, ~F 4V ZIEMBESHMAD 7 v 7 FiZ &
BGPST VISAMERE, B—J)L - ¥y F - b—TiREEY
¥ ¥ — IXBLUEAEDE 7 7 4 73— 2 27X ZPHINS (Model
PAAOOOI IZ K DBIIL, PHINSTHIA I N B,

GB23 38 2 Mt it C 3 BT K 2 T A O i SR A ATHE AR

BRI AT HER AR A 1 v 4 — VB EIRAFZEEBM (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
? ERL RSB AR R W IRBREE B (Tokyo University of Marine Science and Technology, School of Marine Resources and Environment, Tokyo, 108-8477, Japan)
* Corresponding author: KOGE, H., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: koge.h@aist.go.jp
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Fig. 1 The cleaned bathymetry of GS23. Grid space is 5 m. In the background, ETOPO 2022 15 Arc-
Second Global Relief Model (NOAA National Centers for Environmental Information, 2022) is
drawn in gray scale.
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Fig.2 The cleaned bathymetry of GB23. Grid space is 5 m. In the background, the ETOPO 2022 15 Arc-Second Global
Relief Model (NOAA National Centers for Environmental Information, 2022) is drawn in gray scale.
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Table 1

WE MRS 20254 BT76%& H4/5%5

EHEHIEIC W DDA EERT 5.

The list of sound velocity observations, which applied to sound velocity correction, during the GS23 and GB23 cruise.

Cruise Name Sample Name DateTime(UTC) Latitude Longitude Depth[m] File Name / Sampling Site Name

XCTDO1 2023/05/13 12:24:52 33°54.8928N  130°10.0456E 65 XCTD-000520230513.RAW
XCTD02 2023/05/15 8:57:00 33°51.6323N  129°18.4667E 126 XCTD-000620230515.RAW
XCTDO03 2023/05/16 15:49:11 32°52.3728N  128°19.1590E 208 XCTD-000720230516.RAW

GS23 XCTDO04 2023/05/18 14:16:43 33°15.6213N  129°18.1932E 65 XCTD-000820230518.RAW
XCTDO05 2023/05/20 9:26:53 33°29.4202N 129°06.2730E 218 XCTD-000920230520.RAW
XCTDO06 2023/05/21 13:55:26 32°23.2672N  128°31.4752E 112 XCTD-001020230521.RAW
XCTDO7 2023/05/26 15:45:47 32°01.2825N  132°02.1762E 1137 XCTD-001120230526.RAW
XCTDO08 2023/10/25 16:01:36 33°44.7428'N  130°03.5083'E 42 CTD202310251601.RAW
Midas01 2023/10/27 8:48:51 33°59.3553'N 129°17.2883'E 110 g309
Midas02 2023/10/27 9:50:12 33°59.5833'N 129°23.9167'E 129 g310
Midas03 2023/10/28 2:14:09 34°05.7833'N 129°37.2333'E 117 g321
Midas04 2023/10/28 3:13:56 34°06.1017'N 129°43.9517'E 106 g322

GB23 Midas05 2023/10/30 6:33:23 33°48.1333'N 129°24.5550'E 104 g287
Midas06 2023/11/01 4:31:11 33°35.850'N  129°05.083'E 120 g258
Midas07 2023/11/02 4:06:03 33°56.817'N  129°35.117'E 370 9365
Midas08 2023/11/02 8:09:58 33°24.817'N  129°12.500'E 96 g322
XCTD09 2023/11/07 8:53:40 34°06.167'N  129°58.650'E 97 CTD202311190853.RAW
Midas09 2023/11/09 4:58:07 33°52.633'N  128°57.450'E 377 g322
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2.3 BREBARVEKEEREDHIE

HFHE S a7 7 4 L IZXCTDE Ml (XCTD-4, 8 R
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Fig. 3

Examples of the contents of sound velocity-related files generated in each folder after import into HIPS &

SIPS (A: originalSoundVelocity [surface sound velocity], B: Svp [sound velocity profile]). In addition, an
example of the surface sound velocity log obtained by Hydrostar (C: multibeam(19).log) is also shown.
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Fig. 4 Integrated bathymetry at the GS23 and GB23 cruise. The grid space is 5 m. In the background, ETOPO 2022
15 Arc-Second Global Relief Model (NOAA National Centers for Environmental Information, 2022) is drawn
in gray scale.
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SATO Taichi, KOGE Hiroaki and YAMASHITA Mikiya (2025) Preliminary results of geomagnetic
surveys off northwest Kyushu during cruises GS23 and GB23. Bulletin of the Geological Survey of Japan,
vol. 76 (4/5), p. 177182, 4 figs. and 1 table.

Abstract: Geomagnetic surveys were undertaken to compile 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 contains a complex distribution of magnetic anomalies ranging from short to long
wavelengths. The area west of the Goto Islands and east of Ikishima Island is marked by complex short-
wavelength magnetic anomalies. In contrast, the area from west of the Goto Islands to south of Tsushima
Island is characterized by a long-wavelength positive anomaly that trends northeast—southwest. Given the
shallow water depth over most of the survey area, bathymetric data are insufficient to assess the seafloor
topography. The short-wavelength magnetic anomalies likely reflect the occurrence of igneous rocks on
the seafloor, as also observed on nearby islands. The northeast—southwest trending positive magnetic
anomaly is presumed to correspond to the northern end of the belt of positive magnetic anomalies that
extends from near the Senkaku Islands to the Goto Islands.

doi:10.9795/bullgsj.76.4-5_177

Keywords: off northwest Kyushu, Ryukyu arc, magnetic anomaly, bathymetry
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* Corresponding author: SATO, T., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: taichi-sato @aist.go.jp

— 177 —



R AT

20254 EET6% W4/5F

129°00' E 129°30'E 130°00' E 130°30' E
. . .

34°00' N+

33°30'N+

o
SR

SO

=N

32°30'N

32°00' N+

T
128°00' E 128°30'E

Depth [meter]
T

=
—~1000 —800 —600 —400 -200 0

35°00'N

| 34°30'N
4 "
DKL
> i; £ {/
SR
B
AT
33°30'N
33°00'N
32°30'N
32°00'N
gt |
129°00' E 129°30' E 130°00' E 130°30' E

km
P p————
0 10 20 30

F1X GS23 K UGB23 FAAMHIZ 61 SR FHMOEMHRK. HHIGS23, HFHIZGB23 AL D
WA RS, ALY VGO =M TO 8 DFAiE & i L -l & /Rd. I HAME
HF—2t 2 —=0D500m A v ¥ 2 KET — 4 (J-EGG500) % AW TIEXI L 7=

Fig. 1

Track lines of magnetic anomaly observations during the GS23 and GB23 cruises. The solid blue and red

lines indicate the GS23 and GB23 survey lines, respectively. The orange triangles indicate the position of
the figure-eight turns in the index map area. Seafloor bathymetry is plotted by using J-EGG 500 from Japan

Oceanographic Data Center.

YUY —ET — 4 EIOGPST — 4 (NMEA 7 #+ —
<2y M) BRI TH 2 ICHD AN D, WNEE
IZDWTIE, GS23 /i TIIHF bR A 72 ERIIT A DGPS
V% —, GBI CIXHEENDGPST — 4 5D T —
REZNFNMHL 72, MagLloglZID AT h -4 h

EEEHRT — 2t v b iZGeometricstt D 7 — & fifE v
7 I (MagMap2000) % IV THEA L, #E - B8 & 2
THEDRIE EAT > 72, WIEMWIEr — TV RAHE, HifgEX
DHZLDOHIIEZL & %2 FC, EPREEUERYS (IGRF 13th
generation ; Alken et al., 2021) #25 L5[< Z & CTARE 15

i

— 178 —



JUNAETE T J6 1) 2 RSO TR RS (PEiREIE )

128°00' E

128°30'E

129°30'E 130°00' E 130°30'E
! I

35°00' N

34°30'N

34°00' N+

33°30' N+

33°00' N+

32°30' N+

32°00' N+

129°00' E
!

35°00'N

[ 34°30'N

[ 34°00'N

33°30'N

33°00'N

7 | aes0N

32°00'N

Danjo Basin o
: : : : L
128°00' E 128°30'E 129°00' E 129°30' E 130°00' E 130°30' E
Magnetic Anomaly [nT] km
e
400 300 200 -100 O 100 200 300 400 0 10 20 30

$2X GS23 K UGB23 i T b M7z & g EX. 2°) v FREk#Z0s5 53 & L

IV 4 —[EkEZ20nTTH 5.

Fig. 2 Total magnetic anomaly map integrated by GS23 and GB23. The grid space was set to 0.5 nautical mile, and the contour

interval is 20 nT.

AT L 2.

VTR SN ERTEF IS LT, MR
BAGE L7723y b — LlIERHE (x2sys @ Wessel,
2010) Z1T > 72, GS23 i CIIHH LT D 5 fiFR2E D e
fMZ£1217.1 nTT, #IE#1317.0 nT, GB23Mi¥E TIidHl
ERT & IEA I 154 nTE B D KIF A SH XRS5 ok
2otz MEMEO RS U THMARE D BN E 225 7272
WEEZOND. K\ TS LISRER A2 B EL 2

BRIV ba = LHE#HO T —212x LT, AR o
7y bERMET R ORMT Y b a = LR
HET -7 REREOTEEZ2.2 nT, HHERER
254 nTTH -7, LEHOK/RITIY b —LHHIEERT
RoNz 2D B EFEWA2HA L, GMT (Generic
Mapping Tools ver. 6 ; Wessel et al., 2019) Dsurface 7" & 7
FLEHGTYY v PRG0S FOEMNRE ) v F
TR L GE2MX). Ak /A XEBbhd Z8

— 179 —



WE MRS 20254 BT76%& H4/5%5

GS23 2023/05/26
I o
! — Heading-SFGFOG
— Heading-SFGFOG+90°
—— Heading-LonLat
Heading-PHINS
o
]
—
(o)
[0
e
()]
£
e}
3
T 4
1
j‘,.; )
T p
0 ‘ | | et
00:00 06:00 12:00 18:00 00:00
Time (UTC)

3K GSBMUHIFDNT 1 v FEDIRERZEAL O,
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Table 1 List of figure-eight turns during the GS23 and GB23 cruises.

. . Time(UT) Position
Site name Cruise Date - -
Start End Latitude Longitude
FE23-1 2023/5/13 3:16 3:32  33°54.95'N 130°09.84'E
FE23-2 GS23  2023/5/16 6:16 6:55 32°52.75'N 128°18.82'E
FE23-3 2023/5/26 0:17 0:31 30°59.85'N 131°22.36'E
FE23-4 GB23 2023/10/27 4:40 4:50 34°11.59'N 129°38.8'E
FE23-5 2023/11/1 7:17 7:29 33°35.84'N 129°28.87'E
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Fig. 4 The example of heading variation during the GB23 cruise.
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ARIMOTO Jun, ISHINO Saki, MISAWA Ayanori and INOUE Takahiko (2025) Preliminary study on
geological structures in the marine area around Tsushima and Goto islands based on seismic survey data.
Bulletin of the Geological Survey of Japan, vol. 76 (4/5), p. 183-206, 21 figs.

Abstract: The marine area around Tsushima and Goto islands, northwestern Kyushu, is mainly a
shallow-water shelf region and is of interest in terms of disaster prevention and utilization of marine
space. To compile 1:200,000 marine geology maps of the region, multichannel seismic reflection surveys
with a GI gun source were conducted, and a preliminary investigation of the geological structure was
undertaken. From a geophysical perspective, subsurface strata in the study area are generally divided
into acoustic basement and overlying sedimentary units. The acoustic basement occurs in shelf areas as
well as topographic highs around the islands. The upper surface of the acoustic basement is commonly
planar as a result of erosion or is undulating as a result of folding and faulting. The area from south of
Tsushima Island to west of the Goto Islands contains several large high-angle normal faults that generally
strike NE-SW along zones of basement uplift and subsidence. These faults are thought to have formed
local depressions through lateral displacement and influenced the distribution of sedimentary units. The
influence of the Tsushima Current is observed throughout the area, including erosion of basin slopes and
floors to the south of the Goto Islands, the development of channel structures and channel-fill units around
submarine channels and straits, and the development of local sand waves on the seafloor. In the Gotonada
Sea area, the lower part of the sedimentary units is characterized by well-stratified parallel reflective
surfaces, while the upper part contains clinoform sets. The sedimentary units that fill the Gotonada
sedimentary basin are inferred to have been deposited continuously in response to tectonic subsidence.
Local intrusive structures, which occur mainly around the Ikishima and Goto islands, might be related to
igneous activity.

Keywords: northwestern Kyushu, East China Sea, Tsushima Strait, Gotonada Sea, multi-channel seismic
survey, GS23 cruise, GB23 cruise
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Fig. 1 Broad maps of the present study area. (a) Marginal seas
around southwestern Japanese Islands, in the northwestern
Pacific region. A red square indicates the location of figure
1b. (b) Map around the northwestern Kyushu with names
of sea areas, as well as notable topographic basins and
submarine channels. Broken lines indicate channel axes
of Goto Shelf Channels (Nagano et al., 1976; Katsura and
Nagano, 1982). Bathymetric data is based on GEBCO
2024 grid (GEBCO Compilation Group, 2024). 1: Hakata
Bay, 2: Higashi-Matsuura Peninsula, 3: Hiradoshima
Island, 4: Nakadorishima Island, 5: Wakamatsujima
Island, 6: Narushima Island, 7: Hisakajima Island,
8: Fukuejima Island, 9: Nishi-sonogi Peninsula, 10:
Nagasaki (Nomo) Peninsula, 11: Shimabara Peninsula,
12: Tachibana Bay, 13: Nagasaki (Nomo) Spur, 14-15:
Amakusa Islands (14: Kamishima Island, 15: Shimoshima
Island), 16: Koshikijima Islands, 17: Danjo Islands.
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Fig.2 Seismic tracklines of the present study. Close-up areas in figure 4a—d are indicated with light
green frames. Seismic lines in the past surveys and rock sampling sites in GB23 cruise are

shown together.
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Fig. 3 Comparison of neighboring seismic sections offshore southeastern Tsushima Island. (a) Location of seismic lines. (b)
A seismic section obtained in a FY2023 survey (Line 1033-gb23). (c) A seismic section obtained in a FY 1985 survey

(Line 0x51-gh852n4).
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EA WX OWHRAIER].  (a) xS, (b) RESEIL. (o) hEFIBWE G-, () WS S8R HAKRERS
(2009) HECHME 7 ¥ 2 L T — A MT7050 Ver. 10125 <. HASBIRATOCI-C3 HIKA & Bl emd (K - A%, 1982).
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Fig. 4 Locality maps for seismic lines. (a) Tsushima Strait area. (b) North of Goto Islands area. (c) West to south of Goto Islands area. (d)
Goto-nada Sea area. Bathymetric contour lines are based on Degital Bathymetric Chart M7000, M7050 Ver.1.0 (Japan Hydrographic
Association, 2009). C1-C3 channels of East Goto Shelf Channels (Katsura and Nagano, 1976) are shown with dashed lines. Red
lines indicate distribution of evaluated offshore active faults (Earthquake Research Committee, 2022).
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Fig.5 A NW-SE section offshore Tsushima Island (part of Line 1033-gb23). Upper and lower panels are uninterpreted
and interpreted sections, respectively. Yellow and other multicolored lines represent the upper boundary of acoustic
basement (Ab) unit and other unconformities, respectively (Same for the following figures 6-21 as above).
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ISHINO Saki, INOUE Takahiko and FURUYAMA Seishiro (2025) Sub-bottom profile data off Northwest
Kyushu obtained during cruise GS23. Bulletin of the Geological Survey of Japan, vol. 76 (4/5), p. 207—
215, 8 figs.

Abstract: Sub-bottom profile (SBP) data around Ikishima Island and the Goto Islands were acquired
during the GS23 geophysical research cruise. This paper reports the characteristics of acoustic facies
observed beneath the sea surface. Overall smooth bottoms with transparent or no internal reflections are
recognized off Tkishima Island, suggesting the widespread distribution of coarse sediments. An eroded,
thick-bedded stratified facies is widespread north of the Goto Islands, indicating the presence of the last
glacial erosional surface. To the southwest of the Goto Islands, a thin-bedded stratified facies is observed
along the terrace and slopes of the Goto Submarine Canyon and Fukue Basin. This facies shows truncated
intra-reflections on the slope, suggesting that the stratified facies unit was deposited before the formation
of the Goto Canyon.

Keywords: sub-bottom profiler (SBP), submarine shallow structure, acoustic facies, Tsushima Strait,

doi:10.9795/bullgsj.76.4-5_207

Goto Canyon

Z B

PIEREEAHBGS23 12 TR IR ALV RIS ALE 3 5 Sl
BROLEBIERIERI BT 5 7R b aRa 7 74
5 — (SBP) ¥ — # #HUf5 L 7=. Ak Ti, SBPWiIZFE
b%hé@ﬁ%ﬁ@ﬁ%MFﬁ@%ﬁéﬁiTé =13
B REIEIRT, VST S T TS TS 5588 L 2
W, FEMISEWH B S, AR
GHEREMIA AT LT B Z L AR S -, LEHIEIL
HiTiE, REOKBIOREmMED MieEx2 603, Ml
SBREL7-HENAL B E5N5,. HEIEMEENZE
WL, BIORE S 3 HE S LRSS RO 7
5 ZAKROFHRIZAML T3, ZORBHERTHEIL
TERIES R0 JE P O W g O MM 3 R & 1 5 i
ICHEREL 72 FZ 26 5.

1. FUBIC
WHEFAERS ¥ v 4 —TiE, 202358 K O JuN PG 75
SRENR E U 7 E X R O 72 8 O B & 17 >
TW5, RIEEACHTIZAES 5, i, B, kU
TLEHNESACER - v 9 A S TR A T — & 2 L

549 % 72 ORUEBTIRTE 2 S25E L 72 OF LiE2, 2025).

EBIIO—ER & LT, RSB OHER S ORE % &

RS CIRIR S 57280, ¥ TR LTa7 745 — (Sub-
bottom profiler : LA FSBP) % Fi\ 7 & 47 R AE & IR AL AT
FRAEMMS L7z, ARG TIE, SBPRLEMIZEY SN B WK T
IS ORI DWW THE T 5.

2. WERUHEBIRE

AFALEIT PR b 7 7 AL R OH > i K REM AL AT %
RREELTOS GBI, AU IR I > st
REEMC B 720, B FigpKEMD 5 HARWANT 5K
P200 mPLTR O R Uk FIZ I R ORE IS A E T 5.
EERE, AN MY & 2 5 KRG 50 mL
ROLFWDBIEN S, LREETIIELES 5 100 kmifc
220 TR W R /N B R W R AR &0 o 72 TG W RE A
R XN T W5 (A, 2013 ;5 HFZERA I HEME AR Hh
Eﬂﬁ?é 2, 2022). EWEEVEH O L O OMEE
1203, ML AR 72 F v AL HFAEL, WS
W AGE &I T B, S, B0
KGR IR & 72 > T HARWEANM % JREgIZ & 7= 5 (Ichikawa
and Beardsley, 2002). ¥ f5 & RIEH TR OW R A X HLH
THD3H, FAREDOVOFIKIZ f6\ > TI R FEPE ST
B & AT B (Takikawa et al., 2005). xtFiigk D
e cirbh - EFRA T IC & 2SN HFHAE T, B
BII BBERIC & - THI X W -WEHRM» 5 k5 &

! PRSI

ZoAT B AR A £ v & — VRS EIF 250 (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)

* EN RSB NF RS WA IRBREEEE (Tokyo University of Marine Science and Technology, School of Marine Resources and Environment, Tokyo, 108-8477, Japan)
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Fig. 1 Bathymetric map with SBP survey lines of GS23 cruise. The topographic data is based on Kisimoto (2000).
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Wy T B (Ikehara, 1992) . AUHKOHERE DI, *HE,
TUEE, ROKRE» T OS5 /L, Zhed
Hitdsk 2> & FE P K O AL OAKED L %5 B 12D THEREY
WZHRD A S MR IR % 2%, REPERITIZ L D
MeZ RS2 L 23588 5N 5 (Ikehara, 1992). Xt ik
BRI AR & 0 M A A (ORI HE R oD
BTN TS (HEHRIT, 2025).
HEFHEOKBEMA OB I ETLERE, HEEE
B, RUBLEICRESH T o h b, BiEaE, %M
B 53X BIZ T THM T 5 B O MIES QPRI
b5, RFEEBERICIE, FEIHEEAND LN S H-FE
HRDF ¥ 2B HEFIGOILF I ET S, ZOF v
FIUATIERY 5-10 km, K¥E130-150 mC, HEEEHPLA
Bt EOMERNEE D ORICREL, SERIiTL
TBRE LT, Fv 2UICH-> THETHhERTRESH
73 km D 1 HISHEWRE AT 2SR & T B (i JH A Hf
THEARTHEFAERZB S, 2022). LB EOFREES
S AEBEAE, M 7 7IuEIcE T 5 5
i QPR N 5 7L ISE U T 5. LEEAS I,
W N T TSR ARG ABUELBIEAD D TH
5728, W FuRENA SN T 7 N OHERE it
WMICBOWTHEELSRKEZEL 6N TS (B, 1998 ;
Oiwane et al., 2011).

3. Rk

WU PER 2 OB AP d (R - %986 + V) %
FH T 2023 4F- 5 H A i 8L (GS23 M) % 17 >
7z, WUERNRRIE LR A 2~ A LR, BV
WHMIZ 4~ A LREIREIZEE L, SBPELHIE R 7
TN & B IEHEF R KO~ L F ¥ — ARG %
Fh L 7=, SBPT — & OHUFIZ I AE R IZ R X v Tun
5TOPAS PS18 (Kongsbergft) % L 7z. KSBPY Z 7
L3, WETICEREOEHKEZR ST 52012, /85
A MYy 7RI Ko THW IR & 1 - 7= ARE & £
A HRENS. REETIE R E L T0.5-6 kHz,
Y= AR4ASEDF v — TWAEMH L 72, KV 2T 40
PR EEEIE 2 Q01D ISR E TR D, AHETIE~Y
LFE—=LIZLD ) A ZRAE< 728 O FEHR M R R4
B> TWaEWR»ARLS. itz R8 /7 v b
THEL ARG T — 2 2N L 7z, AR LT — 4
1%, KongsbergttDftEY 7 r o2 72#HWT, v x—
T Ly b DS X HHHIE USNE K OV iR RE % 1) | X &
%, Kongsbergtt OMME 7 4 L 4 — T & % Matched 7 4
NA—FREL, MEZ+—~<v F 7 74 LICEHRL 7=
SonarWiz 7 (Chesapeake Technologytt) % FV T Wi % #1
gL, HEDT 7 4 MERNEHL 72, SBPWIHIC 1)
BAREIE, EH1,500 mADTENEIL 720l & LIRS
AEWRE 2 PRS- U 72fl 2 F W 72,

4. BRRUER

AT, HEEN, xS, RULEHER L
EDOFINIEEEIERIZ 51 5SBPTF — & #HUH L 7= (1
X). Hf5 L 72 RIEAF T 2,330 £ L (4,320 km)
TdH 7. SBPWIHICHERE X N7z f@ i, Wl IE 5> (1990)
kBt E, WKL WK OR# % v T
KAy L7z (52X). HUARFEER, WEIEA (1990) T
% X 55 U7z & i 4 5 & RVEAE ORI (200 m
PR ISR N, HHL T ABIESRE RS, 20
728, Wil I3 IR RE ORI & 0 & S8R
WEHEE X A HESRE I NI SAELRH D, —HokE
FHCIHIETH C i 7 < Mg B QR BA IV TIX 43 L 72,
PIFIZ, ARCRA L7 EHOR B A iddk+ 3.

i1 RO 2 3R s A R L, RIS
BENEHRL ZVEODS 5, WIREIZMMARD 6h
230%EH, WIKHATETHLEDEREMH2EL
7o (BE2[X). A3, FEAWEm AR L, WETIC
EFTO NS R SO IR THRBGRD Bh b s D& L 7.
R 41, FEEOCMMNAE RS 2BEmR %R L, NBK
SHIBIORE LA DX G L 72720, AR Tk
NER RS 3K TF-2 8 D LERI L 72 DDA Eh 3 D
O, AFETIEXA LAV, FEH7 RO TEHS T A T
WA HT 25BN BB AL, 205 bl M
MAERT 2SO, WKL S O % FEHES
& U7z, RPFETHUS L 2ZWnmicid, wWisiE2 (1990) 12
ROENBREH1 ~ 8D BIEMHSs KU TEMHeIcE S h
2 7y 7 RO REHH R KU 2 AR DU D [ 4t
RO ehkro7. KXAGEHNT, EEEEY, R
B, HEHSRE AT OWEEEIZ B 558N
JEM DR % LIRS 5.

4.1 BESEDEE

AL, "E kI HTT D S R e Ok B ok SR K
WAEEL., HUS L ZSBPHimD % < 1d, #WIE TIZHHEL
B L s, B U< B RG2S M T Bim-10 mFE
EFTL2ARD ALV, THESHEAFOLFEEDL, b
B RF s R el eE R L, EiH2AE LI
JER8 IAL 734 L T3 (GB3IX). ARFEAN Fi2id,
KISz Wikg & UM R RgH (HEE A 7ot
MEATBMBRERB S, 2022) 2, NEBLWEE LT
I E P R (MR A AT AR R
2, 203) BTN ThSA LT, WEHEHEICE T
BRI OB B % (3K, o). /NAETTE
WA UL EE 12 I3 B 3 53R S, MR K W ER RS
FMY AR (B3 Xe). SRS SRR B T,
10 mFEfE DFFRH AR D b 2 WS % £ 5 R 2 2353
L, ZOmEMIZIERBHESAEM2 Lict Y5 v 7L
T3 (F3Xb). Zh o DOWikEgwic & 2 GO %3
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Fig. 2 Examples of each acoustic facies recognized in this survey. The facies name and classification method are mainly based on
Tkehara et al. (1990). Scale is consistent across all views.

(c)

= =

- ==
-

3 KA N PG —AL S 7 151D SBPISTIAL
Fig. 3 The SBP profile in Genkainada Sea.
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xRk S AGE O SBPIT . (a) HUAKE Z 8§~ % B Y —ALH 5O Wi, (b) KT (c) HAGED F v

The SBP profiles in Higashisuido Strait of Tsushima Strait. (a) NW-SE profile across the Higashisuido

Strait. (b) and (c) SW-NE profile parallel to the Higashisuido Strait.

ETBIC1E, SBPIHAI CIIAMHR TS %720, =74 v
RO R (BTTIE A, 2025) OBISRABETH 5.
B VG T O Rk R AGE LA ORISR R L, B
A VI 20 YIS IS TR IR 388 S, IR T IS &%
A U W EH 2 BRI T % (B 4Ra—c). K
BiBTics WO 288D 5 5. FTAEDH R
DL FHROFHI IR AEH A I IE O 7= M 23 7
ELTW5, ZoOMHEm A NMERIL TR0, KEEMS
B ENFEL F v IO LA E RT3, T
D IR TE Bim—20 mDERH G AMHFE L Cds 0 FEAH 8
2Ny, MR O™ EER (T4) T, wEmim
MAERL, P AE &7 AR 5 h B (F41X
b, ¢ . MBIEEFHREM O A (kehara, 1992 ; WHRIZ »,
2025) & iR % &, AUk OSBPWIE 12 TA < Bisg &
NBREH2 R RFICBIR S 587, BHESIE, %
A aW iR VAR VR Y A ORI RTINS RS B S 3L
FAGE LR DML, AL O R B O B A 2 1)
WY 2T L HET S EE X 5N TS A (Ikehara,
1992), RS HAGE R 5 ) TR AR PE T AN B
HX T3 Z & (Takikawa et al., 2005) 2 ZE+ 5 &, K
FAE IS X 7z e 8 M USRS 7 i3RI T AN i B X

VRODB L T - Uil Y 2 7 A TR S L7z b 5 e
REZONSG. SHRISICHERICH T 3 A, EDZ
LT, MY 2T 2 DBEENH S M B LIS,

4.2 ABIEAFiEE

RN F600C & B SRS & Rk, MR TS
FIAEE L 2 WHEFE R, ¥R T Bm-10 m% T4
DNRDENIHENLL 2O TED, KilT2L 05
IS MO F v 2L RE & V- IE TR % 2 H 8N R
N Eh. REIEILA MO F v 2l 1) B8R
5 5 @RI T, WES /R 2 U] R
DR AR 5, NI EFUEAEE L Wi 1 &
ORI RETE SR TE 372782 L 72 (B 5Xa).
F ¥ AL OB OMERI R H» i (B AR X
VF v FIVETIE, BEBm-20 mOfEH A AL 73 L,
—ETeY Y P LOEZ D A2 TS GEsKaH S, Ho
Xla).

F oy FLHES 6 LRSI, T TOFHEIRTIE, 1
ST U < S T mic, EfiiRK ST H 2 50
INER B 2 8 5 R 3 AL BB 5% GESXIb KU 6
Xb). JFERI3OHEO FiidiREORMSEER IR, &
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Fig. 5 The SBP profiles parallel to the channel north of the Goto Islands. (a) and (b) show the southern and northern

sections, respectively, of the same profile line..

ZAEZARHSICEDLDIh TS, AEAEILEHIZE W
TEF v ANV ANEEEmIT E OREHS 2z
TREL TV IHTABIER NS (B6lXb). #lH
o P ETIIIRFOKIA D W AR HES Y 120 milK T U 72 & HEE

XNTVDGETE 1998). ZD 728, KIFES0-110 mD
AR OIS (55 5 Kb e OV 6 [XIb) 1, Fefok Iz BE
fLL Tz e ffiE s h, 3 &R HEIREOKBEO
REWE D MO TH 5 REEAE V. KK
IELEHER 2 S 3 BAARR TR T D (ERIED,
2025), ZOREMH3I» L HBMEISFEHL TS EE
Abhd. GHhEM L ALAED N & > THIRG DR
HRT 5 Z Lot .

JER 3 i hESESILE M e Rw 5 h 5 (FelXle). H
B SR O REMHI AR T IE, EHIOB O
Mz fH7 3 2 NS & A L - Hifg & L ¢l &
hEE6Kc), WIICIAD > THEAMINL 722 & 2R,
72, BH3ARTHESREH1O E@WictH Yy 79 7T
LR ERRTE, 20k RNk o L EAL
Wl (85Ka, b)ICKTAEBHI» 6 x5 HEE L
TWwW3. L» L, SBPWIA CIZIEEREEH O MEORIR
ULOHEABZENTEEWND, THOWEL DOBEFRE
BN EIRG 2 Z L3N EETH > 72, g3 #m 3 i
FED AR T OHIRE & OBITRI, ARG O
% O 7= 38R (EICIE A, 2025) R, FREL & 7= HERSH -
HRDSH GEFRIEHD, 2025) 12 & > ThaF X T
TETH 5.

4.3 ABIEEAHEE

ARUHEOWFE LB, FETLHEE O FEIRHE & P9I
RO LSRN TR R 5. L7 0 Sl
B o E R, EERIC W CER O O RS & N
FRGAE 1 O R 2 AR 3R U, ERNERIZ 5 TR
TREMHSHFRD SN DB GETIX). KI5 5 EH 1
KOREH21E 2 e h LRSS & i3 2 kg o 25
Je UKD 2 HEREPIIZ R e & h, GRER ISR < R 8 B URg
7 X HBSE A &R A T T o AR %
NET SO B B,

KEVLHF O VEEB B O USRS R P O #Hfi L, FEAH 4
PUFET 20550 mEA EORFIETHML T3 BT K
V8 Ma). Z DM THAMT 2 43R IZ o0
T AR L, BB $ 5 P S i s 2 L
TRRMER L THAML T B, 20770, EH40 L
BRBIIEEIhTHEEEZ 65, WILEEO LK
(5% =0 0 25 PHRME SRR IS, B2 RO EEmIEE D
JEMS M AL T D, REAH4NEBOEE L 72 K i 28
R &2 BRI B S h B, RIRROR UL, RS
SR & LML T £ TORPIZ R 5N B (8
Kb, ¢). FILHOEZ D O—HTcREH4PADEN S
2, KEBOLIFEHIE L IZEBHIEZ 2T 5 (58X
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Fig. 8 The SBP profiles south off the Goto Islands. (a) SW-NE profile across the Goto channel. (b) SW-NE profile across Kasayama

Bank. (c) NW-SE profile off the southern Goto Islands.
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SEIKE Koji, IZUKA Mutsumi, SUZUKI Yoshiaki, ITAKI Takuya, KATAYAMA Hajime, KANEKO
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(2025) Primary report on seafloor sediment sampling in the northeastern East China Sea and western Sea
of Japan. Bulletin of the Geological Survey of Japan, vol. 76 (4/5), p. 217-233, 12 figs. and 2 tables.

Abstract: As part of the Marine Geological Map Project of the Geological Survey of Japan, the
geological survey cruise GB23 was undertaken in the northeastern East China Sea and western Sea of
Japan. Although the water depth over most of the survey area is <200 m, deeper areas also exist, such
as the Goto Canyon (water depth: 400-600 m) and the area southwest of the Goto islands and the Danjo
Basin (maximum water depth: ~800 m). Seafloor sediment was sampled at 198 sites using a Kinoshita
grab sediment sampler, a vibro-corer, a rock dredger, and a rock corer. Here we report the characteristics
of seafloor sediments collected using the Kinoshita grab sediment sampler. Coarse sediment with a low
mud content occurs in the Tsushima Straight. Finer sediment with a high mud content occurs in other parts
of the survey area. The seafloor sediments contain bioclasts such as mollusc shells and coral remains,
including fossilized shells. This report also presents preliminary results on the calcareous nannoplankton
and main planktic foraminifera in the seafloor sediment samples.

Keywords: East China Sea, Tsushima Straight, Northwestern Pacific, sedimentology, seafloor sediment,
nannoplankton, planktonic foraminifera

doi:10.9795/bullgsj.76.4-5_217

E B %72, AR IR & Eh T aIRE T

WIHEX ey 27 PO—BRE LT, HAWBAEL,
R, ROV S iR IS d \ > U I R B A
GB23 WIS S Nz, FBIFELDIF & A E1FZKHFE 200 m&
D E A, AEFISEILE O NP 13K 400-600
m®D LERIESD, 72 LB ORI IS mESR D KE
2800 mD FHLMENFET 5. A TlE, RKTX
75 THRR, M T7uars— aoyrsars—, F
Ly Py — % H0REHRE - S HREE 198l TF
fEL7z. ZZ2TiE, KFRZ I THEHFICEDE I
WEAERHEHI DO THE T 5. IHEkiC T
EIRBRDR PR, SRR 5N, ZOMhOUgHRT
I ETER O EOHTRHERI 2 040 LTz, $RIERRRHS
d§<®kﬂ«/bx$%%E % EDLYER &
FN, TOPICRKE*ET2{LOAHBE EEh T

T v b VRHERTREEA SLRF RSB 5 TR A
NHEWET 5.

1. 13UBHIC

PE IR AW 220 TiZ, HASREWRIZ BT 520
Ji5y D 1 i E X O MEFEI fER & BN & U 22 i
BR7av 22 bO—BE LT, 20234100~ 11 I
BRSO A I AN LA ] A& B U T H AR P,
REFGURE, KO S i ALHGRIC B TR Y A A A
W (GB23) #FNE L 7=, T Dglk DR G HERI D o7
MAICE L TR 19704 IC A - TS h, RFEEX
ELTHREN TS (KRIEIEA, 1975). LA LA
5, ZRhHICHWTIIERIEH O RBIREAEF AR & 7t
DWFRD Z N5 &M<, F 2R O T 0
JE&A AT &Ny FT 5 — 20BN Eh T

' PEEHATR AR HUEFAARA £ v 4 — BTGS20 (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
> WRURFEREBE HES AR B2 RE (Graduate School of Frontier Sciences, The University of Tokyo, Chiba, 277-8563, Japan)
P2 A=Y T AY =L XIKRFEF v U NFL (School of Science, The University of New South Wales, Canberra, 2600, Australia)

! PRSP A BT

ZoiT B AR A £ v 4 — VRS AUE £ 4 —  (AIST, Geological Survey of Japan, Geoinformation Service Center)

* PEETRR AT W HARRA £ Y & — W - KILBFZEERM  (AIST, Geological Survey of Japan, Research Institute of Earthquake and Volcano Geology)
O HERRF AT AR - BREEFZEFE (Graduate School of Human and Environmental Studies, Kyoto University, Kyoto, 606-8316, Japan)

T RS2 E B [EIBEE JE#F22Rt  (Graduate School of International Resource Sciences, Akita University, Akita, 010-0852, Japan)

* Corresponding author: SEIKE, K., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: seike-k @aist.go.jp

— 217 —



WE MRS 20254 BT76%& H4/5%5

W, ZD78, WIEKERREHEREY O 5K 2 s 1t
BL, FEHEYOER - HEE X H =X L2 PR 5 7=
Wiz, FRIER A BISERE UHERIM A & IEREICI0IR L,
WOy F 7 — ADRMPHERRRE 2 TR TV 25
BEnd 5. HARWEE, xtumek, KOS by
1236 1 B i s FH A 12 2023 ~ 2025 D 34EBIZDH
720 FEFEE NS PET, 2023 FF 3l ho e L
THUERYIPER A, AHEE TR, KERes L2348
&AM FN S iz, REEIRTIE, 2023 FFRE 12 i
U 7-GB23 Mg J6 1} 2 PRV HRAL & HUS L 7 HER iz >
WTOMEARET 5.

2. PEBE

FEOXR & Uil (ot X 2Ab#E32.4-350%, K
#%128.3-130.3 FF OFIFH) (&, HAUEAES, *tEL:, X
CHY FFETH 2 GEIX). ZoMRizix, dHE,
TS, VAL, AEHE, KEESLEEOBICMAT,
BEER, REES, WEEFESEVSERERGA
2200, WEEVEMEERE LS TS, IEE
EIUNDRIZ B 55t Bz gty il & AAME, BIF
e lm & KEEEIS OO 1 o0 Sk i 13K > i & A PR A
DENTWE., FBEMHEDIZ L A LIZATE200mED &
A, HESESREVLE O R EERIZ 137K E 400-600 mD
HEBERD, %7 RSSO M IS REBOKELY
800 mD HEWGZENAFAET 5.

3. HEBEYOEBRUMITE

HEHERE AR O FRBUE, 2023410 A2 5 11 AIZH

WRFOFEFEEMEEN] 2 HHLERE N 2O
A T3, MEEBOMRYHS2HMET5AT
A7 T TS (LUF, K- 7 7)ICA <, mEsE
HEHOHRAEHNE LTy 27T 5 =R KLy Yy —
FRHOWEZEOENEFEMEEh, /2734 Tuay s —
ORBEM L FfEx h7z. AR, K75 7%H
W RERRE 193 I\ T, N Tuears—K&
vay a7y —wHulzERKREs Zh 1A T
FLy Yy —HOEEREIESMATEBL. &
P E ORI E, KEEFIRIORL. ARET
i, K79 7ERWTEh R OW TS T 3.
B, FLyVPy—0y 2 a7 I — &M AaR
DFERONTIE, BICIEH (2025) THE XN T3,

3.1 K77 7&RAV-HEYERRRCRESHA

K-7 7 73R A A 5, = Z2F VK, CID
(Conductivity Temperature Depth) ¥ >~ % — (CTD90M, Sea
& Sun Marine Tech#t %) % %&fi U, WIS O E{§HRR, IS
JEKROFEI, KET — & OMGHG %7572 K-7°7 7
WS Z LT, AT LOUBEHERTY) & FRHUT
5. WEAATO MY H— & UT, FTEOMERANE

THIH U O 2k EEshdE g0y 2 7 4 KU
TEBIPG I (R, 2018) BARNFHZE 572728, v —
TEMALEEY AT L8 W2 BEIATONY
H—FRoy 2 ZZRX 2 mOu—FEEHL, v— 7k
IZHLD SHT 7= 8B5S L C 1 — AR & B ERE AT
DB EIIICRE L, WIES 2 FHgREE LTu—
TEEEMVBIEE, o - TR THLTY 3 —DH
BHAMFL, MNELRFZFLIIK N T256055. Th
MBS 5 7-8, MEICIZEFE44 cmDEHE% 10 ~ 121H
BET 7 2 THEMLZE0D%, 7 — 7IFEE3 mmiEE
DEDEHWE. ZhIZKD, Vg —PHEEFICEES T

LTe, KON Y 3 —22bT, £LEYa 2T
72 u - TEEATYUW TESLDT, Va—»IEHE
IZEHSHL, BRI E A2 L2328 TES. &k
FEFZ ST, RESBROY 3 - EEA ZZIRE
THR X724, A ROHERDAR 2BEcE -, %
7z, BT - LA OO EREURE DR &0 o 72 A
DERVE 2 DIRFE K OFREL U 7= HEFE W 0 M I E E oD f5
EEET % 720 IS FAERIGE OFET L oy 2 #Ral kil
APC-USB model : AEM233) & @i L 72, — i CTid
ol FMidas (Midas MiniSVP, Valeportth#l) %3555 L,
AR S O E R 1T - 72 (B T & A, 2025). %7
—EHEE T T Y a Y I A S EK-Y T TICHRE L Tl
- RO RO A FEK L 2. BERHLZ
A FEHERDGoProftt BIHERO4 ¢, A3 /vy 71 — &
L CAnkerBlAstro E1 &\ 7=, 72 a v H X F512iF
T AV a4 v —BRENED > TN, K-Z'7 7
WZHL D 5 72 50 5 HUD 44 & T OB A i Ukl
5. TUYavh AT BN SRR IEKER 3,000
mAEDARE T X 7 4 = 7 #ISVH-HERO3-3000 % F
Wiz, K4 P& LTHERESHETZ X7 4 = 7 8ISDL-
26HE-PA VY, FESIRUTAA v FITK > TKES mTri
KTTBEIRELTCHMALE. 722 3V h 25500
L 7= E A A Fa a2 45 K512, Kb 74 b
2O LEAE»RM4sERE TR T2 L5, K-7F
TIV =T VTR K— ANy P& &I CHEE
L 7.

K-7"5 7O, BS L 7= HERMI2 1 O 5 B i
o7z, WA R BRI SNG4, R 7
T ZAF v 7 BIOHMES cm, 6 cm, 5 & 30 cmDAHRAFA
HAEHFEEHEAL, HRER (LT, AEHKY 723 7) %
FELL 7=, AHERXY 72 713 1 IO Z 2K L 7=
IARBRERE L, 5 1RKBBEEAE L y7a7
ARBHEREL & SE1T L, LR OB ELE SR O &I U T
11572 (1) HERTEOR D BREL - KL 53 B S O Bk
LA HHAOREIE LT, XA 682 cm%x 2/ 8F 27
TTIAF v VBRI L 72, Q) EWRE R OED
BB OBREL : SR L 2 EKEIZI6 U T, HEFMIDNA,
BV I, AIKEER, BUEE, TlEE L, A LR,

— 218 —



GB23 Wi ¥ 1) 5 RERIETAERER ERIEH)

35.0°N

32.0°N

g368
g364 s o
9358

26354

128.0°E

130.0°E 131.0°E

F1 X GB23IMIEDEMEFPHIZ I 17 2 3ABHREUBSEX. DR: FLy Py =%V F Y V5 5 KG: K- T T
WR:RC: Oy a75—%rF ) o;,VC:47aar7s—4r 7Y vy WEMET -4

FEA (2000) 1I2HD <.

Fig. 1 Sampling points for GB23 cruise. DR: Dredge sampling; KG: K-grab sampling; RC: Rock corer sampling;
VC: Vibrocorer sampling. Bathymetry data are from Kisimoto (2000).
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Table 2 Sampling information (orientation and inclination of the grab sampler and seafloor photographs for the GB23 cruise).

Site Orientation at bottom (degree) X-tilt (degree) Y-tilt (degree) Orientation 2 m above sea bottom (degree) Seafloor photo
2098 151.3 -0.1 2.3 127.7 Invisible
2099 166.2 2.4 4.7 167.0 Invisible
2100 337.0 -0.9 0.0 346.9 Slightly observable
gl01 329.4 0.2 3.8 338.2 Invisible
2102 221.4 0.5 0.8 241.0 Observable
glo7 240.3 -0.5 1.6 2423 Slightly observable
gl08 95.7 1.2 1.9 91.7 Observable
2109 307.5 -0.4 32 310.1 Slightly observable
gl10 52.2 0.3 2.0 39.0 Invisible
glll 90.1 2.5 2.1 72.0 Invisible
gll12 191.5 0.3 1.8 205.5 Invisible
gll6 334.4 1.0 0.9 337.6 Invisible
gl17 174.2 -1.3 2.9 195.4 Invisible
gl18 358.4 0.2 -1.3 9.3 Observable
gl19 345.6 0.5 -0.4 3355 Slightly observable
gl120 282.5 -1.3 -0.1 279.6 Invisible
gl21 330.5 18.3 11.6 344.8 Observable
gl22 123.5 0.7 1.8 123.3 Slightly observable
gl123 106.6 0.5 2.7 127.9 Invisible
gl24 114.4 3.4 2.4 110.5 Observable
gl25 259.8 -0.2 1.8 269.9 Slightly observable
2126 244.7 2.9 3.8 279.6 Invisible
gl127 81.2 -1.4 3.1 84.3 Invisible
2128 37.7 0.3 -0.7 48.0 Invisible
2129 151.8 0.1 3.6 113.8 Invisible
gl34 81.1 2.4 2.5 103.8 Observable
gl35 233.6 5.1 0.9 2354 Observable
gl136 44 -1.9 33 323.8 Invisible
gl137 123.2 -3.2 -1.7 113.3 Invisible
2138 24.8 0.8 1.9 39.9 Invisible
gl39 17.1 -1.7 0.1 14.5 Invisible
2140 279.0 0.4 1.6 3235 Invisible
gl4l 289.2 1.9 6.0 297.9 Invisible
gl42 248.6 2.5 0.2 237.9 Invisible
2148 312.4 -0.7 2.7 309.9 Observable
gl49 355.4 -4.1 1.6 347.0 Invisible
2150 82.9 -0.4 1.9 101.0 Invisible
gl51 35.8 2.0 5.4 54.3 Invisible
gl52 333 -2.0 2.4 27.8 Invisible
gl153 147.0 0.5 2.0 175.3 Invisible
gl54 72.8 -1.0 3.1 82.1 Invisible
gl5s 85.5 0.6 2.7 100.3 Invisible
gl56 240.1 0.9 29 254.6 Invisible
gl62 91.9 -5.2 1.8 74.2 Observable
2166 239.9 -1.5 1.3 214.7 Invisible
gl67 231.5 0.1 2.3 268.4 Invisible
2168 153.0 1.2 -0.1 127.6 Invisible
gl69 95.7 -0.1 -0.1 110.1 Invisible
2180 307.5 -1.5 0.3 354.4 Invisible
2190 68.4 -6.0 6.6 350.3 Invisible
gl92 291.3 -0.5 1.1 327.6 Invisible
2200 4.5 -1.1 0.8 31.3 Invisible
2201 17.6 -0.5 1.0 40.3 Invisible
2202 313.4 2.1 -1.2 329.5 Invisible
2203 192.2 1.7 -1.5 176.1 Invisible
2204 113.5 0.5 -1.1 99.0 Slightly observable

2204-2-1 140.0 2.9 0.7 227.8 Slightly observable
2204-2-2 181.9 0.2 -1.5 186.2 Slightly observable

2205 7.5 0.1 3.2 358.4 Invisible
2212 33.7 -0.6 -0.3 23.8 Invisible
2213 324.9 2.5 0.9 319.0 Invisible
2214 33.4 1.5 0.6 336.7 Slightly observable
2215 111.5 -4.0 -1.8 37.5 Slightly observable
2223 35.0 0.7 1.7 65.2 Invisible
2224 61.8 -0.5 2.1 99.6 Invisible
2225 113.5 -1.9 2.8 120.2 Observable
2226 256.1 1.3 2.7 243.6 Observable
2227 259 0.2 2.1 21.4 Invisible
2235 147.3 -0.1 1.8 172.6 Slightly observable
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Table 2 Continued.

Site Orientation at bottom (degree) X-tilt (degree) Y-tilt (degree) Orientation 2 m above sea bottom (degree) Seafloor photo
2236 345.2 -0.4 1.1 359.4 Invisible
2237 201.0 0.8 1.8 202.0 Invisible
2238 321.9 -0.4 1.0 321.8 Invisible
2239 529 0.2 0.5 47.7 Invisible
2245 91.5 -1.2 2.5 110.9 Invisible
2246 22.8 -0.1 2.8 6.6 Invisible
2247 252.8 -0.7 1.6 276.0 Invisible
2248 227.3 1.2 -9.7 169.4 Invisible
2249 102.7 1.6 -0.6 130.2 Invisible
2250 258.0 -0.2 -1.5 269.7 Invisible
2251 2712 1.7 1.6 278.6 Invisible
2252 350.5 6.4 3.9 6.5 Invisible
2256 422 -0.8 -1.1 61.5 Slightly observable
2257 77.4 -1.9 1.3 65.0 Slightly observable
2258 314.4 0.6 3.1 3252 Invisible
2259 301.4 0.4 4.4 298.0 Invisible
2260 445 -1.1 2.9 535 Invisible
2261 104.1 -0.2 0.8 90.3 Invisible
2263 343.7 2.7 1.9 346.4 Invisible
2264 69.0 0.3 2.5 473 Invisible
2265 NA NA NA NA Invisible
2268 180.7 -0.6 0.3 189.1 Observable
2269 190.1 1.3 1.1 206.9 Observable
2270 201.6 0.1 4.6 195.5 Slightly observable
2271 204.3 3.4 -0.1 207.7 Slightly observable
2272 272.0 -0.3 0.5 270.2 Invisible
2273 261.4 -0.2 4.0 245.4 Slightly observable
2274 192.8 2.5 -6.0 197.6 Invisible
2276 318.4 0.1 2.0 311.9 Slightly observable
2277 295.7 2.3 0.4 309.1 Invisible
2278 295.9 0.6 1.8 308.0 Slightly observable
2281 211.1 1.0 0.7 235.4 Observable
2282 164.2 1.2 1.9 184.5 Observable
2283 136.1 -0.2 1.5 147.3 Observable
2284 216.5 -1.4 1.4 214.2 Observable
2285 345 1.0 4.0 55.4 Slightly observable
2286 86.1 -1.8 32 97.0 Slightly observable
2287 171.5 -1.7 0.1 169.6 Slightly observable
2288 59 1.6 11.9 342.8 Slightly observable
2289 NA NA NA NA Slightly observable
2290 NA NA NA NA Invisible
2291 314.0 -3.7 -0.4 319.5 Invisible
2292 3442 9.1 4.1 347.3 Slightly observable
2293 307.7 -0.5 0.9 307.1 Invisible
2294 84.0 0.7 2.0 104.0 Invisible
2295 210.6 -1.2 1.5 2414 Observable
2296 263.1 -1.0 -1.0 275.4 Observable
2297 255.1 -1.6 -0.9 2829 Observable
2298 319.2 0.4 1.3 3443 Observable
2299 351.3 1.4 -3.3 12.6 Slightly observable
2300 80.1 1.2 44 81.9 Observable
2300-2 852 0.5 8.7 82.1 Observable
2301 NA NA NA NA Observable
2302 NA NA NA NA Slightly observable
2303 NA NA NA NA Slightly observable
2304 NA NA NA NA Invisible
2305 2143 1.3 1.6 210.4 Invisible
2306 190.8 -0.1 1.1 193.4 Slightly observable
2307 121.3 1.2 0.6 157.2 Slightly observable
2308 190.4 0.9 -0.7 207.7 Slightly observable
2309 339 5.2 83 9.4 Observable
2310 118.1 -1.7 2.0 87.4 Observable
2311 NA NA NA NA Observable
2312 NA NA NA NA Observable
2313 NA NA NA NA Slightly observable
g314 NA NA NA NA Slightly observable
g315 94.6 1.9 3.6 100.4 Slightly observable
2316 206.8 -0.1 1.1 130.9 Invisible
2317 138.8 5.1 -10.9 115.7 Invisible
2318 106.8 2.9 10.4 44.7 Invisible
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Table 2 Continued.

Site Orientation at bottom (degree) X-tilt (degree) Y-tilt (degree) Orientation 2 m above sea bottom (degree) Seafloor photo
2319 413 2.1 11.5 14.6 Observable
2320 126.4 -3.5 -3.5 132.0 Observable
321 NA NA NA NA Observable
2322 NA NA NA NA Observable
g323 NA NA NA NA Slightly observable
2324 NA NA NA NA Slightly observable
2325 257.0 -0.5 -0.1 288.1 Observable
2326 58.3 -0.6 2.2 55.0 Invisible
2327 3.8 =23 0.0 24.1 Observable
2328 240.3 0.2 -0.5 268.7 Observable
2329 31.1 0.7 3.0 25.1 Observable
2330 195.1 0.9 23 192.1 Observable
2331 303.6 -1.8 22 292.4 Slightly observable
2332 254.1 0.7 3.1 208.1 Invisible
333 201.9 -1.1 0.3 198.4 Observable
2334 215.0 0.1 -3.6 222.5 Observable

2334-2 218.2 -1.4 -1.5 253.5 Observable
2335 347.5 0.0 1.3 348.8 Observable
2336 138.0 -1.6 0.1 118.9 Slightly observable
2337 79.3 1.3 1.7 83.9 Invisible
2338 285.4 1.7 3.1 322.1 Slightly observable
2339 119.7 1.0 -0.4 124.8 Slightly observable
2340 194.4 -0.9 1.0 225.0 Slightly observable
2341 48.6 -0.4 2.6 14.8 Slightly observable
g342 23.6 2.7 22 37.1 Invisible
2343 347.7 0.3 0.4 1.1 Invisible
2344 87.6 1.3 12 88.8 Observable
2345 86.6 0.4 1.2 85.2 Slightly observable
2346 213.3 -0.4 0.8 237.0 Observable

2346-2 141.3 2.4 0.4 161.3 Invisible
2347 3159 -1.4 6.0 307.6 Invisible
2348 93.4 0.6 1.1 127.5 Invisible
2349 165.5 -0.5 3.7 162.8 Invisible
2350 12.1 0.1 2.0 12.1 Invisible
351 171.9 -1.4 6.0 182.3 Invisible
2352 100.7 1.0 0.2 94.5 Invisible
2353 56.7 -0.4 1.3 69.6 Invisible
2354 61.8 1.7 0.0 78.2 Invisible
2355 161.4 0.0 -1.5 250.8 Invisible
2356 50.9 0.0 1.2 72.7 Invisible
2357 193.0 0.3 2.0 184.7 Invisible
2358 208.1 -0.4 2.9 217.1 Invisible
2359 30.5 1.1 2.0 52.6 Invisible
2360 3153 -0.6 24 318.3 Invisible
2361 225.7 -0.3 1.2 2453 Invisible
2362 339.7 0.0 1.3 353.8 Invisible
2363 310.5 -0.9 1.0 334.7 Invisible
2364 1249 -1.1 4.4 1532 Invisible
2365 221.2 1.0 1.2 228.0 Invisible
2366 140.2 -0.9 2.8 170.6 Invisible
2367 17.9 0.0 3.0 12.2 Invisible
2368 231.2 0.3 1.7 238.6 Invisible

p29 259.7 0.0 1.8 291.4 Invisible
pov2 210.5 12.1 7.3 214.0 Observable
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Fig. 2 Grain size distribution in the survey area based on the sub-core observation.
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Fig. 3 Mud content distribution in the survey area based on the sub-core analysis.
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Fig. 4 Representative photos and X-ray CT images from a muddy site (g099), well
sorted medium-grain sand site (g213), and a coaster site (g320).

HsK WIREGHE, (B)BEEONy F7+—a8d->20 &8
ETE BB (311, () BEIC & D R RAH 2
2, RO Ny R T 4 — LA0EERTE B4 (g308 Hisk).
(F)BEIA S <, BIERIBETE VI (249 ) .
FAHEHEIZMDAA TS # T CRED) OEEIX 4.4 cm.

Fig. 5 Representative seafloor photos for well-observable site (g311),
slightly observable site (g308), and unobservable site due to
suspended particles (g249). The weight ball (arrow) seen on the
right-bottom of each photo is 4.4 cm in diameter.
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Fig. 6 A map showing seafloor photograph situation.
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Fig. 7 Fossilized molluscan shells.
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Fig. 8 A map showing fossilized molluscan shell distribution.
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Fig. 9 The distribution of major calcareous nannoplankton

in this area.
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The distributions of five major planktic foraminifera in the study area. (a) Sampling points of K-grab. (b)—(f)
Relative abundance (%) of major planktic foraminifera. In the diagram at site g250, "+" represents the presence

of planktic foraminiferal species and "-" represents barren of the species.

Fig. 10
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Fig. 11  Histograms with 20 um-bin showing results for planktic foraminiferal size analysis regarding both maximum

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

(%), respectively.
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Fig. 12 Histograms with sand grain-size division-based class showing results for planktic foraminiferal size analysis
regarding both maximum and minimum diameters. Horizontal and vertical axes indicate sand grain-size
division-based size class (um) and its frequency (%), respectively. 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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B¥Rk - Report

XBRANBEICH T B BFIRIR

BRER BEVC-ARA Rt -8k mHA-AIL OE-EFE OBEE- 5Kk F

[IZUKA Mutsumi, ITAKI Takuya, SUZUKI Yoshiaki, KATAYAMA Hajime, SAITO Naoki and SUZUKI
Atsushi (2025) Oceanographic environment of the Tsushima Island. Bulletin of the Geological Survey of
Japan, vol. 76 (4/5), p. 235-240, 4 figs.

Abstract: CTD (Conductivity-Temperature-Depth profiler) observations and bottom water sampling
were conducted at 192 sites in the waters surrounding the Tsushima Island during cruise GB23 from
October to November in 2023. The survey area is located around the Tsushima Strait, through which the
Tsushima Warm Current flows into the Sea of Japan. The observed sea surface water temperature ranged
from 18.9 to 23.9 °C and salinity ranged from 33.7 to 34.6, suggesting the influence of both the Kyushu
Coastal Current and the Tsushima Warm Current. The bottom water temperature generally decreased
with increasing depth. In the deeper layers south of the Goto Islands, we observed a water mass thought
to be North Pacific Subtropical Mode Water, which flowed to this region from the Goto Canyon. A
high-turbidity layer was detected in the coastal waters off Kyushu and north of Tsushima Island, likely
influenced by the local topography and ocean currents.

doi:10.9795/bullgsj.76.4-5 235

Keywords: East China Sea, Tsushima Strait, Japan Sea, Northwest Pacific, oceanography
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Fig. 1 Topography around the study area and sampling stations. CTD data was collected at the K-Grab
sampling (KG) site (Seike ef al., 2025). Bathymetry data are from Kisimoto (2000).
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Fig. 2 Relationship between CTD salinity and measured salinity from Niskin bottle sampling in the bottom
layer (a), and depth distribution of corrected CTD salinity (blue) and measured salinity (red) (b).

3. BREZE

3.1 CTDESDHHIE

CTDDIE 5 & v 4 —iF, FEEEOE Al & RHKM IS
B3l RTI s, HWHAROFEUIEE LKL
THIEETH>VER DS, 2O, BHEEEAD
FLHNE 5y A&, KR THIE & R 2CTDO i 4 (3 I Tfi
2513 mDOFEMH TONY) &L, fili k% FE
L7z, JERFOCTDHE T & FME S DBIfR % 5 2 Kalm L,
DUFOMIERAEN U7z, ks, St g245, g256, g268 T,
ARHFEBRHC N ARDBIRA L 22 WTBEME D & 5 728, Zhb
DH A+ OFEBBES T — 2 BRI L 72, WG OB
3r=094TH D, BRAHERR SNz (BE2[X).

i IECTDIE 43 = 0.9671 x CTD¥E 47 + 2.0829

3.2 RBK

CTDTHIM & h = FfwAuZ, AKiA118.9-23.9 °C, #i
33,7346 DR TH 1, Mk T & 1R A i A8
RN ERER T, WEAKIEAY23.0 °CCRTEE, Koy
1334.0fRETH - 72 (B3 Xa, c; F4Xa). — 4T, 4
BASREAE TR, Zhi KR - SES K R
21.0°C, HEr¥934.2) BT L Tz,
WNEMROPRERAKIRLE EICRBHESH D, AW
Whirbhrz10-11 HIZiE, ZRBOKEREIES D545
g 2 ICE b AR L, AKiRIE17.0-24.0 °C, SR
335345 DHPATH 5 Z & NBMEHI» SR I T3

(Senjyu ef al., 2008). Z DFATHIZEDERINE & AT
Boh7T -4k h—RTEILn5, KT
B X N B ORBAIL, xHEERORREAIZ 5
MHTEBHZ LRI

51T, RERGFETIE, KR - S5 ORREKI
NTWBZENHSNTED (Senjyu er al., 2008), LS
FIlIS TR TR & 7= - SR KT, W IR O
WEPPENZOMFKTH % LRI 5.

3.3 EBXK

B X 7= RS AR D AKIRIZFEARNIZ K E L MBI 5 D
KEDEL & 21 FEMRERT CE4X) . RSO
SEHAKEIZ 110 mT, £< OH 4 b A KB O
(KREINZHD : 40-150 m) 12354 T %720, ZDO XD &l
WHBIRR S hA-EELS5hB. Lzn-T, EEKE
FERMNZ SR I O K BEREGE I RAE L T 5 2 & HURIE
INh3.

— T, —EHUETIIARIR17.0°CLLT - ¥4 34.3-34.6
OKBEAER X N7z (5F4Xla). Z OAKBRIZAZE 150 mL
FETEM SN, FRCHBORRIOM A THZETH - 7 (5
3Xb, d). Zh 5k, B s RBBEAICK -
THIEM DR 0D, Fhia i U TIekEE
B E — FARRILK PR REARBRAL T0 5 &%
ZoN5. BN ANR LGS OMIE, AEASEEHE 2
i — FAROBIMME (5 2 1X'Suga and Hanawa, 1995) &
—HLTHD, HEARMICIOR TR T — KO
TS AR R,

— 237 —



WE MRS 20254 BT76%& H4/5%5

(Do) @ineladwa | aoeung
(D,) @imelsadwa] wonog

4t

2}

c &

Bl 31 £ ;
g o

o 3
w

343 g 342 Q_J
=} -

< <

2]

o8 = g
:‘ o8 g

2 [e)

o 3

06 08 —{
= c

= =

o =

ad 6— 04 9—_
Z <
—_ )

o0z M M
_| [X3 _{

c =

FI3X K KROEREOKE (2, b), 55 (c, d), W (e, ) D5AR (Ocean Data View!Z & 0 1EX]) .
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Abstract: During cruise GB23 off Northwest Kyushu, rock samples were collected using a rock corer
and dredger at four sites to determine the lithology and geological ages of the acoustic stratigraphic units.
At one site off the west coast of Ikishima Island, samples of columnar sandy sediment and basalt were
collected by rock corer. Dredge operations, together with the seafloor observations by underwater camera,
were conducted at three sites around the Goto Islands. Basalt was collected at one site to the south of the
islands, and sedimentary rocks (e.g., sandstone and conglomerate) and basalt were collected at one site to
the west. We examined the calcareous nannofossils in the sedimentary rock samples obtained by grab and
dredge sampling. As a result, two samples obtained from the Gotonada Sea and north of Tsushima Island

are correlated to the CN15 biozone.
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Table 1 Description of rock sampling sites during GB23 cruise.

Sample

Water Depth  Wire out .
Sampler Locality

Longitude

Latitude

Time (JST)*

Sample ID Date

Site

Max. tension
(

0.7

Sand; basalt (CC)

Chain bag dredger Off the south of Goto Islands; south Sand (plankton net)

Off the west of Ikishima Island

Rock corer

7

84

33 46.1581" N 129° 35.0402" E

2023/10/29 16:19:44 - 17:46:34

RCO1

RCO1

2.4

of Fukuejima Island

349

317

2023/11/20 15:34:46 — 16:33:50 on bottom 32° 26.6115" N 128° 31.6795" E

D01

D01

298

291

off bottom 32° 26.5608 N 128° 31.6057" E

GB23 Al DA AR E Rk

2.2

Basalt; sand
(plankton net)

southwest of Fukuejima Island

Chain bag dredger Off the south of Goto Islands;

332

2023/11/21 13:19:00 - 14:29:18 on bottom 32° 34.4074" N 128° 24.3817" E

D02

D02

230

221

off bottom 32° 34.5565" N 128° 24.5404" E

Basalt; sandstone;

Chain bag dredger Off the northwest of Goto Islands;

1.7

carbonate rock; sand

west of Ojikashima Island

249

243

2023/11/22 15:18:55-17:05:20 on bottom 33° 10.1881" N 128° 40.5947" E

D03

D03

(plankton net)

175

169

off bottom 33° 9.7777° N 128° 40.7658" E

*From start to end of operation.
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Fig. 4 (a) Locality map of RCO1 point and tracklines for seismic survey. Depth contour lines are based on
GEBCO 2024 grid (GEBCO Compilation Group, 2024) (figures 7, 9 and 12 are the same). (b) Air-gun
seismic profile near the RCO1 site. The position of trackline is indicated by the red bold line in (a). (c) 3.5
kHz SBP profile near the RCO1 site on the same trackline as (b).
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Al (JE#%33 5 10,1881 57, HAF 128 B 40.5947 47, 7K
W43 m) ISR Ly U v —HBFIERL 728, BRI BN
AR, VA Y —&E L EBDIRL, SERRRERT
FHOMERIAFER T I - 723 (B33 )5 9.7777 458, W
12815 40.7658 57, KVE169 m) THEE L 7z. Ky A
TWYRFLSROBIGIZ K 5 &, HERMERHEDOEERET O
WIEHIZY » T ORET ZWEHREM I EHDIh T,
BOBIIELAE AN L 572 (B 13[Xa). BARISAE
25 LIES K IZWDEE EIFEOMETHIEROET AV
BLD5WD, BHHFHFIZSE L 2 o5 b7
D5, REEBIZL XWERELBN, HEEREEY A
Z O AR U TABEDO 5B SRR 6 hz (5513
Xb-d). A FWETIX, TS B VIO RIS
& L7222 BOEEAY G513 K, d) DIEFA IS, FER
I IR TE B S N7z (5 13 [Xa).
AT, KRA, A BEE KRER3M kg
BEOEAORB AR X 7z (514K, b, 25K). %
7o, BRIREIHIE, V7 b3 —F0, a7k A Bk
EREORBOMIZIRE X W7z B 14Xb). BRI hrz
WAL, RIREHOFEET S S D (D03-R02, D03-RO7 ;
H14Ke, f, o, p), BIKR7 L2 —2E D & D (D03-RO3,
DO03-R05 ; 55 14[Xlg, h, k, 1), FRAFOEWEKIKEIMIL O
&L Y D(D03-RO8; H14Xq, 1) B EMAL TH B,
WFhE KERBL TS, AhTERADBAERR
(D03-R02 5 14 Kle, )iz AE > 2 IRERL, B
HEIZEWE D EHfEs I h 5. Keph 2 TGO FH E
BAETBE, FLyPa—20BEHE 5 THERILZ
o OWERBO LS LHERBEEH TS % iTREME A E .
WBE D LEFSFERIZIE, - B b i o JEE R HE
RUE 2 6 5 % LS REEE (WEH, 1961 ; Kiyokawa e al.,
2022) BIEL DAL TWB Z EMBHSNT WS, Rk
AREORHUZIZZ LR 00, S 5 =ik
V& LR R Y O HERUESH ORI 36 13 % 0 &R Ie
3LEZb6N5. —Jf, ZiVEHK (D03-RO1; 28 14 Xe, d)
IZOWTIE, MEXNTINEINY A X - HENKZN
Zenn, aEofhm EFICHETsEELZ NS A
Mz E RS O/MER S - TARIZIE, BT
HBVEEHRORILEE - REEBE IS EAA /3 L
Tx D (FH:, 1989), D03-RO1AKHI ZH & D kiliEHH
E—HDOBEDTH BN D DA, SHBALD LT
» 5. BETRH(D03-R04 L TUFD03-R06; 28 14 X1, j, m, n)
i, MEEH o iR E TR 2 MBS OE, TS, %
BKIEE R EohlEE G, WEZHTH D, BICR
FlidAa s hkn., WEITAKETKISHEREL, ZHRER
Fre EAMEFEEA TS, ZhsDHLEDIRBTS
HWERIZOWTIEAHTS 5.

3. AREF/{taICkBHFEEA
K27 712 & D FRE S N7z ~F RS & 5 VI E RS L 724
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MGt o fE 58, 450k (2138, 2215C, 360, g366) T4
IKEF /At RD 5z, lklg215C KV
2366 12 DWW TIZFHBIMEAE O 720 M » 6 ot L 7= (58
3%). WEECH S nzilklg138, RO EIL /i
5 N 7@l klg360 12 DWTIE, Emiliania huxleyi D H K 0
Pseudoemiliania lacunosa® JEFEH 5> 5, Okada and Bukry
(1980) DCN15H# IZxF Hb & 1, Geologic Time Scale 2020
(Raffi e al., 2020) 125¢ - T, TERAEAIZ0.29 MalAREIZH
HEns (GEak).

BiEE © GBIWUB R HE OB E, HilERELENR
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BHEEUZEE L 2R W 727250 72, SRR A B 22 i
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FRICS MO L T T H VW=7 0ne AR E
7281213, FRORMUVEMESEIC S 2720 72 Bk
BIOXBRCTIRIIZ B 720, BIHALRIZTR W72
Wz ELOEGREOBESEEMILD, AT
hiz. DLEOH 2T BHH L L

H6Xl RCOIMECTEHEONZaT7F v v F v —RBDE
H @by MewmoEORZHEL 2EXRER
B (GB23-RCO1 _rock). () I 7F v v F v —+k2
o3 VERHL A KBNS E DR R
¥t (GB23-RCO1-CC). /SLILDH£i1E85 cm. (¢)
GB23-RCO1_rockit FHE.EL.

Fig. 6 The RCO1 samples in the core catcher section. (a) Angular
basalt sample (GB23-RCO01_rock) being clogged the
bit opening. (b) Sandy sediment with rich calcareous
bioclastic materials (GB23-RC01-CC) filling the core
catcher section. Diameter of the barrel is 8.5 cm. (c)
Sample photo of GB23-RCO1_rock.
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Fig. 7 (a) Locality map of the D01 site and tracklines for seismic survey. "sp" and "ep" in the enlarged map represent the

locations of on-bottom and off-bottom events, respectively. (b) Air-gun seismic profile near the DO1 site. The position
of trackline is indicated by the red bold line in (a).

F8X HiEDOIHERONREN AR N AT F v T F v —iliff. () HE» 5755418, () EEL2 5955430, (o) HEL S
1295318, (D FELS 1375198, BERNFL v ¥ v —DEZEIZR 60 cm.

Fig. 8 Representative seafloor images at the D01 site obtained by underwater camera. (a) 7'41" after on-bottom. (b) 9'43" after on-
bottom. (c¢) 12'31" after on-bottom. (d) 13'19" after on-bottom. Diameter of the dredger in the image is ~60 cm.
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(a) Locality map of the D02 site and tracklines for seismic survey. "sp" and "ep" in the enlarged map represent the
locations of on-bottom and off-bottom events, respectively. (b) Air-gun seismic profile near the D02 site. The position
of trackline is indicated by the red bold line in (a).

D2 HEDOREN KPS X T F v 7 F v —lifg. (a) HE2 5955538, (b) HEAH, 5 154730F. (o
FHE»S5 1857158, (A FEL 5195736, HHENFL v ¥ v —DOEEIZH 60 cm.

Representative seafloor images at the D02 site obtained by underwater camera. (a) 9'53" after on-bottom. (b) 15'30" after
on-bottom. (c) 18'15" after on-bottom. (d) 19'36" after on-bottom. Diameter of the dredger in the image is ~60 cm.
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B HADR THB X h A5G R (a) GB23-
D02-RO1. (b) GB23-D02-R0O1 DY, (c)
GB23-D02-R02.

Fig. 11 Rock samples collected at the D02 site. (a) GB23-
DO02-RO1. (b) Slab sections of GB23-D02-R01. (c)
GB23-D02-R02.
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Fig. 12 (a) Locality map of the D02 site and tracklines for seismic survey. "sp" and "ep" in the enlarged map represent the locations of on-

bottom and off-bottom events, respectively. (b) Air-gun seismic profile near the D03 site. The position of trackline is indicated by
the red bold line in (a).

B3 HEDO3 RO EN KPS X 5% v T F v —liff. (2 FE2 5455108, (b) HE2 5525745, (o) FiE
25 525518%. (d) HEL 5 535345

Fig. 13 Representative seafloor images at the D03 site obtained by underwater camera. (a) 4'10" after on-bottom. (b) 52'4" after
on-bottom. (c) 52'18" after on-bottom. (d) 53'4" after on-bottom.
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GB23 D03-R01 -
H B B

F14K D03 THRELE hiz S AL (), ) B EEHE. (¢) (d) GB23-D03-R01 XU Z DOYINTH. (o) (f)
GB23-D03-R02 e U2 O YJUrie. (g) (h) GB23-D03-R03 K U Z D UJ .
Rock samples collected at the DO3 site. (a), (b) Shipboard sample photographs. (c) (d) GB23-D02-R01 and its slab

Fig. 14
sections. (e) (f) GB23-D03-R02 and its slab section. (g) (h) GB23-D02-R03 and its slab section.
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GB23 D03-R07 :

— < —

o5 14 Xt = HiSDO3 THE & Wz R () () GB23-D03-R04 X O°Z DYIWFH. (k) (1) GB23-D03-R05 &
O ZOYIWrmE. (m) (n) GB23-D03-R06 X U7 OYJWHE. (o) (p) GB23-D03-R0O7 U8 Z DY,

Fig. 14 Continued Rock samples collected at the D03 site. (i) (j) GB23-D03-R04 and its slab section. (k) (1) GB23-D03-R05
and its slab section. (m) (n) GB23-D03-R06 and its slab section. (o) (p) GB23-D03-R07 and its slab section.
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514 X% HiiDO3 THIL X =5 aak (@) () GB23-D03-R08 K U8 O I i,
Fig. 14 Continued Rock samples collected at the D03 site. (q) (r) GB23-D03-R08 and its slab section.

Hi3k TREF OO 2 b

Table 3 List of samples which were examined for calcareous nannofossils.

Cruise  Sample Simplified lithology Calcareous Remarks
nannofossil
GB23  glllA Muddy concretion Barren
GB23  glllB Sandstone Barren
GB23  gl34B Sandstone Barren
GB23  gl138 Sandy mudstone Present CN15
GB23  gl39 Sandstone Barren
GB23  gl48A Lapillistone/lapilli tuff Barren
GB23  gl48B Sandstone Barren
GB23  gld9A Carbonate-cemented sandstone Barren
with bioclast
GB23  gl49B Sandstone Barren
GB23  gl149C Sandstone? Barren
GB23  gl90A Sandstone Barren
GB23  g212B Carbonate-cemented sandstone Barren
GB23  g212C Sandstone Barren
GB23  g214A Sandy mudstone Barren
GB23  g214B Sandy mudstone Barren
GB23  g215A Sandstone Barren
GB23  g215C Sandstone ? Poor reproducibility
GB23  g2508 Carbonate-cemented sandstone Barren
with bioclast
GB23  g303D Sandstone Barren
GB23  g342 Mudstone Barren
GB23  g343 Sandstone Barren
GB23  g349 Bioclast-rich muddy concretion Barren
GB23  g353 Bioclast-rich muddy concretion Barren
GB23  g355C Sandy mudstone Barren
GB23  g355D Sandy mudstone Barren
GB23  g35h7 Mudstone Barren
GB23  g360 Mudstone Present CN15
GB23  g364 Bioclast-rich muddy concretion Barren
GB23  g366 Sandy mudstone ? Poor reproducibility
GB23  DO03-R02 Sandstone Barren
GB23 D03-R06  Conglomerate Barren Carbonate matrix

— 256 —



GB23 iy DA AR & IKE F /L AER (BITiED)

Wak MERAWRRD B L AKE T LA, SR IZRD & 51287 5 A ¢ abundant (%5E),
C:common (%), F:Few (DpE). RIFREBIZXRD LS IZ/ART 5 G good (BEF), M:
moderate (FFEE), P:poor (). FEHRIUIRD K HITRT 5+ FEH AR S /-8, o
PHERE & b < B FE.

Table 4 Distribution chart of calcareous nannofossils identified from the present study materials. Abundance; A:
abundant, C: common, F: few. Preservation; G: good, M: moderate, P: poor. +: present; r: rework.

Sample ID g138 g360
Abundance A F
Preservation G M

Braarudosphaera bigelowii

(Gran & Braarud) Deflandre *
Calcidiscus leptoporus +

(Murray and Blackman)

C. macintyrei

(Bukry and Bramlette)

Coccolithus spp. + +
Discoaster spp.

Emiliania huxleyi (Lohmann) +

Gephyrocapsa spp.small (<4 pm) +

Gephyrocapsa oceanica Kamptner + +

Gephyrocapsa parallela Hay and Beaudry
Gephyrocapsa spp. (4-5.5 um)

Gephyrocapsa spp.large (>5.5 ym)
Helicosphaera carteri (Wallich) + +
Helicosphaera inversa (Gartner)
Helicosphaera sellii
(Bukry and Bramlette)
Pseudoemiliania lacunosa

(Kamptner)
Syracosphaera sp. +
Small placolith (<2 um)
Reticulofenestra asanoi Sato and Takayama
Reticulofenestra cf. asanoi

Reticulofenestra spp. (<7 um) + +
Reticulofenestra pseudoumbilicus Gartner (>7
pm)
Sphenolithus spp.
Umbilicosphaera spp. +
CN zone (Okada and Bukry, 1980) CN15 CN15
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B¥Rk - Report

AuMAtEEiEE (GB23 fili) THRIE hiBEHERYOILFHER

ARE WM BT 6K RHEE BRA D
FIlE-RT MO AH A3 EE A ER A6

KUBOTA Ran, TACHIBANA Yoshiko, SUZUKI Yoshiaki, [IZUKA Mutsumi, ITAKI Takuya,
KATAYAMA Hajime, KANEKO Naotomo, ISHINO Saki, ISHIZUKA Osamu and KISE Hiroki (2025)
Chemical composition of marine surface sediments in the area offshore from northwestern Kyushu, Japan
(Cruise GB23). Bulletin of the Geological Survey of Japan, vol. 76 (4/5), p. 259-276, 4 figs. and 5 tables.

Abstract: We determined the concentrations of 23 elements in 186 marine surface sediment samples
collected in the area offshore from northwestern Kyushu, and report the chemical composition data and
spatial trends. CaO is the most abundant element in the samples, with a wide concentration range of
2.63-50.2 wt%. The study area is divided into three regions (the Gotonada Sea area, the area around the
Hiradoshima-Genkainada Sea, and the Tsushima Strait) with distinct chemical compositions. The samples
from the Gotonada Sea area have high concentrations of 18 elements and low concentrations of K,O,
CaO, Rb, Sr, and Ba. The relationships among the major elements concentrations in samples from this
area differ from those in samples from the other two areas. These results suggest that the Gotonada Sea
samples received a large contribution of mafic clastic material. The concentrations of K»O, Rb, and Ba in
the samples from the Hiradoshima-Genkainada Sea are higher than those in samples from the other two
areas, indicating that some of the Genkainada Sea samples contain terrigenous particles. Samples from
the Tsushima Strait have high concentrations of CaO and Sr, and differ from river sediments in Tsushima
due to the dilution effect of the CaO component of biogenic debris particles (carbonate minerals). A
comparison of the elemental compositions of river and marine sediments in the coastal zone suggests a
low rate of sediment discharge from the present-day terrestrial environment to the marine environment.

Keywords: simultaneous multi-element analysis, clastic material, bioclast, mafic rock, felsic rock,
transportation of sediments from the land to the sea, dilution by bioclast

2 F

doi:10.9795/bullgsj.76.4-5_259

EWNZ ENHEI E Az T BRI LR I3 K0,

JUNAL PG IR T EREL X A 72 YIS 2 R HE ) 186 AURHC
DVWTBEHEAER L MR ERL, LFHE O
RAGREIT OO THRE T 5. AT IO HERED R
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Fig. 1 Sampling locations and particle size distribution map of marine surface sediments in the northwestern
offshore area of Kyushu, Japan (GB23 Cruise). Topographic isobaths are at 100 m intervals. Submarine
topographic map is based on Kisimoto (2000). The samples indicated by black circles are dredged samples
(D01, D02), and no chemical composition data was obtained.
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Table 1 Major element composition of marine surface sediments in the northwestern offshore area of Kyushu, Japan (GB23 Cruise).

Location Latitude Longitude W. D. Na,O MgO Al,O3 P,0s K,0 CaO TiO, MnO T-Fe,03
no. deg-min deg-min m wt% wt% wt% wt% wt% wt% wt% wt% wt%
g98 32-25.6769 N 128-22.1973 E 396 1.33 1.09 3.41 0.091 0.716 12,7 0.106 0.030 2.10
g99 32-26.1238 N 128-28.7868 E 383 3.05 1.70 6.47 0.117 1.29 23.5 0.299 0.041 2.46
g100 32-26.5215 N 128-35.2885 E 299 2.07 1.28 6.28 0.108 1.79 15.8 0.218 0.049 2.13
gl01 32-26.7212 N 128-41.9322 E 258 2.30 1.90 5.67 0.108 1.28 25.0 0.296 0.039 3.18
gl02 32-27.0621 N 128-48.7796 E 219 2.45 2.01 6.39 0.109 1.56 21.3 0.258 0.033 3.27
g107 32-28.5114 N 129-22.2522 E 181 3.39 2.36 12.1 0.126 1.62 13.6 0.512 0.070 5.03
gl08 32-28.7391 N 129-28.9565 E 112 2.75 1.92 11.3 0.112 1.87 7.80 0.392 0.102 4.31
gl09 32-28.9427 N 129-35.6223 E 93 3.34 2151 13.3 0.096 1.75 8.34 0.538 0.086 4.78
gll0 32-29.3223 N 129-42.2044 E 78 3.13 2.78 12.2 0.082 1.67 4.83 0.625 0.112 5.52
glll 32-29.6234 N 129-48.9240 E 82 1.17 1.59 5.75 0.082 0.759 2.69 0.328 0.061 4.31
gll2 32-29.9156 N 129-55.7666 E 73 1.95 2.25 9.04 0.072 1.14 5.04 0.240 0.056 4.94
gllé 32-31.4387 N 128-21.7651 E 382 1.89 1.37 3.96 0.104 0.745 19.5 0.121 0.032 2.08
gll7 32-31.8219 N 128-28.4369 E 266 0.918 0.920 1.78 0.079 0.487 10.9 0.071 0.023 1.46
gll18 32-32.0444 N 128-34.8815 E 167 1.59 1.75 3.55 0.116 0.927 26.9 0.083 0.028 1.34
gl19 32-32.5509 N 128-41.7315 E 115 L.71 2.34 2.50 0.133 0.592 34.5 0.087 0.031 .22
g120 32-32.6613 N 128-48.6078 E 119 1.77 3.46 3.74 0.163 0.734 33.8 0.230 0.029 3.95
gl22 32-33.4207 N 129-1.8022 E 206 3.65 2.18 8.55 0.142 1.37 18.6 0.393 0.042 3.29
gl23 32-33.6282 N 129-8.4914 E 204 3.33 2.06 9.53 0.114 1.52 16.1 0.414 0.048 4.28
gl24 32-33.8914 N 129-15.2501 E 199 3.24 2.24 10.9 0.130 1.61 15.3 0.488 0.060 5.07
gl25 32-34.0850 N 129-21.9285 E 124 2.99 2.29 11.8 0.106 1.65 11.3 0.370 0.065 4.63
gl26 32-34.3918 N 129-28.5857 E 114 3.17 2.78 12.6 0.112 1.56 12.1 0.555 0.087 5.60
gla7 32-34.6231 N 129-35.3308 E 97 3.18 3.01 12.6 0.105 1.58 10.9 0.564 0.087 5.79
gl28 32-35.0020 N 129-41.9366 E 71 2.46 1.98 7.93 0.078 0.988 7.31 0.324 0.062 3.78
gl29 32-35.6466 N 129-55.4600 E 70 3.23 2.84 9.92 0.165 1.36 15.6 0.442 0.064 4.78
g135 32-37.9361 N 128-34.7490 E 105 1.53 1.87 4.01 0.102 0.798 31.1 0.198 0.044 1.59
g136 32-39.1315N 129-1.4793 E 147 2.29 2.42 5.34 0.132 1.03 27.1 0.255 0.028 3.44
g137 32-39.2660 N 129-8.4341 E 163 3.11 2.34 9.14 0.125 1.57 17.3 0.397 0.041 4.62
g138 32-39.6149 N 129-14.9477 E 156 2.63 2.90 8.61 0.113 1.73 17.5 0.383 0.044 7.13
g139 32-39.8043 N 129-21.5739 E 139 3.14 2.60 10.7 0.119 1.59 15.5 0.451 0.060 5.42
g140 32-40.0683 N 129-28.4065 E 113 3.16 3.21 12.5 0.121 1.48 10.1 0.610 0.092 6.10
gl41 32-40.3114 N 129-35.0125 E 106 3.17 2.52 10.6 0.108 1.51 10.9 0.486 0.060 4.66
gl42 32-40.6718 N 129-41.5827 E 74 3.00 1.84 9.92 0.053 1.32 5.71 0.340 0.048 3.30

g148 32-43.5636 N 128-34.3957 E 126 2.53 4.39 9.77 0.333 1.03 21.6 0.872 0.107 6.05
g149 32-44.4572 N 128-54.3786 E 81 1.00 1.53 1.92 0.114 0.401 32.8 0.078 0.015 0.981
g150 32-44.7319 N 129-1.2264 E 108 2.15 2.06 5.00 0.121 0.858 25.2 0.251 0.026 2.12
gl51 32-45.0320 N 129-7.7882 E 121 2.56 2.32 7.55 0.139 1.29 24.8 0.307 0.034 3.12
gl52 32-45.3046 N 129-14.6142 E 126 2.88 2.40 8.45 0.121 1.45 18.8 0.360 0.039 3.78
g153 32-45.5742 N 129-21.3618 E 115 2.47 1.54 8.31 0.074 1.77 12.3 0.300 0.031 2.84
gl54 32-45.8026 N 129-28.0210 E 105 2.59 1.74 8.37 0.084 1.56 10.1 0.348 0.035 3.02
gl55 32-46.1282 N 129-34.7877E 85 2.70 IR52) 8.23 0.061 1.57 9.43 0.242 0.025 2.68
gl56 32-46.3598 N 129-41.4615E 73 3.21 2.72 10.8 0.135 1.69 10.6 0.437 0.045 4.49
gl62 32-49.0757 N 128-34.3239E 112 1.13 2.01 1.59 0.134 0.447 40.3 0.056 0.071 1.15
gl66 32-50.7257 N 129-7.5900 E 63 1.98 285 3.28 0.164 0.654 34.5 0.173 0.019 1.25
gle7 32-50.9639 N 129-14.2619 E 7 2.31 2.66 2.93 0.169 0.577 39.2 0.125 0.018 1.22
gl68 32-51.3345 N 129-20.8764 E 76 2.40 2.41 3.84 0.147 0.835 34.0 0.137 0.020 1.44
gl69 32-51.4714 N 129-27.6860 E 64 2.13 1.78 6.11 0.099 1.57 16.3 0.206 0.028 2.17
g180 32-57.4504 N 129-34.1000 E 47 1.38 1.70 2.40 0.155 0.483 31.8 0.115 0.019 1.35
g190 33-2.4491 N 129-13.6581 E 67 1.33 1.74 0.73 0.087 0.156 50.9 0.028 0.014 0.284
gl92 33-3.1805 N 129-33.7937 E 49 2.25 2.47 4.46 0.178 0.806 33.1 0.192 0.021 1.60
200 33-6.4563 N 128-46.6266 E 111 2.30 2.00 4.68 0.107 115 28.7 0.179 0.019 1.74
g201 33-6.8815 N 128-53.3291 E 93 2.31 1.61 5.84 0.094 1.53 19.2 0.220 0.022 1.86
202 33-7.3602 N 128-59.7180 E 73 1.90 2.25 3.14 0.150 0.562 35.8 0.201 0.018 170
g203 33-8.1410 N 129-13.2405 E 64 1.67 1.17 4.10 0.078 1.19 14.0 0.153 0.026 1.23
g204 33-10.8279 N 129-18.2322 E 71 1.45 2.04 2.63 0.113 0.346 40.9 0.108 0.038 1.29
g204-2-2 33-8.6200 N 129-19.9351 E 66 1.24 1.75 3.55 0.123 0.503 34.7 0.148 0.048 1.86
g205 33-8.5695 N 129-26.5709 E 62 2.14 2885 4.02 0.143 0.756 33.0 0.158 0.021 1.45
g212 33-12.1669 N 128-46.2401 E 147 1.60 1.15 4.31 0.081 1.39 20.1 0.316 0.031 1.83
g213 33-12.4072 N 128-53.0689 E 105 1.97 2,38 3.10 0.123 0.817 35.4 0.121 0.017 1.57
g214 33-13.6116 N 129-12.8720 E 64 1.17 1.19 2.66 0.098 0.693 27.9 0.104 0.026 0.987
g215 33-14.1197 N 129-19.4391 E 56 1.17 1.84 3.60 0.087 0.529 33.9 0.098 0.038 1.43
g223 33-18.1689 N 128-52.5768 E 123 2.22 1.79 4.96 0.105 1.19 28.1 0.215 0.022 1.96
g224 33-18.4126 N 128-59.2770 E 112 2.07 1.98 4.16 0.111 1.09 29.0 0.169 0.019 1.64
g225 33-18.8334 N 129-6.1134 E 92 1.45 1.07 3.93 0.092 1.01 15.8 0.158 0.018 1.49
g226 33-19.4038 N 129-12.6889 E 57 1.11 1.35 1.76 0.092 0.480 30.0 0.212 0.027 1.06
g227 33-19.4559 N 129-19.2167 E 81 1.80 1.48 5.17 0.090 1.35 14.4 0.216 0.023 2.03
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Table 1 Continued.
Location Latitude Longitude W. D. Na,O0 MgO Al,O3 P,0s5 K0 CaO TiO, MnO T-Fe,03

no. deg-min deg-min m wt% wt% wt% wt% wt% wt% wt% wt% wt%
g235 33-24.0757 N 128-59.0816 E 119 1.75 1.40 4.58 0.084 1.48 22.6 0.157 0.019 1.78
g236 33-24.2974 N 129-5.7538 E 107 1.67 K55 4.23 0.091 1.20 25.7 0.145 0.022 1.96
g237 33-24.7981 N 129-12.4962 E 95 2.09 1.90 5.48 0.105 1.36 23.0 0.227 0.025 2.36
g238 33-25.1546 N 129-18.9152 E 86 2.18 1.44 7.13 0.070 2.01 12.0 0.208 0.026 1.99
g239 33-26.0639 N 129-39.2800 E 48 2.30 2.54 6.00 0.158 0.938 29.0 0.399 0.026 2,73
g245 33-29.8251 N 128-58.7043 E 144 2.10 1.71 4.80 0.098 1.19 27.6 0.196 0.022 1.82
g246 33-30.1715 N 129-5.4567 E 118 1.96 1.68 4.37 0.094 1.14 28.9 0.181 0.019 1.81
g247 33-30.3818 N 129-12.1994 E 107 2.26 1.74 5.80 0.090 1.48 21.8 0.203 0.023 1.99
g248 33-30.9205 N 129-18.9673 E 94 2.04 1.32 6.22 0.055 2.11 12.5 0.163 0.022 2.07
g249 33-31.1285 N 129-25.3218 E 84 1.99 1.52 6.21 0.078 1.75 16.0 0.224 0.023 1.98
g250 33-31.3395 N 129-32.2822 E 69 1.38 1.77 3.06 0.144 0.781 32.3 0.228 0.023 1.89
g251 33-31.7937 N 129-38.8242 E 69 2.45 2.17 5.95 0.131 1.17 25.3 0.332 0.025 2.42
g252 33-32.0863 N 129-45.7185 E 51 2.24 2.07 5.49 0.114 1.39 25.9 0.220 0.022 1.90
g256 33-35.2994 N 128-51.1925 E 136 2.02 1.30 5.32 0.082 1.68 20.1 0.137 0.021 1.54
g257 33-35.7234 N 128-57.8907 E 152 1.80 1.61 4.22 0.101 1.29 29.8 0.154 0.020 1.65
g258 33-35.8559 N 129-5.0843 E 119 1.82 1.44 3.52 0.078 1.14 29.2 0.094 0.016 1.37
g259 33-36.1095 N 129-11.7906 E 110 2.20 1.39 5.49 0.071 1.70 19.8 0.131 0.019 1.68
8260 33-36.2594 N 129-18.4001 E 101 2.21 1.30 6.75 0.060 2.11 13.5 0.163 0.020 1.96
g261 33-36.6485 N 129-25.0743 E 91 1.92 1.37 6.32 0.052 2.11 12.6 0.191 0.029 2.17
8263 33-37.4184 N 129-38.6561 E 66 2.37 2.07 5.15 0.117 1.16 28.2 0.232 0.022 1.76
g264 33-37.7245 N 129-45.6023 E 60 1.66 0.794 6.15 0.055 2.64 9.70 0.138 0.017 1.19
g265 33-38.1796 N 129-58.9399 E 49 2.37 1.70 7.65 0.076 2.05 14.0 0.269 0.030 2.35
g268 33-41.0485 N 128-50.8847 E 143 1.64 1,26 4.54 0.088 1.49 23.3 0.140 0.024 1.41
g269 33-41.3360 N 128-57.6052 E 118 1.57 1.29 3.75 0.115 1.23 28.5 0.123 0.020 1.38
g270 33-41.5447 N 129-4.4248 E 125 1.93 1.51 4.36 0.079 1.29 25.9 0.146 0.020 1.50
g271 33-41.8964 N 129-11.2978 E 117 1.88 1.53 4.55 0.083 1.42 24.2 0.125 0.020 1.59
g272 33-42.0554 N 129-18.1701 E 104 2.09 1.18 5.72 0.063 1.85 15.3 0.100 0.019 1.39
g273 33-42.3488 N 129-24.7998 E 96 2.02 1.09 6.50 0.064 2.12 11.4 0.116 0.023 1.71
g274 33-42.8390 N 129-31.6224 E 86 1.39 1.91 1.92 0.145 0.618 38.2 0.077 0.016 1.29
g276 33-43.9119 N 129-58.6631 E 52 1.33 0.886 4.94 0.047 2.28 14.7 0.066 0.011 1.04
8277 33-44.1997 N 130-5.4134 E 53 1.73 1.19 6.35 0.046 2.32 11.7 0.214 0.022 1.73
g278 33-44.3828 N 130-12.2345E 40 1.52 0.674 5.21 0.039 2.79 6.78 0.091 0.022 1.41
g281 33-46.3716 N 128-43.8046 E 116 1.31 0.848 2.66 0.055 1.10 28.1 0.047 0.015 0.899
g282 33-46.6722 N 128-50.5605 E 121 1.71 0.814 4.93 0.052 1.92 15.6 0.079 0.019 1.07
g283 33-46.9975 N 128-57.3195 E 120 1.59 1.42 3.78 0.087 1.20 28.2 0.118 0.019 1.44
g284 33-47.3444 N 129-4.0473 E 114 1.62 1.27 4.05 0.085 1.24 24.8 0.128 0.021 1.48
g285 33-47.6098 N 129-10.8942 E 120 1.93 1.46 3.94 0.098 1.22 29.7 0.082 0.025 1.12
g286 33-47.7787 N 129-17.6488 E 120 1.97 1.31 5.33 0.071 1.73 20.3 0.130 0.028 1.35
g287 33-48.1419 N 129-24.5528 E 103 1.87 0.828 6.12 0.064 2.29 12.7 0.071 0.023 111
g288 33-48.3051 N 129-31.3361 E 94 1.61 1.37 3.78 0.090 1.43 27.4 0.088 0.016 1.24
g289 33-48.6562 N 129-37.8937 E 56 1.15 1.95 1.61 0.122 0.57 39.8 0.078 0.018 0.688
g290 33-49.2064 N 129-51.4912 E 52 1.82 1.81 4.48 0.107 1.35 25.5 0.236 0.021 1.62
g291 33-49.4274 N 129-58.2803 E 51 1.06 0.497 4.79 0.025 2.57 .21 0.074 0.010 0.902
g292 33-49.7025 N 130-5.9962 E 48 1.18 0.484 5.63 0.038 2.68 5.86 0.054 0.011 0.952
8293 33-49.9275 N 130-11.8438 E 47 1.26 0.461 6.00 0.034 2.69 2.63 0.069 0.011 1.17
g294 33-50.1583 N 130-18.6472 E 50 2.37 1.58 8.09 0.076 2.38 12.9 0.233 0.026 2.17
g295 33-52.2694 N 128-50.2533 E 118 1.64 1.09 3.75 0.063 1.35 26.4 0.074 0.020 1.19
8296 33-52.6446 N 128-57.0443 E 132 1.95 1.36 4.34 0.079 1.45 25.8 0.113 0.021 1.39
g297 33-53.1073 N 129-3.7768 E 118 1.62 1.01 4.30 0.098 1.52 22.4 0.080 0.020 1.33
g298 33-53.3110 N 129-10.4759 E 106 1.36 1.36 2.56 0.109 0.873 35.0 0.058 0.026 1.23
g299 33-53.4630 N 129-17.1349 E 125 1.87 0.936 5.15 0.067 1.86 21.8 0.049 0.031 0.874
g300 33-53.7103 N 129-24.4145 E 106 1.52 1.00 4.93 0.066 1.83 19.2 0.096 0.044 1.04
g301 33-54.0102 N 129-30.9745 E 105 1.36 0.830 4.77 0.063 2.02 19.9 0.049 0.041 0.744
g302 33-54.3769 N 129-37.7693 E 90 1.13 0.616 4.74 0.047 1.91 11.4 0.048 0.023 0.742
g303 33-54.5265 N 129-44.5085 E 87 1.34 1.11 3.68 0.084 1.28 23.3 0.209 0.038 1.21
g304 33-54.9464 N 129-51.1805 E 82 2.19 1.62 6.31 0.082 1.90 17.4 0.224 0.025 2.42
g305 33-55.0481 N 129-57.8709 E 80 2.05 1.58 5.91 0.076 1.96 18.3 0.153 0.021 2.38
g306 33-58.0533 N 128-56.8452 E 132 2.21 1.20 5.46 0.069 1.83 18.6 0.127 0.020 1.47
g307 33-58.6356 N 129-3.3629 E 126 1.75 0.709 5.46 0.081 2.14 13.7 0.051 0.015 1.01
g308 33-58.9509 N 129-9.9560 E 110 1.34 1.29 2.49 0.099 0.744 32.8 0.067 0.023 1.16
g309 33-59.3602 N 129-17.2973 E 116 1.17 1.74 1.81 0.097 0.551 40.9 0.042 0.073 0.690
g310 33-59.5902 N 129-23.9277E 129 1.22 0.986 4.04 0.062 1.65 23.2 0.048 0.051 0.803
g311 33-59.6593 N 129-30.7612 E 100 1.66 0.933 5.05 0.063 1.77 19.4 0.057 0.029 0.795
g312 34-0.0242 N 129-37.4334 E 103 1.53 0.669 5.54 0.051 2.29 12,7 0.158 0.029 0.863
g313 34-0.2227 N 129-44.0193 E 102 1.66 1.18 5.09 0.075 1.84 19.2 0.126 0.024 1.50
g314 34-0.5717 N 129-50.8932 E 92 1.93 1.17 6.12 0.064 2.22 14.2 0.124 0.017 1.47
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Location Latitude Longitude W. D. Na,O MgO AlyOg P05 K,0 CaO TiO, MnO T-Fe,04
no. deg-min deg-min m wt% wt% wt% wt% wt% wt% wt% wt% wt%
g315 34-0.8516 N 129-57.6832 E 85 1.83 1.13 6.34 0.071 2.36 14.0 0.133 0.016 1.54
g316 34-4.2500 N 129-2.9372 E 131 1.90 1.60 4.34 0.092 1.44 26.6 0.097 0.019 1.46
g317 34-4.6065 N 129-9.5552 E 71 1.38 2.11 1.31 0.094 0.294 44.6 0.065 0.019 0.665
g318 34-5.0225 N 129-16.9315 E 102 0.861 1.72 1.28 0.097 0.318 43.3 0.045 0.045 0.909
g319 34-5.2266 N 129-23.5348 E 113 1.30 1.43 3.37 0.083 1.30 30.3 0.063 0.063 0.871
g320 34-5.4891 N 129-30.2986 E 121 1.28 0.760 4.62 0.060 1.84 21.1 0.046 0.021 0.702
g321 34-5.7970 N 129-37.2375E 117 1.75 1.52 2.98 0.091 1.07 33.7 0.058 0.040 0.943
g322 34-6.1068 N 129-43.9573 E 106 1.77 1.04 4.99 0.083 1.98 20.5 0.061 0.018 1.19
g323 34-6.3831 N 129-50.5928 E 100 1.86 1.21 5.22 0.071 2.00 22.0 0.076 0.014 1.31
g324 34-6.4667 N 129-57.4794 E 98 1.53 1.40 3.50 0.097 1.24 29.1 0.096 0.017 1.28
g325 34-9.8701 N 129-9.1205 E 80 1.59 2.05 4.67 0.115 1.08 27.4 0.232 0.032 2.64
326 34-10.8070 N 129-23.0623 E 106 1.55 1.67 3.21 0.102 0.890 31.0 0.121 0.026 1.63
g327 34-11.0367 N 129-29.8847 E 119 1.29 1.31 2.80 0.087 1.05 34.2 0.044 0.039 0.876
g328 34-11.5139 N 129-36.8555 E 107 1.54 1.41 3.25 0.081 1.18 32.5 0.046 0.024 0.863
8329 34-11.8299 N 129-43.5814 E 115 1.70 1.57 3.22 0.088 1.09 32.5 0.073 0.022 1.14
g330 34-12.1299 N 129-50.3651 E 111 1.63 1.47 3.21 0.081 1.11 31.9 0.061 0.020 1.08
g331 34-12.3620 N 129-56.9158 E 106 1.60 1.86 2.91 0.102 0.857 35.7 0.085 0.019 1.34
g332 34-16.8244 N 129-29.7041 E 107 1.50 1.89 2.54 0.102 0.761 38.4 0.087 0.033 1.79
g333 34-17.2272 N 129-36.6619 E 115 1.48 1.73 2.31 0.094 0.711 39.6 0.079 0.026 1.18
g334 34-17.4989 N 129-43.4511 E 102 1.56 1.73 2.09 0.090 0.581 40.7 0.065 0.034 1.01
g335 34-17.8981 N 129-49.9341 E 114 1.69 1.39 3.35 0.083 1.27 313 0.046 0.022 0.979
g336 34-18.3202 N 129-56.4991 E 117 1.77 1.78 2.82 0.083 0.904 34.9 0.074 0.021 1.35
g337 34-22.6695 N 129-29.5139 E 93 1.64 23T 3.00 0.096 0.958 35.7 0.123 0.023 3.83
g338 34-22.8757T N 129-36.1761 E 107 1.57 1.76 2.53 0.081 0.751 37.6 0.092 0.020 1.79
g339 34-23.1583 N 129-42.9013 E 111 1.72 1.72 2.54 0.090 0.710 38.3 0.084 0.020 1.45
g340 34-23.3894 N 129-49.6897 E 116 1.55 1.62 2.69 0.083 0.855 35.9 0.078 0.018 1.38
g341 34-23.9837 N 129-56.1845 E 117 1.50 1.92 2.30 0.098 0.793 39.1 0.080 0.018 1.57
g342 34-28.3296 N 129-29.2108 E 92 2.08 2.09 5.70 0.099 1.42 24.4 0.248 0.025 3.27
g343 34-28.5697 N 129-35.9588 E 101 1.88 1.77 4.49 0.112 111 30.2 0.182 0.024 2.30
g344 34-28.7187 N 129-42.3904 E 105 1.84 1.80 3.91 0.095 1.00 33.9 0.154 0.024 2.17
g345 34-29.1703 N 129-49.3856 E 113 1.75 1.73 3.40 0.092 0.967 34.9 0.129 0.020 1.91
g346 34-29.2977 N 129-56.1787 E 113 1.58 1.82 2.78 0.093 0.713 38.8 0.106 0.019 1.48
g347 34-34.2488 N 129-35.6785 E 93 2.04 2.04 5.67 0.097 1.50 25.4 0.238 0.024 3.88
g348 34-34.4983 N 129-42.4114 E 103 1.99 1.92 5.02 0.104 1.30 28.1 0.224 0.025 3.49
8349 34-34.7899 N 129-49.1323 E 109 1.99 1.73 4.54 0.090 1.09 30.6 0.180 0.026 2.41
g350 34-34.0444 N 129-55.8875 E 112 1.93 177 3.92 0.093 1.05 33.4 0.159 0.022 2.04
g351 34-39.8376 N 129-35.3880 E 88 2.56 1.88 6.32 0.094 1.53 22.9 0.261 0.029 2.60
g352 34-40.0533 N 129-42.3083 E 106 1.78 1.72 4.85 0.112 1.22 30.3 0.225 0.029 3.02
g353 34-40.4600 N 129-48.9322 E 110 1.95 1.47 5.06 0.085 1.26 25.3 0.208 0.027 2.41
g354 34-40.7321N 129-55.4378 E 116 1.96 1.60 5.32 0.091 1.38 24.9 0.213 0.027 2.48
g355 34-45.4507 N 129-28.4974 E 66 1.23 2.25 1.80 0.109 0.408 43.3 0.086 0.030 1.04
g356 34-45.4964 N 129-35.1059 E 79 2.03 2.09 4.58 0.109 1.23 28.2 0.185 0.025 2.21
g357 34-45.7361 N 129-41.9631 E 104 1.83 1.99 5.50 0.095 1.51 26.2 0.248 0.028 4.22
g358 34-46.0082 N 129-48.7363 E 117 1.87 1.72 4.94 0.118 1.26 26.5 0.219 0.026 2.78
g359 34-46.3386 N 129-55.3446 E 118 2.32 1.54 7.15 0.078 1.85 16.9 0.274 0.026 2.58
g360 34-50.8853 N 129-28.1972 E 114 1.91 2.10 5.55 0.101 1.72 234 0.220 0.034 4.46
g361 34-51.1920 N 129-35.1132 E 95 1.61 2.22 2.84 0.098 0.868 36.3 0.092 0.029 1.92
g362 34-51.2791 N 129-41.8313 E 102 1.96 1.89 5.69 0.104 1.72 22.5 0.236 0.026 3.73
£363 34-51.7279 N 129-48.6895 E 121 2.12 1.61 6.87 0.124 1.92 15.4 0.285 0.030 3.12
g364 34-52.0072 N 129-55.3447 E 125 1.73 1.41 5.43 0.074 1.58 18.4 0.228 0.023 2.67
g365 34-56.8086 N 129-35.1223 E 140 2.43 1.82 6.84 0.103 1.68 22.2 0.281 0.034 2.81
g366 34-57.0521 N 129-41.7449 E 114 1.85 1.87 5.37 0.094 1.54 25.4 0.195 0.027 3.18
g367 34-57.3475 N 129-48.4565 E 127 2.08 1.58 6.16 0.109 1.72 19.5 0.272 0.030 3.08
368 34-57.5481 N 129-55.2570 E 130 1.67 1.08 5.31 0.084 1.63 13.1 0.191 0.019 2.03
p29 32-48.0384 N 129-11.9877 E 97 2.02 2.27 4.80 0.172 1.04 31.2 0.255 0.028 3.22
3% Bold type indicates the concentration of the richest element in each sample.
CaO, Rb, Sr, BaZbi<) DA H KI5 C AEZRN
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Table 2 Trace element composition of marine surface sediments in the northwestern offshore area of Kyushu, Japan (GB23 Cruise).

Location W. D. Li Be Sc \ Cr Co Ni Cu Zn Rb Sr Y Ba Pb
no. m mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
298 396 15 0.6 3.5 27 25 4.8 14 6.6 45 30 437 8.5 100 7.9
g99 383 23 0.8 5.9 39 36 5.6 19 12 57 47 885 11 223 13
g100 299 15 0.9 3.6 26 23 4.7 11 5.1 41 57 732 10 348 13
gl01 258 21 1.0 6.0 34 34 6.4 18 7.4 67 48 1042 12 195 12
g102 219 25 11 5.7 33 36 5.6 18 8.6 62 53 970 12 240 13
gl07 181 42 L2 12 84 47 12 23 14 96 62 607 15 286 20
gl08 112 35 1.1 9.4 61 27 8.7 14 5.8 56 60 490 11 390 19
g109 93 36 1.2 14 80 36 11 15 6.2 72 57 574 14 375 18
gl10 78 30 1.1 15 93 39 11 15 5.5 76 49 451 15 362 15
glll 82 28 0.6 9.8 86 30 9.0 13 5.6 62 31 142 10 124 12
gll2 73 41 1.2 9.5 52 37 9.4 18 5.0 65 42 310 8.9 185 16
gll6 382 19 0.6 4.4 31 28 5.0 17 9.4 50 30 708 9.0 104 9.6
gll7 266 8.4 0.4 1.9 16 18 3.2 7.1 2.8 31 18 502 8.5 63 4.1
gll8 167 9.5 0.5 2.8 20 18 3.2 9.6 3.7 31 32 1361 9.3 181 9.6
gl19 115 9.7 0.4 2.3 15 13 2.9 7.8 3.6 29 19 1838 8.9 113 7.2
g120 119 19 0.6 5.1 28 36 7.1 21 4.6 61 22 1644 10.1 89 13.9
gl22 206 37 L1 8.6 49 50 6.4 26 14 72 51 835 14 203 14
gl23 204 36 1.3 8.9 53 44 7.3 22 11 81 55 594 13 227 15
gl24 199 38 1.3 10 64 43 8.3 21 11 83 54 591 13 249 16
gl25 124 29 1.1 9.4 64 30 8.5 16 6.7 64 48 599 10 329 14
g126 114 41 1.4 11 76 49 11 19 8.4 77 49 609 13 292 15
gl27 97 41 1.3 12 76 56 12 21 8.4 77 49 582 13 284 16
gl128 71 21 0.7 7.5 58 44 8.2 16 583 40 26 483 8.2 184 9.7
gl29 70 40 1.4 9.0 54 47 8.7 24 11 72 48 891 16 214 18
gl35 105 10 0.5 4.3 33 17 3.7 8.1 5.0 35 28 1731 11 169 11
2136 147 25 0.9 5.7 30 35 4.5 17 8.6 54 35 1248 12 129 11
gl137 163 38 1.3 9.5 52 54 7.5 25 12 78 57 675 14 210 14
g138 156 34 1.4 9.5 54 47 8.7 21 9.4 85 59 727 12 178 14
gl139 139 39 L2 9.6 61 39 8.6 19 9.7 74 49 670 12 245 15
gl40 113 37 1.2 14 97 48 13 23 11 83 46 535 13 278 15
gl4l 106 39 1.2 9.3 53 53 8.4 25 8.8 62 47 522 12 243 14
gld2 74 40 1.0 7.5 40 38 7.6 17 5.3 45 41 369 8.5 257 15
gl48 126 13 0.9 11 89 52 17 43 11 74 33 1213 22 312 17
g149 81 9.3 0.2 2.4 15 11 2.0 9.3 3.4 14 15 1792 6.4 79 7.0
gl150 108 23 0.6 5.8 30 25 4.3 13 7.3 41 33 1282 11 151 12
gl51 121 30 0.9 8.3 45 55 6.4 25 12 64 52 1132 14 190 14
gl52 126 32 1.0 8.5 47 53 6.9 23 10 64 53 815 13 214 14
gl153 115 24 0.8 4.9 32 31 4.7 13 515 39 51 571 8.7 273 11
gl54 105 29 0.9 6.7 41 49 6.4 22 7.8 51 56 470 10 241 13
gl55 85 26 0.7 4.4 27 35 5.2 14 5.4 39 50 441 7.8 236 12
gl56 73 40 1.3 10 65 95 9.0 37 14 76 63 524 14 246 16
gl62 112 8.9 0.2 0.7 14 10 3.2 10 1.9 27 12 1929 11 86 6.7
gl166 63 13 0.3 3.0 22 19 2.8 6.6 4.7 25 23 1883 9.0 113 7.0
gl67 75 15 0.3 2.8 18 19 2.9 8.2 5.2 28 21 1985 9.2 83 7.5
gl68 76 17 0.4 3.1 20 22 382 9.9 583 31 31 1676 9.8 124 8.3
gl169 64 22 0.7 3.2 20 22 4.2 8.1 4.0 31 45 844 7.9 252 11
g180 47 11 0.2 1.3 14 17 2.4 5.9 2.0 20 15 1669 6.5 78 6.5
2190 67 4.5 - 0.02 6.5 7.5 0.8 1.8 1.9 9.3 3.7 2710 2.7 31 3.4
gl92 49 19 0.4 3.6 24 31 3.3 11 6.3 33 28 1733 10 125 9.4
2200 111 17 0.6 3.1 20 23 3.2 11 6.5 39 39 1345 9.9 204 10
g201 93 17 0.7 3.5 22, 22 3.6 10 4.8 33 49 981 8.2 294 12
8202 73 14 0.3 2.9 18 17 3.1 7.9 5.1 31 16 1814 8.2 101 8.2
8203 64 13 0.3 1.8 13 16 2.7 4.1 1.8 19 32 760 6.8 235 7.7
2204 71 8.0 0.1 3.2 29 19 3.4 5.3 3.6 17 8.7 2171 5.5 76 6.5

g204-2-2 66 11 0.3 4.7 33 29 4.4 8.6 3.5 23 16 1901 7.9 100 7.1
g205 62 14 0.3 3.4 23 26 3.3 7.1 5.0 25 23 1771 8.1 130 8.5
g212 147 12 0.4 2.7 26 18 3.3 6.8 3.4 27 40 920 7.2 276 8.4
g213 105 13 0.3 2.0 13 17 2.4 7.3 4.0 31 24 1724 7.5 138 7.8
g214 64 9.3 0.2 0.8 11 8.9 2.1 3.0 1.7 13 17 1411 5.7 145 5.6
g215 56 8.9 0.1 3.9 28 18 4.0 4.8 3.9 17 14 1753 5.6 119 6.5
2223 123 17 0.6 3.5 23 25 3.6 12 7.0 42 39 1261 9.3 195 11
g224 112 15 0.4 2.4 17 19 2.9 8.2 4.6 32 33 1427 8.1 193 9.9
g225 92 12 0.3 2.0 16 17 2.7 4.8 2.7 27 31 836 7.1 211 8.0
8226 57 7.4 0.1 1.4 15 10 2.3 2.5 1.6 17 12 1676 3.6 96 4.9
g227 81 17 0.6 3.3 25 25 4.2 7.5 3.1 29 43 775 7.6 252 11
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Table 2 Continued.

Location W. D. Li Be Sc \ Cr Co Ni Cu Zn Rb Sr Y Ba Pb
no. m mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
g235 119 13 0.4 2.4 17 20 2.9 7.3 BE5) 30 42 976 7.7 265 10
236 107 15 0.4 2.9 18 21 3.3 8.3 5.0 33 38 1148 7.9 205 9.6
8237 95 19 0.6 3.9 25 26 4.1 9.8 4.8 40 42 1125 8.8 230 12
g238 86 19 0.7 4.1 26 25 4.4 8.0 3.4 35 66 673 8.6 349 15
g239 48 24 0.5 7.0 47 52 6.1 18 10 52 35 1496 13 156 115
g245 144 17 0.6 3.5 23 24 3.7 12 6.8 44 41 1129 9.8 204 11
246 118 16 0.5 3.1 21 23 3.4 10 5.9 38 39 1260 9.6 205 11
247 107 20 0.6 3.5 23 24 3.9 9.6 5.1 38 50 1004 9.4 254 12
2248 94 17 0.7 3.2 17 20 3.2 7.6 315 29 54 627 5.9 394 13
g249 84 17 0.7 3.9 23 22 3.8 9.2 4.4 30 49 815 7.0 310 13
g250 69 9 0.3 4.8 36 23 4.0 6.9 4.3 25 22 1688 7.2 157 9.5
g251 69 24 0.7 5.8 33 35 4.6 14 8.0 41 37 1227 11 202 12
g252 51 22 0.7 4.6 25 27 3.9 11 5.2 34 44 1347 9.8 259 12
256 136 13 0.8 3.1 18 20 3.0 8.2 3.8 34 56 878 8.6 333 11
g257 152 13 0.6 3.3 18 19 2.9 9.0 4.8 36 42 1252 8.5 233 10
g258 119 12 0.5 2.5 14 15 2.3 7.3 3.7 27 35 1265 7.4 212 9.0
g259 110 19 0.8 2.7 16 20 2.7 7.5 3.7 31 49 897 7.7 308 10
g260 101 21 0.9 3.0 18 19 3.0 7.1 3.1 33 60 680 6.9 368 11.8
8261 91 20 0.8 3.1 17 20 3.1 7.6 2.7 27 54 653 6.2 378 12
2263 66 21 0.6 4.0 23 24 3.4 10 6.3 30 34 1432 8.1 204 10
2264 60 17 0.5 2.4 18 19 205 7.0 3.2 20 71 569 4.4 540 14
8265 49 26 0.8 5.2 30 41 4.7 12.3 55 37 59 771 8.9 389 16
2268 143 11 0.6 2.5 16 17 2.6 6.2 3.0 28 45 1018 7.7 300 10
8269 118 10 0.5 2.5 15 15 2.5 6.3 3.4 30 40 1300 7.1 242 8.8
8270 125 13 0.6 2.8 16 17 2.6 7.2 3.9 31 41 1208 8.1 240 8.6
g271 117 15 0.6 2.5 15 16 2.6 6.6 2.8 30 39 1115 7.2 258 8.9
g272 104 17 0.7 2.2 13 15 2.4 5.6 2.4 25 50 761 6.0 338 10
g273 96 18 0.7 2.5 15 17 2.7 6.1 2.5 24 55 589 5.9 386 11
g274 86 9.6 0.3 1.8 11 12 1.6 4.5 2.9 19 17 1902 5.2 103 7.6
8276 52 16 0.4 1.4 9.0 12 1.5 4.1 1.9 14 55 770 2.9 463 11
82717 53 22 0.7 3.1 18 17 2.7 6.8 2.8 24 59 588 5.1 484 13
g278 40 14 0.5 1.2 12 11 1.9 4.5 3.6 14 64 421 2.0 649 13
2281 116 6.8 0.4 L1 6.5 7.2 1.5 3.4 1.9 17 31 1272 4.0 239 7.8
g282 121 9.0 0.6 1.6 9.1 10 1.7 3.9 2.6 21 53] 741 4.8 435 12
283 120 11 0.6 2.2 15 16 2.7 6.5 3.4 30 38 1306 8.2 216 8.9
g284 114 12 0.6 2.4 15 15 2.7 6.0 2.6 28 36 1117 7.0 235 9.4
g285 120 13 0.5 1.7 11 12 2.1 5.8 2.8 23 31 1346 8.2 227 8.1
2286 120 14 0.6 2.5 15 14 2.4 5.7 2.3 22 42 958 8.2 325 9.4
287 103 12 0.5 1.5 11 12 1.8 5.0 1.7 15 52 667 5.2 440 10
288 94 12 0.4 1.6 13 13 1.9 5.8 2.8 21 37 1271 5.2 284 9.6
289 56 7.2 0.2 1.2 11 10 1.5 3.7 3.0 19 17 2203 5.9 113 7.6
290 52 18 0.6 3.7 22 22 3.2 7.3 3.4 27 39 1462 7.5 240 11
g291 51 15 0.4 1.1 9.5 11 1.5 4.1 1.7 11 60 222 2.3 545 11
8292 48 13 0.4 1.0 10 11 1.2 3.2 2.0 12 65 362 2.3 586 12
g293 47 15 0.5 1.4 13 12 1.4 3.2 1.9 12 67 212 2.8 578 11
g294 50 30 0.9 4.7 27 28 4.4 11 6.2 39 73 709 8.2 406 18
8295 118 9.3 0.6 1.8 10 11 2.0 5.2 2.9 23 41 1190 4.9 288 9.7
2296 132 12 0.6 2.6 14 16 2.5 6.7 315 28 44 1137 8.3 305 11
g297 118 11 0.6 1.6 13 16 2.7 5.2 2.2 27 46 997 7.2 317 9.1
298 106 8.6 0.4 1.7 15 13 2.7 6.3 2.6 24 25 1568 7.6 177 8.6
g299 125 11 0.5 1.3 10 12 2.2 4.3 1.8 17 50 1034 7.1 352 9.4
g300 106 9.5 0.4 1.9 15 17 2.7 6.1 1.9 15 45 920 6.8 364 9.6
g301 105 9.8 0.4 1.2 12 9.8 2.2 6.0 1.9 14 55 940 5.7 407 11
2302 90 10 0.4 1.1 11 6.7 1.5 4.2 2.0 9.0 43 596 3.3 413 7.9
2303 87 11 0.3 2.5 20 11 25 4.6 2.8 20 33 1354 6.0 246 7.6
g304 82 22 0.8 3.8 27 27 4.2 9.6 5.0 36 52 887 7.5 384 13
g305 80 18 0.8 3.2 19 22 3.6 8.9 4.1 30 55 905 6.6 330 13
g306 132 13 0.8 2.6 16 16 2.8 6.8 4.0 28 57 858 7.0 373 12
2307 126 7.7 0.6 1.6 8.7 13 1.6 2.9 215 18 64 672 7.1 474 13
2308 110 8.6 0.4 1.7 12 14 2.8 5.8 2.3 26 23 1427 9.1 148 7.5
g309 116 7.9 0.3 1.3 13 10 3.2 8.6 2.5 17 17 1750 6.9 106 8.5
2310 129 7.9 0.3 1.1 12 7.7 2.6 6.7 2.1 14 41 1071 5.4 344 9.9
g311 100 9.5 0.5 1.8 12 10 2.2 4.6 1.8 14 49 1009 6.1 349 9.1
g312 103 10 0.4 1.7 15 11 2.1 5.7 2.2 13 61 646 12 419 11
g313 102 13 0.6 2.6 18 16 2.7 6.3 243 23 50 918 6.1 350 11
g314 92 16 0.6 2.7 18 17 2.8 7.0 3.6 26 66 730 6.6 443 13
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Table 2 Continued.

Location W. D. Li Be Sc \ Cr Co Ni Cu Zn Rb Sr Y Ba Pb
no. m mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
g315 85 17 0.6 2.6 18 17 2.6 7.6 4.4 30 67 747 511 540 13
g316 131 14 0.6 2.6 16 19 382 7.8 3.7 38 49 1208 8.5 263 11
2317 71 7.3 0.2 1.5 13 12 1.9 5.1 2.4 18 12 2546 6.2 57 5.9
g318 102 8.1 0.3 1.6 15 9.6 3.4 8.4 3.2 22 12 1973 7.7 61 10
2319 113 9.0 0.4 1.6 16 12 3.6 10 3.4 22 38 1372 7.1 262 12
2320 121 7.5 0.4 1.0 9.3 8.1 1.8 4.3 1.5 13 46 1028 5.9 366 8.3
g321 117 8.4 0.3 1.6 14 11 2.8 7.0 3.3 20 29 1525 5.9 194 11
g322 106 11 0.5 1.6 14 13 285) 5.8 2.1 20 55) 988 6.0 384 12
g323 100 14 0.6 2.0 13 13 2.4 6.0 3.3 23 55 1097 5.2 431 11
g324 98 14 0.5 2.2 14 14 2.5 7.1 3.4 23 36 1284 6.1 230 9.1
g325 80 21 0.9 4.0 28 26 5.2 12 4.8 49 42 1496 8.9 169 9.7
2326 106 12 0.6 2.3 18 15 4.1 8.4 3.1 29 29 1434 8.3 163 10
g327 119 8.3 0.4 L3 14 12 2.7 7.9 2.6 20 30 1531 7.6 203 11
g328 107 9.0 0.4 1.3 11 10 2.2 5.8 2.5 18 32 1468 6.3 245 8.7
g329 115 9.6 0.5 1.6 11 12 2.2 5.8 2.3 20 28 1514 6.3 211 8.0
2330 111 8.4 0.4 1.7 11 12 2.2 5.7 2.6 22 30 1468 6.6 217 9.3
g331 106 12 0.5 2.2 13 14 2.7 7.5 3.6 24 25 1544 6.9 151 8.7
g332 107 13 0.5 2.4 18 17 4.0 9.6 3.9 33 25 1663 7.5 122 10
g333 115 9.9 0.4 1.9 15 15 3.1 7.7 3.7 33 24 1725 8.0 132 10
g334 102 10 0.4 1.8 13 14 2.9 7.5 3.9 25 20 1731 7.1 93 8.5
g335 114 11 0.4 1.4 9.4 11 2.0 5.1 2.2 18 33 1412 6.3 266 8.8
2336 117 12 0.4 2.0 12 13 2.7 6.7 3.4 24 25 1544 6.0 152 8.5
2337 93 20 0.9 3.5 20 27 6.5 13 4.9 60 36 1555 7.4 89 10
2338 107 12 0.4 2.4 14 17 3.3 8.4 4.0 34 26 1528 6.9 108 8.4
g339 111 12 0.5 2.2 14 19 2.9 8.4 4.5 31 25 1609 7.5 109 8.3
g340 116 14 0.5 2.1 14 16 2.8 7.7 4.3 30 28 1557 6.8 138 7.8
g341 117 12 0.5 1.8 12 14 2.7 7.4 3.8 27 24 1790 6.4 117 8.1
g342 92 30 1.3 4.5 29 32 5.1 15 6.8 58 52 975 9.6 205 10
g343 101 19 0.9 3.3 22 23 4.0 12 5.9 40 37 1155 8.1 165 9.2
g344 105 19 0.7 3.6 22 23 4.2 13 6.9 42 37 1311 7.9 155 9.7
g345 113 17 0.7 2.8 18 20 3.5 10 5.0 37 33 1389 7.7 146 8.5

g346-2 113 14 0.6 2.9 18 19 3.3 9.8 5.5 34 28 1632 7.6 104 8.5
2347 93 28 1.3 5.4 33 35 6.3 17 7.5 60 61 1021 10 202 13
2348 103 24 1.1 4.8 29 34 5.7 16 8.6 58 52 1060 9.6 162 11
2349 109 22 0.9 3.9 25 27 4.6 13 7.5 46 44 1191 9.0 162 11
g350 112 20 0.9 3.6 22 24 3.9 12 6.7 41 40 1308 8.6 159 9.7
g351 88 29 1.3 5.7 36 36 6.1 20 9.2 54 65 1003 11 241 14
g352 106 27 1.2 4.4 28 30 5.4 16 7.2 49 49 1082 12 171 13
g353 110 21 0.9 4.2 27 27 4.7 13 6.9 44 47 944 8.9 182 11
g354 116 23 1.1 4.3 27 28 4.8 14 6.8 47 51 941 9.4 225 12
g355 66 10 0.3 2.3 19 14 2.9 7.6 3.9 22 18 2484 7.9 67 9.7
g356 79 21 0.9 3.8 25 25 4.9 12 5.5 50 50 1456 9.9 200 12
g357 104 27 1.3 5.5 38 39 6.2 17 7.4 64 65 1083 11 203 14
g358 117 21 1.0 4.6 30 32 5.5 14 7.2 53 52 1027 9.4 195 13
2359 118 25 1.3 5.1 32 33 5.4 15 7.5 50 68 656 10 312 14
2360 114 24 1.1 4.7 33 31 6.9 14 5.8 58 63 1125 10.0 219 15
g361 95 14 0.6 2.6 16 18 3.8 7.9 4.3 39 32 1941 8.9 129 10
g362 102 26 1.3 4.3 30 31 5.6 13 5.5 56 61 1021 10.0 242 12
g363 121 24 1.4 5.5 38 38 6.5 17 6.8 56 74 616 12 335 15
2364 125 22 1.1 4.3 28 31 5.1 14 6.7 50 58 706 9.1 277 12
2365 140 30 1.4 6.0 39 38 7.2 19 10 61 72 940 12 273 16
2366 114 23 1.1 4.4 28 29 5.4 14 6.5 55 58 1098 9.3 235 13
g367 127 24 L2 5.0 33 34 5.9 16 7.6 52 65 725 11 269 15
g368 130 20 0.9 3.8 24 25 4.1 12 5.9 39 57 506 7.7 291 12
p29 97 22 0.7 4.9 29 29 4.6 14 7.4 45 34 1431 9.9 129 11

265, 2273, 2276-g278, g287, g291-g294, ¢301, g312,
g314, ¢315) BLRF MBI HFALL T b, REST %
HB L, FBEKROHRENIA 2 <, HR & ORI 23
2, AR K O B SRR g
B ICRIRE Ak, GH85-1 X USGCO5-1MiiiE CHREX L
MR EHERE D O TEASR (5 HE 2, 2010 5 Ohta ef al.,

2022) LM TH % (F45).

xt KUtk D YIS HERR Y (1) 13, DRIz bR T
CaOK USStDIRIE A iy, FRIZ KRR (2298, ¢307,
2308, g317-g319, g321, g326-g341, g343-g346) I &
CaO¥RRE R (30 wtld L) A& < FET 5. —H T, xt
FHACHER THREL X 72500 (g347-¢368) 3, DR XS
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Table 3 Median elemental concentrations by particle size.

Elements Coarse sand Medium sand Fir%ienznsc;r\lfgry Mud
n=34 n=89 n=32
Na,O wt % 1.34 1.96 2.31
MgO wt % 1.58 1.72 1.80
Al,O4 wt % 3.55 4.80 6.39
P,05 wt % 0.087 0.087 0.094 0.109
K.,0 wt % 0.781 1.35 1.48
CaO wt % 30.0 25.0 19.1
TiO, wt % 0.086 0.074 0.163 0.277
MnO wt % 0.026 0.025 0.022 0.030
T-Fe,O3 wt % 1.06 1.81 3.02
Li mg/kg 10.2 17.1 25.0
Be mg/kg 0.399 0.448 0.640 L.11
Sc mg/kg 1.79 3.14 5.57
v mg/kg 14.9 20.0 34.8
Cr mg/kg 12.0 21.9 35.3
Co mg/kg 2.26 3.82 5.98
Ni mg/kg 5.26 8.41 17.1
Cu mg/kg 3.18 4.64 8.58
Zn mg/kg 18.0 32.7 54.0
Rb mg/kg 25.7 42.2 51.6
Sr mg/kg 1412 1115 825
Y mg/kg 5.97 8.17 11.4
Ba mg/kg 145 239 214
Pb mg/kg 9.14 10.6 13.5

W EARHZ LERCaOIR & 21K <, ALO;, TiO,, Fe,0s 7%
EDORENBNMERIZH D, ZFEAENRETSH 3.

3.2 GB23fiFEESEMOESHERMOTRRELD
[

A FR A v 5 R 70 D P CERER U = ] 1 HE R R D T
RIRB IS DWW TIE, 5 H1E 2 (2004, 2010) ROhta
(2018b) &2 U*ONta et al. (2022) IZHiEnd 5. LUT, Wi
HeR OB 4135 Z 22 (2010), Ohta (2018b) IZHE 5.
FUNAEPFEE ORI 0IRE 2 <, B L Wisic ks
B3OSR R X TS (SHIEA, 2010).
AR BT S, FHCRA W THRELL 72508
(g265, g276-g278, 290-g294) IZK,0, Rb, BalgfE A& <,
A BRI AT B Ik 7 L ) R RIS D
BREZEZOND.

Z D& D IZBER & RIS 51 B ICER A O MM 2 R
@éhé?~&ﬂ%%#ﬁf,Eﬁﬁﬁﬁ&%&w#—
AN L H D, BIFEE (4001), WEFREERER (7001,
7002, 7003, 7007) D JIHEREYICIZCun EEIZE EN
R R B ORRHEMgO, ALO;, MnO, Cr, Ni, Zn

DRIENIEFITE O (SFHED, 2010). LrL, Rk
15 R OSVE A 21 15 00 U 65 C R B X 7= Vg TR HE Rl 12
BT, IS ILRRESEOEAA RS 5 Did—8
(2129, gl56) 2k EF 5. 72, ABEHRON S, H
15 5 1 30 3 CEREL U 7= Ui I HE R (g119, g120, 135,
gl49, gl66) &, W9 2 PElk o 1| HE R (Fke08-11,
Hs01-03, NkO1) & D #IZ 5T, JERME O s
3588 Sl h o 7o, RIS MR M ER R
DILRBEN R (B45K), B 5 OHEFEYI O
WHIBR TR IS, ZOaEEMEIIEY. FEOHE
Z AT —ACHERR I H SR O IHER (Ts01-23) 13, Li,
Be, K;O, Rb% B & (&% (Ohta, 2018b). LA L, xt
5 gl S5 0 0D i JES HE R 1 3 2R W R TS ok B
CaORSIAZ < G Eh, IOTRIFIKRIEIRE 7R L
72 (53K). WHBEKUERKMEDOBRE,Y & 5 T-F
5 (Hr01-09) iZAL,Os, TiO;, T-Fe;0s, V, ZnZ & DYRIE
NEL, EREENIAL 59 5 LR ALER (7005,
7006) TIECreNIlZETr 2 &, Mk Z & 1l HEREY v D
TERMR IS S 5. 727, LR - Wi
ORI W\ T EVERN FOF S A E L
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34°N
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(= O 8258
G245 L 5248 ez 9247,
O

33°N

32°N

- (O Tsushima Strait
Water Depth (m)

S 0 . Hiradoshima-Genkainada Sea

. -1,000

. Gotonada Sea

2 UMLK (GB23 M) O K EHERIEOR OWRKIX 55, I O KEEIZ 100 miks. WX
FREA (2000 1225 < BAT/ARLZ F Ly VRl (D01, D02) DAL T — #1343 5 hik b 5 7.
Fig.2 Area division of marine surface sediments in the northwestern offshore area of Kyushu, Japan (GB23 Cruise).
Topographic isobaths are at 100 m intervals. Submarine topographic map is based on Kisimoto (2000). The

samples indicated by black circles are dredged samples (D01, D02), and no chemical composition data was
obtained.
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CaOYRE N @728, LELHHLL Tk D, LR
JE AT D BEMHERE PRI AERE T & v, B (1ki01-07) 13,
PR EER U< WEEAKILEHROMNNAERD A % <,
TiO,, T-Fe,0:ZDIEACr, Ni, ZnlZEEHEDOMELDH 5.
— T, RHOWSHEREY T O CaOiR % 13 LR K 72
B CaOB /I & B AHNR AT <, W IS HE R < %t
THREEWEOMELERDIZENTEDZLEEL SN
L2 L, BiifE CHRI & h - RHERY (9263, 2264,
€274, 276, £288-290, g302-304) 1T 35\ Tl JI| HE Fk ¥y
L RAROMEIENIMER T E v, 72, W EHH RIS
1E9 5 Zn-Pofi R D8 A =2 ¢, WIHEREITs04 K OF
Ts0513Zn, PbIZEErE X5, AR THRNE iz
2317, g318, g325, 326 TZn, PHIXEIRE /R & W (5
2%K).

IS OfERD S, WIHER 2R i ERER I 5
ABWBEOFHMII T WEFEZONS., £/, FHEAOD
BESIZIE K Z 2wl 2345 <, w26 KR, HE
W B O AL U AN O LR A BIZIE L A E k0
(Ohtaetal., 2022) Z L5, BUEDRESL & RN
DHRMOTEN, ThbBILEOBITOEGEI A0
HEHl x5,

3.3 AMdcdEFEE (GB23#iiE) ICH T 2 KERV TR
REBOREF

HSEIZ, KRETF— 4 &2 &G0 NEMEMOMEB R ER
U7z, RFEBWIEOAKREIT KI5 23200 mPIETH D%
fBlcZ Ly, KELEKSITRREOMICIIARE LM
BHRIMRIZERD SN h 572 (-0.6 <1 < 0.6). I & HBIR
BB DIECa0-Sr (0.96) TH 5. Thb 25 &MgO
SAER - (R BRIES) O TR Th 0, AN -
H - FOKEEHORE I > TRMRICIRE T 22 E 2 5
55, MgO & fth2 3 O iR M O AHBI R EiE Ca0-MeO
(0.22), MgO-Sr (0.25) &{KH» » 7z, 3K (a) (b) IZCa0,
MgO, SrDIREDBERAEBEN TR L72EDTH 5. H
31X (b) & O CaO-MgOM DMHBIBARIZ RV 228 vy, K
(RS E W OO () 13, 5D EAKES
CaOfKIRE 2> DMgOEREMNZ 535 Z L WifEH D 5
n3. 20k ECaOIKIRE 2 DOMgORIRE RN, b
B 5 5SS hiREg (GB21-2 K UV 21-3 i) R+ 41 5 5115
Ab o e OV v (GB22-1 & OF22-2 i) 12 & fF7E L,
K.O, Rb, BaiZ Z L < ALO;, TiO, T-Fe,0s, Sc, Cr,
Co, Ni, CuDIBEANENE WS F—DR#MEHT 5 (X
REE A, 2023, 2024). ZOFEFRICHIZ, MgOD L
% HCa0, Sre REL R B L&, ALO-MgOIRME
BOBEZR FEa4X (e) 125\ T & AR O
BOER» EIEOMBIBRICH 5 Z L2k 2 5L, &L
o T S0 e 0D IS HE R D SR L 2 R K L H Sk
DORER T DHEGNRRENEZEZOND. EEBEMER
+ D B IEMgO-T-Fe,0: IR & [l J O'T-Fe,05-TiO, I & 1

DR 5 SMERTZZENTES (B3 () KU(d)
RO ATl A & & B HBREIIMEO-T-Fe, 04
(0.69), T-Fe,03-TiO; (0.88) & BN MEZ /R A%, A
WHEISGRHIR 2 & Z DPERBR 1T E B 5 409 %1
AZ%. DFD, LEEERFRIERGUR T I X H o Bl
ANOE TR F D&, KD HIICHPBEER D%
ERKRENT LEAREI NI

H3X (o) IXTIO IRE L KLOIREDBFRZTR L, #MED
RS CREIES, 2017 5 AMRAENEA, 2023, 2024)
ERIZ, OTiO,, KOHIZIKIRE, @FEIRETION - 1K
REK0, OMKIRETIO - HiIREK,0D3 DDV —
123 57z, @DCa0, SrilE & EYE Rk T % iR
LT BN — T KERORBRIEL T35, @D
T-Fe;0; °MgO 7% E 12 F T35 #8 KILS FH ik o i fE
WFEREE T2 00— 7 GRALOHM) FIEFE A EH R
U EI SR T H 5. 72, BEEAGKOAKEIZHE
R ERR O R MER T & 3 5 AL HiFH I
1, AR A AR (2265, 2276-2278, 2290-2294,
2305, g314, g315) & Eh, FRERTEHIO L —
AN R W

FAKIZ, ALO;IRE & Ca0, T-Fe,0s5, KoO, Rb, MgO
RS O BR A MRS R L 72, ALO; RIE & CaOlR &
OHBRErIZ— 074 Th D CBSK), AOHBIBRIZS
22056, ALO; & FE L T HWEMN T £ Ca0% K
& A EMERN T ORMAORAERERL TS L
Zrzohd. H4X () & DR 5 ADOMHBIBI R A3
RTE DD, CaOKIREETIE S DEMNKRE W, TG
WU fh & A R 2 1, KRS Ca0 - HIRIE ALO;
ERTEONREN. —HT, BRI RIRERE D
ALOs R MBI 9 0 5 50 5 A 520 vk o
AE. KHIES (2010) 1ZALOs-CaOFRE I DRI
WTHIE 3 AMIGIRE IS T A 50HZ D\ T, BEFEWE O
FENRE O AETREL TS, Zhud, K
BT E T IR B & I d 1 B TR A A D
DN E» O SN2 & LN TSH 5. ALOs-T-Fe,0s
TR OMBIREIL0.80 L EWAS (B55%), BIfRK (58
4K (b)) 2B eHRICk > THE S, H3KX (o) TO
B KA HROBREER T &2 ERE 5 70—
o h = A RN, 4X (b) 125V TALO; -
T-Fe,Os BRI A4 5. HREMERN 7L <Id
HYEER T DRMERKZ VW EE L 5N B2 iHRIcD
WRIRERIZ oy F &h b, BREHROME X %041
T, GB21-2 XU 21-3°GB22-1 R U2 2/iifi7a &+ H F
SISO O MR (18 % 0.42) &L T3 (AR
HIE A, 2023, 2024). 7275 b 5 55| ERIAWHEIZR S
N3 LS LFeimE (10 ~ 25 wi%) & & & ik, A
B TIIEEL G, B4 () 1278 T ALO- KO- E
MOMBE®REIZ0.55 £ &< v, Zhid, B s 5AH
kDB MERTF A ISHER T 2 56 13ALO-K0RE
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The relationship between elemental concentrations in marine sediments across different marine regions ((a) CaO-Sr, (b)
Ca0-MgO (c) T-Fe,03-MgO, (d) TiO,-T-Fe,03, () TiO»-K,0). (a) The black broken line shows the correlation line for
all samples. (c) (d) The red broken line shows the correlation line for Gotonada samples. (e) The red circle indicates the
range of high Ti and low K concentrations, and the blue circle indicates the range of low Ti and high K, respectively.
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MEELR (B - XEEH) ICHTIREFILRBFEDER
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ARIMOTO Jun (2025) Preliminary report on the occurrence of benthic foraminifera in the area south of
Ikishima and Tsushima islands, Tsushima Strait. Bulletin of the Geological Survey of Japan, vol. 76 (4/5), p.

277-283, 3 figs. and 1 table.

Abstract: Benthic foraminifera in surface sediments of the Tsushima Strait, collected during the GB23
cruise, were subjected to a preliminary examination. Benthic foraminiferal assemblage compositions
at multiple sites are consistent with those of shallow-water (sublittoral) bathymetric zones around
southwestern Japan. Spatial variations in the assemblage composition, planktonic-to-total foraminiferal
ratio, and preservation (e.g., filled by green marine clay) might reflect the ambient environment and

sedimentary processes in the region of the strait.

Keywords: benthic foraminifera, northwestern Kyushu, Japan Sea, East China Sea, Tsushima Strait,

recent, Holocene
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MR TR ERE O FFAEL, 2 LU ki ior Lo et %
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Bl 20 B AR Tid, BARAR fLEERIFEOM
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—H T, REBWRWIZB T 526 LHEBRED S,
Z OGOERTHEMBICN A, EEWRIC K 2RI
B, AR T 2WEOREIZIE U2 B IRAIRE - %
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1991 5 Hayward et al., 1999) .

PDlbaSF 4, WHEREPHERERAONEREEL LT
DVREVE A BR 5 H Y THRESEMDK O MR % FEhid 5 729,

2023 4B 12 SUNAE PSR C o CREZE R A IR 2
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AEERIZE B JUNALTE IR D 20 553 D 1 £ B HERIXITEIX %
HE L LT, RTAZ 7 78S (K77 7) & il
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JFENZECF S 5 7 (9239, 2250, 261, g279, 285,
2297, g306) Z3EE L, ARMLRRE 587417 - 72 GE 1IX;
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N ZOMO Mz DV TN & HFIZ G U1
BHER DG 5 N7z h, RRCWILRE OALEH A IS &
¥ % Hhskig250 (K69 m) DHERMNE LI HLR T & >
72, MR g250 2 5 EE T IS 5 T, AL TN AKEE

' FEERHTR AT B RERR A £ v & — VBB IREFZEERM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
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Fig. 1 Sampling locality for benthic foraminiferal study during GB23 cruise (black dot: all, blue square: this study).
Bathymetric data are based on GEBCO 2024 grid (GEBCO Compilation Group, 2024).
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LTHED 503240 T TOKREAKZFHOTHREL 7.
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xRk DA FLIREEE  (FIT)

12 MO OF LRI OME, KR OMEER, KR REEBOREER (o), BEGLRE (), BHEHE,
WarEAIKE, 77 ZERIRKEROAEL (%), A fLHIC 5D 2 RO AR (%), EAALRIC A0 2 2EkD
AR (%), ROWpRHERER ISR S W BAEAfLRIAK D, THE T AWEEISE T 2 FEIE RS, Mg
J& & ARTRDFERIZTERIE A (2025) (26 5

Table 1 General outline of occurrence of foraminifera in examined samples; locality; water depth (m); dry bulk sediment weight (g); benthic
foraminiferal number (BFN; #/g); relative abundance of agglutinated, porcelaneous and hyaline calcareous benthic foraminiferal
tests (%); planktic over total foraminifera (P/T) ratio (%); living over total benthic foraminifera (L/B) ratio (%); relative abundance
of GMC-filled benthic foraminifera specimens over non-filled ones. Sample locality and water depth are based on Seike et al. (2025).

Dry bulk . ) . . GMC-filled/
. . ) .D. : BFN Agglutinated ~ Porcelaneous Hyaline  P/Tratio L/B ratio )
Site Latitude Longitude sediment non-filled BF
(m (#/g) (%) (%) (%) (%) (%) :
(e ratio
g239 33° 26.0639 129° 39.2800" 48 7.0 3344 14.6 14.0 71.4 9.5 0.5 0.07
g250 33° 31.339% 129° 32.2822' 69 14.0 257 22.9 5.7 71.4 1.8 5.4 0.07
g261 33° 36.6485 129° 25.0743% 91 13.5 453 16.8 6.7 76.5 11.9 0.4 0.29
g272 33° 42.0554 129° 18.1701" 104 10.4 861 20.7 7.2 72.1 27.0 1.0 0.52
g285 33° 47.6098 129° 10.8942" 120 7.1 1007 18.4 8.5 73.1 45.6 0.4 0.26
g297 33° 53.1073% 129° 3.7768 118 8.3 462 25.9 5.9 68.2 23.2 0.4 0.70
g306 33° 58.0533 128° 56.8452" 132 8.0 1477 20.5 10.4 69.1 45.3 0.4 0.20
Wtest:Wtsg+(th* 100) ¥i§ﬂﬂ) 2:, E< &L‘é@(%ﬁﬁﬁ@l:ﬁﬁ?ﬁ [-/7 Emg'}%ﬁ
MR D 5 B R 1252000 pmDFRFEIZDWT, 43 WEAEM) 234k % LR TR L T 5. BT LR BEFE,
Hlgs AW TEESEIL, b0 L < ks Baodw, BOGEPRTOMNE L EH»E U OEERE,
x5 & LT 200-400 flEl A FEEE DA L& A i L O U EEHE 5 IR 228, Hipbig261 22 5 AEPE O b

7. ZO5BREPOENEDIZONT, ke zh MTHERNZ RO sz, EBAEALREEIZ D 5B
NEEFN TS (GEE), KOG OHEG R E H'E (Agglutinated), TFarBAIKE (Porcelaneous) S U H
wmo o, WAWEER (1 g d720 Ok (LU, K 7 ZBHMKE (Hyaline) Dot & & DFEFEDAFEHE (553
A4 fLHE ¥ 5 Benthic foraminifera number ; BFN) % 5L b I TN ThB BT R20 %HTH, 10 %fEE»ZHLLT,
U7z, A LE®R AR OCH RIS, SiEa fLd KO0 %Ri%Th D, HABEOARELIESDXIETHRD S
G RIRICEHE L, A LEGIC 0 5 o HIS o, A LHICE D B iRk R LR o B EE (P/

(Planktic/total foraminifera ratio : P/TIb) Z R L 7=, 28 T 5 3 Xe) 1, /DI NHINg250 T2 %, d KX
AEFLHRRIC D BT — 2Ry H GGk O EIS &L/ Wi Hg285 T46 % KE LIS DL. PITIidk BT
Blt (Living/total BF ratio) & L THEH L7z, 0@ — ARV FH R 2 & AEVE DM I 1/ 4 > T, ARIROBINZPE - T
LG X AR (BE2Xa, b) i, FFNEAZRFETH W4 s @EmAnRd. LB, L&A E DM T
VST ENGERIIAR S T O VA SRR LD %% N5 724, Higig250 D AFISNIIZS %D

& % (Bernhard, 1988) 4%, AHFZE CIAFEE M4k & &R L7z (GE1%). ERMEoHhIZE, ERmeah
ZBT 5. —7, B UZZEAGLHGRICIE, frel CHRHE L 2RED & 020 57z (52Ka, b). —7,

Bkt (green marine clay 5 544, 2003 5 Rubio and Lopez- WG IS TR S 2 JR D, FE X Tz
Pérez, 2024) \ZPE T X 7=k (E2Klc) A58 5 RIzxbd 3 7 E . (GMC-filled/non-filled BF ratio © %53

Nz TS EIFTHEDO o MER & EHEICE KL, & Mc) i, 0.1 F2507fHaE TS TcRELIESD
WO 2o NMERIZ T 5 /7L (GMC-filled/non-filled BF < {OD, P/TH & [ABIZIAETE OB ;T TR % Wil

ratio) & 5L L 7z, ERAMEAARE SN, FHIKEWHESET72 K297 T
3 @R 1305%H A 7=

- JEE A FLRBHERR IOV TIE, Bis 3 nidEL <

K% 125-2000 um® &AL A FLHL 7% O pE HURPLIZ D U (—EBIEFEL NL) £ TOMIEO AR T 5. £TH
T, R&EWNLST A — 2 OBEAHEIXNIRT. BER Bt ic @ U T, BEEA L3 Textularial® & %
L% (BFN ; #3Ka) &, His8g239 T~3.3 x 10*{iE fk/g W (X Spiroplectinellal® % F- & U, Gaudryinal®, Sahulia
ERHZREL, 2O TIZ~2.6 x 10°lE{A/g (M B EEES. M EAIKESR fLIRE, HaverinidaeFt
2250) A 5~1.4 x 10°flilfk/g (Hir5ig306) £ TIX 5D & %R (Quinqueloculinal@, Miliolinella)@ s &) O A KB 45
9. WThOREE, YO RO I RFIREE TH Y, AKE100 mPLiE D 15 TldSpiroloculinal@ & OF
DR WS O @EMNZIE A<, AKEBRITEN~ Cornuspiral@ % H 3 2I2MES. H 7 AEAKESE LRI
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B2 v — ANV AR S N EAEA fLREE (o, b) RO ER I T S ik (o) ©
il 2 —)N—12100 ym. (a) CibicididaeFtD H T 2 EAIKEEAK. AR LT
W3, Higig250. (b) TrochamminidaeRIOBEEMAK. R ITHHE L T 5. Higig250. (o)
HauerinidaeFlDOREATVEAIKBEE. AR L L, FEENE TS U CTHERS U 22 imackr ek

EAFE LTS, Higig297

Fig.2 Examples of benthic foraminifera specimens which are stained with rose bengal (a, b) and filled with
green marine clay (GMC) (c). Scale bars are 100 um. (a) Hyaline calcareous specimen of Cibicididae
attached to a molluscan shell fragment. Site g250. (b) Agglutinated specimen of Trochamminidae
attached to a lithic fragment. Site g250. (c) Porcelaneous calcareous specimen of Hauerinidae, being

partially (naturally) fragmented to expose internal molds of GMC. Site g297.

DWW IX, Cibicididae®}l (3212 Cibicidesl®, Cibicidoides
J& M U'Heterolepal®) M mICHY > THEEND. £
DMIZiZ, Elphidium )&, RosalinidaeF} (Rosalina g & O
Gavelinopsisf&), Bolivinalf, Hanzawaia nipponica Asano
KREND, HEIZIESDZIEHHL0DIFLEAEDHT
THEIZAA® 5 3. RosalinidaeFHI AR % 100 mELi% D
Hhyig239 Je U261 THERINZ < PEHY$ 5. Bolivinalgiid
K EE 100 mAl % O He fig261 K& Ug272 T2 \>. Elphidium
JE 133 R g261 A & AL VE D A3t 5T LB 2 a1
B0, KHFE100 mLLZED M ig285 J UFg297 THFIZ % 2
9 5. F O, Astrononionlg 13 Hh rig239 T, Eponides
J& S U Amphistegina)@ 13 M g1 g250 T2 2 A T IZ N

T 55, ZOMOHITTIXIEFEIZD LV ERL &0,

Globocassidulinal@ |33 5ig272 K U'g285 T, Pararotalial@
3297 THEM L TEH L FE T 5. ZoOfth, Hirkg250
TIIHEA LR T & B Miniacina miniacea (Pallas) D%
Frniled s sz n, B2 6 orHE L 72 KR8 T 1 MR & 3%

BT 20NRRNHETH 5728, EREM DS B

R EIEHORS 112 A & N7 AR A FLH AR, At

IZBWT, I TR U TR - ik
Hizdrn, BHEOREN L OEHEICBT 5 EHE 2 o
FiF, BHEHIWEHECBW bbb hTFE L2 74 &
Ko T3, — T, Hiig2el 7 5MATIX, FREGIK
R ST & M 72 B B R A B A KB A LR O TEAE
K, FBHEHEINTWAEWZOBORE L R L TRIEIZ
KL, BHIEEAEZ R L7z, £ -SSR
& Elphidiuml@ 1%, Hipig272 K U'g29712 86\ T, ki
BRI T & =l A2 5 T ERORE HEL & TR
EhINEDLLFER L. PararotaliafB 12O\ T &
HO B OHEMROMEm & Ra b, Hikg297 sz g
2250, 2261, g272, g2851IJA< H-» THEHL 7=
RifE2000 umPl EDORIFIZOWTIE, BRI AR E
1o TN, FRRE N OBIZ1E L 7=Cibicididae
Ft, Trochamminidae®t 2 UNEHEE D Placopsilinal@ 78 3
MR SNz BREEEA 2000 pmE 8 A B EAEF L
Rk, EOREES L0 E DR E & OIS
BGROBEA DT MITFEH L - iddl o Sk 5 7=,
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3 BEECR R O LR DRILOME. Kb & S X L NIZ BT, 6l (79 2 SRR ()
1AL HE Z2AER, FEINPICAREZDFE L T 5. (o) SRR EE S 72 DR
A FLERAEA S (Benthic foraminiferal number : BFN: #/g) . (b) A4 A fLHIZ 56 5 B#EE
(Agglutinated), B AKE (Porcelaneous) U7 7 2B AIK'E (Hyaline) Didt % & D1
ROFAEL (%), A LTHRS T 7 TRLTH S, (o) &HILEMRIC L8 2 3iEERED
A (P/T ratio = %) . (d) MBECRRER IS RIH S W2 AR LRERD, I Tk
WETR IS B 17(EE (GMCHfilled/non-filled BF ratio) .

Fig.3 General outline of occurrence of foraminifera in examined samples. Bar plots in each panel
indicate analyzed data values for each site ordered from NW (left) to SE (right). Water depths
(W.D.) together with each site name are given in parentheses. (a) Benthic foraminiferal number
(BFN) per 1 g of dry bulk sediment. (b) Relative abundance of agglutinated, porcelaneous and
hyaline calcareous tests in benthic foraminiferal assemblages. (c) Relative abundance of planktic
taxa in total foraminifera (P/T ratio). (d) Relative abundance of GMC-filled benthic foraminifera
specimens over non-filled ones.
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4, EBE

HILBIZOWTHRET L 2D 5 5, Hikg239 TH
WA LR ECE AR U 72 (3 1Xa) D13, KB
Oz &R SN 5 HERBREE & K L T % W] g
b B, HRig239 30T EBEIIRIZE S, RRREMIC
ADRAENEICH S EIX). 2078, Hifig2390
AREEBRIE R R TR BREA L, gk & 2 ORI A& L AN
I Attt KE L RS EEESH B4, Zho
A L O AR P R R ORISR LS 5. Bt
Iz 3o BIRAEAFLREHEIZDOWT, BEHE, WaE
KO 7 ZEHRIKE ORI (553 [Xb) 13—k i) 25 b
M OREEDRHBUTIZANTH D Murray, 1991), Z D4

B2 & MG R OERE R § Z ENTE hd o e,

—J, VEMIZRM X - HEMRIE, CibicididaeFt R
Elphidiuml&, Pararotalial@, H. nipponica’s &, FXIC -
BN (1989) D HAMEH 2 W PHR HA M B 5 Fifg
AR A E TN TH 5. 5%, BETHE%E
BRg L& T Y NI DIHEE % D THHEMK O E &
WM 2470, HPEaES X H AR 1T irse (il 2
IXInoue, 19897 &) & LB L T, HNALVEdERIC k1T 5
JEA AT FLHR TSR & KBRS & R HER BRI & OB A A & 2>
1295 28T, (i) KRIERESE O g BB A R R A 7
NEDLENB EHFENS.

P/TEHGIE — % I BEAN L A & J W 35 A0l 18 2 18 LAVR D i
RIS TR L IEOBI A2 & D (Hayward ef al.,
1999 ; Tapia et al., 2022), SMEKDOFEDORE DL
5B ENHONS, KK TOREHETHE S hzp/
TH (53 Xe) 1%, PEMIBREE C—%E A OEPE (0-50 %;
Hayward et al., 1999, 2010) 1232 &HTH 5. X 5IZP/TH
235t Ul VKIS D e A B BRI B 72 B s (@285
B g306 5 1K) TRACEWEZ R T Z &2 6, KW
ZEUHKIC B BAP/THG, A FLERBESEAAR & 130T
12, WAGE AR R O EONRBIEE & % 5 TEE
PR D 5.

ok g BORE H%, Wk 7 2 & 2 (Mackenzie and
Kump, 1995) 1 &k DB CTHER I NS, ¢- 7)Y
LIZED H DO AEFTHDOKFRTH % (Robert, 2008 ;
Rubio and Lopez-Pérez, 2024). HTEHEOFEEIZ LD
{L2ERR DR 7 % 27T & 5 verdine & Uglauconite (W
)%, HREY-—AKERMNEOBILNBREE AR X h, B
T DREM I kk 4 ZTEIROHERR T & L TAL 5§ %
Z &5 N B (Rubio and Lopez-Pérez, 2024). #ktaii
BOR TR OWRSEIL, HWESAINIRME R B 50 3R
HIZ B0 2 HERGEE DK T 2R 1E 3 % (Rubio and Lopez-
Pérez, 2024) 17, WEIRHIE R FiH 2 E HEREG O —
UEBREIC S WA 2T 5 & &1 5 (Robert, 2008). A
22T, RS U T I do TR A FLHEE A3
BAREAR LD ) F—N—t k5T B T LRSI

7o, ThEOFLHBORFREEB L TES (B2
FolXle), FREHEERLOBEADEL &S 10EL ED
W 2 r =L TiHE Z % & X5 (Robert, 2008 ; Giresse,
2022) 2L ELBAMNTH B, WU TGMC-filled/
non-filledtb 23K Z W2 &3, WSRO HABANDRH A
AIEFAL L 72 10-8 ka (Oba et al., 1991) LIS, EBEHIC
& BHIRAE ORI T 2 E12 & — S oA A fLR
AR & i, HERTPIR IR G R I RN LT &
FZEERML T2 Lk, ZORRZ, &t
MOFEE N TOEOWEFEICKH LT, FHShBEE
RO EIA D <, WICEHIEAMBIE S O &0 S Bige
R, BRI AZBEOZ N ETho 2 7 OHERD
TICB T3 RFEERT Vo vy LOEN AR L T 5 B
Wb 5. X512, kRS~ DO GMC-filled/non-filled
Hows oz, WEMERBROBEI IS+ E R
L 7= HEREIG DT K B AR b 5. ZHIT DWW TS,
MK R Pararotalial@ e £ Wi 58 75 i M 2 R 3 53R
DHAGIZEHT B Z L0k D, WRRER L A
R T & L COFERHEM T v 2 & KD FHHICI S
MCZTEBAREMEA S 5. LLE& D, dEW AN A6
T B AR RO 1S FEE & h 7z R AT FLHG I, SeRT i
DR Z 7 — L THERS % FFEU ) 2 B R A TR & ALE
fHr oh, HERITPENRESE2» /53 EH M
AfbedZ ik, RBHEREMER - PrEIGER ORI
ANOTFHIDIZHE B LI NS,

5. £&8

JUNACVE R 2 35T B WvEBR BT 2 HER /R I D5 I
ELToORBEEEHES BT, Bl - BRI oS
W 12 B B KB 48-132 mD THURIZ BT, GB23#i
W CHRIN & M- R EHERE Y O A A FLEGE T4 4 M
ALz, =2 RYFUGHEIZ KD RE S WA Rk
KL, MADOHIETE S %Th 7. HENICE
W BIBEE, MaBAIKBERO S 7 2B RIKE S DL
g BT R E BN 5 72—, FL Lk
TOREMBUIRHRIKERICE L T Ty = —
VavhRwonhi., TENTEIHSE0D0D, L
TOREMBIT, VM H AR 361 % 7Rl & Rt
AR LRI TH D, SHMETHIR 2 L TRV
NOLVORERIT A D 2 Z 212k 0, X B0 1
123854 B A A FLER T SERILAE & VR BRER & O SRAN 2t
IR A ETEEIZ A B & HiAEh 5. /2, PITIER, &%
BB TS T S N2 R DR R ED ST X — %
LIMEDP ST TNV - a VERL, ZTh6
(UFBEERSE I Fo 0 THERS & REEBUSH T 2 BB L L
TORENE RS 5.

HEE - PERPTR A OSA TR 2 X U &
3 % GB23 MU AW FH DM L, FHR PR D
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TOKUDA Yuki, SENTOKU Asuka, KISE Hiroki, NAGASAWA Shotaro, SASADA Manae, SUZUKI
Yoshiaki, ITAKI Takuya, KATAYAMA Hajime, [IZUKA Mutsumi and SUZUKI Atsushi (2025) Diversity
of azooxanthellate scleractinian corals collected from northwest of Kyushu during cruise GB23. Bulletin
of the Geological Survey of Japan, vol. 76 (4/5), p. 285-289, 1 figure and 1 table.

Abstract: The East China Sea is rich in marine biodiversity, although the azooxanthellate scleractinian
coral fauna has yet to be characterized in this region. To address this limitation, azooxanthellate
scleractinian corals were collected northwest of Kyushu using a Kinoshita-type grab sampler during
marine geological survey cruise GB23. A total of 687 azooxanthellate scleractinian specimens were
collected, representing 23 genera and 19 species. Peponocyathus folliculus specimens were obtained
from 79 of the 163 sampling sites. This infaunal species exhibits automobility and undergoes transverse
division (asexual reproduction) during the anthocaulus and anthocyathus stages. This indicates that
asexual reproduction and automobility play an important role in increasing the population size of

azooxanthellate solitary corals in soft-substrate environments.

Keywords: Scleractinia, solitary coral, asexual reproduction, transverse division
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WY TSR 2SN A VY TDSRRMEICEET S
TRERMRE, ZhETIEEAETDbR TN, Kiff
RTIE, GBAHIZHE WTA TR Y 7 TRV #s THRE
L7 MEARICHE D &, JUNIE PO g4 v 3o
ZRRME ARG L 72, 2 ORER, EHesTRDA vy v TR
AHAESN, ORI BI9OMICAE S, AEIE, T
PHREE 2 &Y Fideic iy CEEEA v TS
BRI 2 A RIE S 5. 7z, RIEE LTI
PEARTE %47 5 BURME A & v IHATHEO T ERRER T
B > 7z. T & Peponocyathus folliculus DEREE S B 1%
% T (A 163 Mg 793m), RIFED S AR TERE ) &
BEBIRIFSBIBE 1 SRR IS B 0 B ALK IZE 5 L C
W B ATEEPEA E O,

1. UBIC

H B PIFIAE B AR Sy v T A 29 THIE 1698
& 7 5 7 D (Cairns, 2007 ; Hoeksema and Cairns, 2024),
ZOHOMEBII RS A U et vy v T

TH 5. AKREDHRIZ BT 3 i A & WS
JCERREEESEA VY THEMER LTS (Bl 2 1F,
Cairns, 1994 ; AT A, 2009 5 $8AKI1E A, 2010, 2011,
2013, 2015, 2016 ; f&HIE A, 2018, 2019, 2020 ; $iA
1E4, 2022, 2023, 2024). L2 L, ANIEw#ESICk
VB MEEEMEA O v IO SR BT 5 5 A TSI
INETIrb TR, R Bskid B A K
DRAT AR BT H D, RFOKIHRIERTIC
BASH & 7= QRGO A FER S BUEA AN T EIfE$ 5 BRI
4, ZORBEFO RS FWEH» 6 HARWIZEMIDTRAT
57:%, BAEOHARBOBREEMO LY EE L % LT
JEWICEE AL TH B (AL, Gallagher et al., 2015).
AWEZE TIIGB23 Wi TERE & N7z JUMALTEIER I 5
5 MEEEMEA v IO LR L I DN T E OB
EHET 5.

2. AHOEESE
2TOA %Y THIE, GBIV TATRSY

T THRIEEIZ LK DRI 2 FHE L 724 1983 ivh, HERE
WRE DR D 5 72 163 I TH v T IS

AT BSHUBRBE R BREE2#E8  (Faculty of Environmental Studies, Tottori University of Environmental Studies, Tottori, 689-1111, Japan)

P HRERK S B0 (Faculty of Science, University of the Ryukyus, Okinawa, 903-0213, Japan)
’ EEER AT EFARA £ v 4 — BT ERIFFTEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
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500 ccf2E DHERIM & FREL U HIRRAF L 21, 5o
7z, ZO, FEERFEIZHEOCEHRIL 2 HER % 4 mm, 2
mm, 500 um, 74 pm® & H AW O % WV TIEK AR
UKEHR 2 52 TOY v THAFIL 72, RS hi-A
By THIZOWTIE, FOETIZOW THAREATER
A A THORE %175 72

3. BREZE

Biat U 7z 1633 i (K EE40-396 m) D 5 5 119351 T
687 A DMEEEYE A > Y TP RE X h 72 (FE1IX).
KFEEHRIZB TS, 4 ¥ T8 (Cnidaria : Anthozoa :
Hexacorallia : Scleractinia) D ERHEZRIE 1340299 mTdH -
7o, BREINA Uy TEREZME L 28R, 9F23
I 19FEA R S 7z (B 14%). MEEMEA > %V TOEO
ZRPEIZOWTIE, OB EE KOS & TARD
M D& 4 T EA > 72, FRIZ, RFAIRAIC BT
TINEA TSV TOREPRE KZT VLTI A b
226 (FABWT, KESTm) THOTBHIRD SNz,
YA L 226 FEEICVFEEA, BHAEEEY T2
T <, VFIZBalanophyllia sp. X U-Caryophyllia sp.7s &
EEEOHAY Y I RBD oM. ZOZ LN YH A b
TOZRUERBN—DOHEKTHELELLNS. £/,
Y4 e300 (LHE GREE S, KE106 m) IZH0 T
IEMEED S NY A bg226 IRV TEWSHRMEERL /2
N, Yy A L THRESY Y TR A THBERE»D
JBATIK % P8 5 MEVEA R % 4T 5 BESEMERAY T TH o 7.
LA M EBREABEOIZIZP RIS 5 EH
R AR L, Z Ok T Siimo g ik g
K& SACHTFIZIA - TREBICHTE 5 (KA, 1981). F
7o, LRI EREIIINRY Y Y 2 — T HRJET
B0, ¥4 b g300HEIC BT E NS Sk (%
A, 1981). B EOZEns, My A b idtor i
WALAL Y, WREEHEIZ/NEWEEI OGNS, 20729,
IH &5 B EBETEA T B VI HER N\ DRV O i
ANEV, REREICAER T 2 ARAETEA v v T
L 722 BT & T 2 AT B3 S,

W CEHRE I N P v TITBWT, 20OFE
K% 23 D3 Fungiacyathus (Fungiacyathus) paliferus
(Alcock, 1902), Peponocyathus orientalis (Duncan, 1876),
Peponocyathus folliculus (Pourtalés, 1868), Idiotrochus
kikutii (Yabe and Eguchi, 1941) D4FETH > 72 (1K),
INSOH Y T THAIKIZ K % BEPEERR %17 5 H
Ry T TH o7z PIRE RICALT S HKRY v T
BOTEE AT EOPHEDOFhELSZZ L
I3, Sentoku and Tokuda 2021 IZHENTEHEEITH
D, WMEBECOEBICERETHILELLN5. FRCP
Solliculusiz 4 ¥4 vV IBF{EI N 119MEHD S B, 79
MRS REI N BROBAGIKRETS 2 & THK
& X ZUSHIBE T 2wk & oyl U SRV E (R &

543 T, BWAEMICHK T 2Kk %E
Anthocaulus, Anthocaulus?373544 % Z & TR S /-
2R 5 HH SR D flE 1A % Anthocyathus & VY 5. P folliculusid
A A HE D Anthocaulusfiil & A3 A IKIZ & 2 MEPEA:FE
T b M2 % 1T 5> TAnthocyathusfilfk 2 JZk L, &5
{2 Anthocyathus{fA B BE R AFE D IRTZ X5 N DB
(Cairns, 1989 ; Stolarski, 1992) . Anthocaulusf{& 721} T
< Anthocyathusffil f& 28 SEPEERE 3 2 Z & 3R E D H I
12Kk % %59 5 (Cairns, 1989). X 51Z, Peponoycathus
JBIEWIePICNAEAETE T 5 Z S, HERENIC R
SNTEESHBEMICEE LT Z E2THETH S
(Sentoku et al., 2016). —J5C, [EIRRIZBEEIRIFEENRE 1) 4
BT B P orientalis\3 22 M D A 5 B NP folliculus
ICHER L 2 OREHRIT A & 2 5 72, Peponocyathus
orientalisidP. folliculus & [F] k12 MEVE AL % 47 9 BAK
YIATH BN, P folliculusk 575 0 MRS HK T
% Anthocaulusf & D A K 5y 212 & 2 MYEAE %17 5
(Sentoku et al., 2022). LLEDZ &7 5, P folliculusH 24
WHBIZ B W TIRIA B TZ 58\ E LT, BEBEINEH)
HRNEBET 5 Z L7210 T%<, Anthocyathusflil{&IZ 451}
2 kg 2 MEMEARIERE DI & 0 (AR S A R R IS B &
HHZENEETHHEEZELONS.

INET, MEHERICKT 3RS 9y TOLE
PIZOWTE, Bl - AEEEEE (GK19 W) I
B TI16FH41E GEHIE2, 2020), #3EAEED R
(GK17-2 i) (=35 T 13 Rt 368 (FEIHIE A, 2018), b
7 7 5SS (GB21-2, GB21-3) (BT 11F25 )8
(BEARIED, 2023) BRE T R TV B, AW TIZIRI23
BARDENZA, ThEDZ EEHEEHRO™E 5
A E SRS FBICH,TT, BEEA Y TDS
RERRD L TB Z L ERBT 5. HY FilE TR
AR LARTEDR N &2, A 3 TDHEBSGD
SRRMEDWRANZ D B0, FERIITFEL B D WA 25
BrGZTWBEEIONS. S, HMKkOX SR
FIROBEENE A 4 Y TOLRIEOZEIZIONT, 20
SRR % FEINCIRIA T 2 M2 B 5.

BE AR OREUZ S 725 T, EEADMEIR LY &
TRRMEBOT %4, GBI TEH K 24D
BRiZERamhaEN 2 £72, KOERICEL, EX
AT (BEERMTRAUIRTHEFAERA Y v 4
BE WA FEEBM) IS A TE 2 AL T2 ZHS R K
BT

X

Cairns, S. D. (1989) Asexual reproduction in solitary
Scleractinia. Proceedings of the 6th International Coral
Reef Symposium, Australia, 2, 641-646.

Cairns, S. D. (1994) Scleractinia of the temperate North
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Collection sites of scleractinan corals
. Sampling site of K-grab without coral

. Collection site containing 1-3 genera

O Collection site containing 4—7 genera
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Fig. 1 Map of the survey area of GB23 cruise with localities where azooxanthellate scleractinian corals were collected.

Bathymetry data are from Kisimoto (2000).
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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)

Fungiacyathus sp.
Micrabaciidae
Letepsammia formosissima (Moseley, 1876)

Stephanophyllia neglecta Boschma, 1923
Rhizangiidae
Culicia stellata Dana, 1846
Oulangia sp.
Deltocyathidae
Deltocyathus sp.
Caryophylliidae
Caryophyllia (Caryophyllia) sp.
Heterocyathus sp.
Premocyathus dentiformis (Alcock, 1902)
Premocyathus sp.
Aulocyathus sp.
Paracyathus sp.
Turbinoliidae
Peponocyathus orientalis (Duncan, 1876)

Peponocyathus folliculus (Pourtalés, 1868)

Idiotrochus kikutii (Yabe & Eguchi, 1941)

Notocyathus conicus (Alcock, 1902)

Peponocyathus sp.
Thrypticotrochus petterdi (Dennant, 1906)
Guyniidae
Truncatoguynia irregularis Cairns, 1989
Guynia annulata Duncan, 1872
Flabellidae
Flabellum sp.
Flabellum (Flabellum ) sp.
Flabellum (Ulocyathus) sp.
Truncatoflabellum spheniscus (Dana, 1846)
Truncatoflabellum phoenix Cairns, 1995
Truncatoflabellum candeanum (Milne Edwards & Haime, 1848)
Truncatoflabellum gardineri Cairns in Cairns & Keller, 1993
Truncatoflabellum sp.

Dendrophylliidae
Balanophyllia sp.
Endopachys grayi Milne Edwards & Haime, 1848
Eguchipsammia gaditana (Duncan, 1873)
Dendrophyllia sp.

108, gl11,g118, g120, g162, g212, g223, g224, g235

2236, g237, 2247, 248, g249, 2256, 2260, g268, g272
@273, 274, g281, g282, g283, g284, 2285, g286, 8295,
2296, 298, 300, g307, g309, g310, g313, g315, g318,
€319, g321, 2322, g325, 2326, g327, 330, 331, g332
9333, 2334, 2336, 337, 2338, 2339, 356, 2360, £366
€213, g312, g316, 2329

2268, 2269, g281, 284, 2295, 2301, g306, g308, g309
319, g326, 2334, g346

gl18

2204, g214
2214

2303

2226, ¢318

2223, 2235, 2236, g245

€272, g286, 8295, g296, g300, g310, g319
2356

2360

€215

2108, gl11, g212, 2223, 9225, 2248, 9256, 2261, 2263,
2268, 2269, 2273, 2274, g277, 2282, g295, 2300, g304,
2305, 2309, g313, 2314, g315, g322, g323, 2326, 2337,
2339, g341, g344, g345, g346, g349, g350, g352, g354,
2356, g357, g366

g100, g108, g118, g120, g192, g201, g214, g224, g225,
2226, g227, g235, 2245, g249, g250, g252, 8259, g264,
2268, g269, g270, g274, g276, g281, g282, g283, g284,
2285, g286, 2287, 8288, 2292, 293, 2295, 2296, g298,
2300, 302, 2303, 2308, 2309, 2310, g312, g313, 315,
2316, g318, 2319, 2320, g321, g322, g323, 325, 2326,
2327, 2328, 2329, 2330, g331, g332, g333, 334, 2335,
2336, 2337, g341, 2343, g344, g345, g346, g352, g354,
9355. 9356. 2357. 2358. ¢360. ¢361. 2366

2214, g226, g286, g300, g309, g310, g311, g312, g318,
2319, 2320, g321, 2322, g326, g327, g330, g332, 2333,
2334

2248, g313, 2329, 2330

2356
2247, g258, ¢323

318
2339

2250, g274, 2284, 356

2333

120, 2251, 8272, 296, g309, 2322, g327

2214, g226

2300

glll, g224

2339, g350

149, g180, 2203, g204, g214, g215, g226, 246, g250
2300, g304, g310, g311, g315, g319, g364

226, g355
2284, g300
€226, g318
2268
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KISE Hiroki, KUSHIDA Yuka, NAGASAWA Syotaro, SASADA Manae and SUZUKI Yoshiaki (2025)
Specimens of the subphylum Anthozoa collected off the coast of northwest Kyushu, Japan. Bulletin of the
Geological Survey of Japan, vol. 76 (4/5), p. 291-298, 6 figs. and 1 table.

Abstract: There have been few taxonomic studies of Anthozoa in the Tsushima Strait and the East China
Sea. Accordingly, we undertook a taxonomic survey to gather information on the diversity of Anthozoa
collected during the GB23 cruise in 2023. As a result, five genera across four orders and five families
were identified from five sites off the coast of northwest Kyushu, with a putative species recorded for the
first time in this region. It is expected that further surveys will lead to the discovery of other first recorded

species and undescribed species.

Keywords: Anthozoa, phylogeny, diversity, Hexacorallia, Octocorallia

2 F

o B I R0 o > ¥ IS 6 4T B A U O oy FE S RO i 42
BUIR SN 5. £ Z TR TIE, 20234 DGB23 il
TRE SN ZERFIZOWT, HERMEEHRENET
3 Z L& BHMWICAEENMR AT - 72, ZO/R, Jull
AEVEIEHE O ST S5 4HSEISIE (RV Y Xy IS
k|, Yr¥o3ixzsm, vIi4FTg|, sV MY FE,
VYV IRE, A VFVvF v o H) OfERBENFEE S R,
AVYF XY I 5B REIESUNILFER A & P50
Lol BlEHREREELAED THL Z LT, R
BWTX 5 & B R0k, RCEREORRIZO K25 Z
EMREE NS,

1. 3UBHIC

fEHHEMT (Anthozoa) i3, HINLEIYIFTIC & & 2 MIHEES
LB ORFRTH D, SY ~ TRl (Octocorallia) & 75
Y v THi (Hexacorallia) 12 KB 5. HAJE D i
1251 2{EHSHDRE S BRIEIZBE 3 2 WFZEId I £ < 52
g TE/ LaL, SRS I T Of7Efl
RPN IR TA 2 <, S v TFETIE, Nutting
(1912) X Tixier-Durivault and Prevorsek (1959), van
Ofwegen (2005), Matsumoto and van Ofwegen (2015) 5 1Z
K HEITRICIR O D, NI Y TR N TR,

AT TS A4 ¥~ TH (Scleractinia) %
Brx, ALEMRER T S SRS BT 3 M EEMAIRIEZ L
W (il 21, Reimer and Fujii, 2017). AHFZ2iE, pEES
AR A AFZEAT 23U B 7 e o 2 7 OB E LT
2023 - & 0 SUNIEPE IR T IhE L T B iR AR A
THREINAERE (L vy v IHERL) 2 RIC2
OFEZHMEHRENET S I L 2HME Lz,

2. MEETE

2.1 BEAXZFRERUVERRE

fERFHO BRI, H KPR O EIIC K 5GB23
WL B W THEREL 72, AR CTIIATRY T 7R
(K-35 7') % FIN T 189 M i C DU 2% @ HERS PRI %
Ehi L7 ERIED, 2025). ZDL XREX N -{EHRSE
A vy FTHOML, MET99.5 % T4 — il k
DEE - FERRAEL 72, BRE S RO, FEk
SAMEE A -T2 B L, HBFOEE % A
7z,

2.2 DNA#H - PCR (Polymerase Chain Reaction)

BRE SN EROMBO—ER AT D L, BB TN
IS 72, HURE 2 5 ODNAR X, DNeasy Blood &
Tissue Kit (Qiagen, Hilden, Germany) % i\ 7z, i D4
fEiZ, Fv POFIMEIIHE 572 N Y THICONT

' BT AR T HYERERR A £ v 4 — HVBEIRAFZEEBIM (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)

P ALIE RS ERBREERIEE (Faculty of Geo-Environmental Science, Rissho University, Saitama, 360-0194, Japan)

SHIERR RSB BT 2AF22R} (Graduate School of Engineering and Science, University of the Ryukyus, Okinawa, 903-0213, Japan)

S AL EHURBER KRB BREGRE IR (Graduate School of Environmental Science and Business Administration, Public University Corporation Tottori

University of Environmental Studies, Tottori, 689-1111, Japan)

* Corresponding author: KISE, H., AIST Tsukuba Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: h.kise @aist.go.jp
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Table 1 List of anthozoan specimens collected from the GB23 cruise.

Species Specimen number  Site Latitude (N)  Longitude (E)  Depth (m) Date

Scytalium sp. G265 OCTO 2265 33.63633 129.98233 49 29-Oct-23
Virgularia sp. G260_OCTO 2260 33.60432 129.30667 101 1-Nov-23
Eleutherobia sp. G355 OCTO 2355 3475751 129.47496 66 3-Nov-23
Acanthogorgia sp. G190 _OCTO 2190 33.04082 129.22764 67 2-Nov-23
Antipathes sp. G355 HEXA 2355 34.75751 129.47496 66 3-Nov-23
Actiniaria sp. 1 G260 _HEXA 2260 33.60432 129.30667 101 1-Nov-23
Actiniaria sp. 2 G360 HEXA 2360 34.84809 129.46995 66 3-Nov-23

FILAVRYTOEYNIET— FEIETTHB Y b
sa—betXF A —EH T =y M (COI KA, A
Ry THEIZOWTIEI T Y F Y 7 OMutS DNAI 2
v v FBE L VB (MutS) i & 7 F I PCREEIC
KOWIEL 72, HL~Z7 54 ~—13, LCO1490 KU
HCO02198 (COIfHI : Folmer et al., 1994), ND42599F & O
Mut3458R (MutSTHI® : France and Hoover, 2002 ; Sanchez
et al., 2003) TdH - 7=. WE 511 Sanchez et al. (2003)
IZ4€ 5 72. PCRPEE i, ExoSAP-IT (Affymetrix, Santa
Clara, CA, USA) Z W TH#%, ¥ — 7 v ¥ — ABI
3130x1 (Thermo Fisher Scientific, MA, USA) TR %
PYUE L 7z,

2.3 DFREEN

HUS U 7235 3F %1, Geneious Prime 2024.0.5 (https://
www.geneious.com) = VT 7 ¥ 7L L, FASTA7 7
AN & UTESIEHRE £ L7 EYERIE, EEE
FH K| 57 — 4 N — 2 (GenBank) {2 % L TBLAST (Basic
Local Alignment Search Tool) #i58 % 171y, ¥EAEHEISI DM
RIPED SO ITRIEDHEE % 1T > /2. BLASTHRRIZ KD
WmEFZEZ NS ET -4 X=206EL, R’
WEROTHTFRGEBEERL, 5FRRENAE S
AR, JE R OHEE 217 > 2. BRI, RAXML
(Stamatakis, 2014) % Fvy, &AL L CGTRGAMMA
* T a vEYTID, 1000007 — 2Ty ¥y
T VT TCRIBHEE 21T 5 7.

3. BREEE

SNBSS 351) % SR 5 4 H SFHe Jd D fEdfH
BIRE S GE1EK).

JURY ¥ TRNZBWTIE, Seytalium sp. RV Y+ F 7 32
I 7JBO 11 (G265 OCTO : & 1[Xla), Virgulariasp. ¥ ¥
7 ITFED 1 (G260 OCTO : 55 1[Xlb), Eleutherobia sp.
7 34 FITBO 158 (G355_OCT : F1[Xc), Acanthogorgia

sp. Y MY EEDO 11 (G190 OCTO : 55 1[X1d) %
I, TAZThOEERY»E 6N, ThbiER
IZDWT, 5 TR & 17 - 72855, G265_OCTOIX
Scytalium sp. 1 sensu Kushida and Reimer (2019) (GenBank
Accession number: MK133363) & LICHRfEE LTE L &
D (2[), G260 OCTOI Virgularia sp. 7 sensu Kushida et
al. (2018) (GenBank Accession number : MK133422) & Hi
R AEE L 72 CGE3KX). Scytalium sp. 1IZAATIE, Z
NETITHERBOARREINTE D, JUINIALHEHEK
5 3P E & % - 72 (Kushida and Reimer, 2019). 7=
G190 _OCTOIZ D\ TIZ, Acanthogorgia radians (Kiikenthal
& Gorzawsky, 1908) (GenBank Accession number :
HQ694698) & HiRAE & UK L 72 GE4 ). AR, A
B4 THEMETIHETH S0, HERFEAD, S O
EHlE &5 Z &2 5 (Rho and Song, 1976), W FifEic
A T 5EBZEL6N 5.

NI Y TR B\ T, Antipathes sp. Y ) v T
JE D 158 (G355 HEXA : 55[X]), Actiniaria sp. 4 V) F
F v 2 H D25 (G260 HEXA M 1°G360 HEXA : % 5[X
b, o RIS N, IREEAIAR[ O N Tho DR
IZDWT, 7T RBIET % 4T - 72 85K, G355 HEXAlZ
Antipathes atlantica Gray, 1857 (GenBank Accession number :
KF054454), Antipathes furcata Gray, 1857 (GenBank
Accession number : HM060615), Antipathes densa Silberfeld,
1909 (GenBank Accession number : KF054453) & HL %% %
R L 7z (3B 6[X). Antipathes sp.i%, EZEMIZA. atlantica
KA. furcata L TR T H - 725, WREIXKMEEDOET
HBIEMS, Antipathes sp. L 3HIEEEZ 5N 5. A
densald, AEKFEFEILLS AMALTED, K FiEICE
WTIRFEMNE»r LRI TS, AFETHRES L
7z Antipathes sp 3 TR D — PO AT T W12 728, ¥
ENRHE T+ ICHET I L TE L5 h,
Antipathes sp. & A. densa\ BRI T > Tniz7z0, Hil
HTharEzONhD. A VXVF v 2 H2H (G260
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31X GB23Mie THRAE & 7z Y~ T ¥ a: Seytalium sp., b: Virgularia sp., c: Eleutherobia sp., d: Acanthogorgia sp. A7 — LN —

131 cm.

Fig. 1 TImages of Octocorallia specimens collected during the GB23 cruise. a: Scytalium sp., b: Virgularia sp., c: Eleutherobia sp., d:

Acanthogorgia sp. Scale bars: 1 cm.

HEXAK UF G360 HEXA) L, HAEMTH D, HREIHK
HTEDN TN Z &H 5, Edwardsiidaes ¥ € F & F
VFXIORITH B ENEL N, FEIEDZHD
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PSR OIERH O — V2 6 T 5 2 &N TE . B
AR OWEHE X 72 ¥ £ o b TIEH 10 kmE R T8
MR EET 5720, SHROBPHIZHTNTEE]
EMEIRE SN ZEVHEOTELZED TN T LT,
KT BNT, &5k 2YE08E, ALHFEOFRERIC
DENBZENMFHEINS.
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BHERS ¥ 4 —WHERNEEM 23 Co e T2
GB23 Wi M8 K O E O ERRICIE, BURMHERIUC
ZTRIpOZ 0T /e, BBHREUCEEL TR 72
WZBEAOMME R OTIE O 4 12V 13 5.
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JUNAEP sk & PREE & M7z Ae i CRlfleEhy) (220 GFHE D)

55X GB23 Wi THREE S N 72NIRY v T M. a: Antipathes sp., b: Actiniaria sp. 1, c:

Actiniaria sp.2. A7 —)73—I31 cm.

Fig. 5 Images of Hexacorallia specimens collected during the GB23 cruise. a: Antipathes sp., b:

Actiniaria sp. 1, c: Actiniaria sp. 2. Scale bars: 1 cm.
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WE ARSI, 55 76 &, 55 4/5 5, p. 299-311, 2025

B¥Rk - Report

AT REME GB23 ICK RV FBHRVBFBICEVTIRES AT
FH OBRE-HK =H-ER RE°

TAMAI Takaaki, SUZUKI Yoshiaki and TAKAMI Munehiro (2025) Fish specimens collected from the
East China Sea and Japan Sea during a marine geological mapping survey of cruise GB23. Bulletin of the
Geological Survey of Japan, vol. 76 (4/5), p. 299-311, 5 figs.

Abstract: Fish specimens were collected during surface sediment sampling as part of a marine geological
mapping survey of cruise GB23 in the East China Sea and Japan Sea, northwest of Kyushu, Japan. The
specimens are assigned to 7 families and 10 species: Apterichtus sp., Scolecenchelys aoki, Ophichthidae
gen. sp. broken specimen, Bregmaceros anchovia (3 specimens), Carapidae gen. sp., Stalix immaculata,
Champsodon snyderi (2 specimens), Priolepis winterbottomi, Gobiidae gen. sp., and Samaris sp. Of
these, B. anchovia represents the first record from the waters around Saga and Nagasaki prefectures, and
P. winterbottomi represents the first record from the waters around Fukuoka and Saga prefectures. In this
paper, we report the occurrence of each species and information on the bottom sediment and bycatch at
the collection sites to advance our knowledge of the habitat of the fish species.

Keywords: fish, ichthyofauna, Japan Sea, East China Sea

® F

doi:10.9795/bullgsj.76.4-5_299

KA 2 Z &b, BErEGPEREIN, SRRAA

JUNAEPEER D S g M O H RIS I THfE X
7= U X A AT G B23 O KR HER A A 12 ¢, HE
B e c s RE IR Ths0fMIE, TR
1056 (I~ 7 I ~ Y@ kK [6 & Mdpterichtus sp., I
F 7 F FScolecenchelys aoki, 7 I ~ EFFA [ 72 B T
fAOphichthidae gen. sp., & b A ¥ ¥ 4 7 Bregmaceros
anchovia 3{EH&K, # 2 L o & A EFCarapidae gen. sp.,
b X 7 I 7 v & A Stalix immaculata, 7 = A Champsodon
snyderi 2{fifA, 32 5 4 L X I 2N¥ Priolepis winterbottomi,
MNEFREAR EFEGobiidae gen. sp., /¥ 4 T H L A J@ KA
EHSamaris sp) IZRIE E N, ThHEDHI B, B b AY
YA v F IR R R CRIGETEHC S T 50 TH D,
B2 T4 L2 INEIIAEMI R OEEELTH BT %)
LETH o7z, ARTIE, BRI A, E-
BBICBT 2 MAEMO—BIE LT, HREHSDEE L
EDWERE N THET 5.

1. IUBIC

JUNSOIEMESIE, PEEBICHR Y FilEE, JLEICHA
eEL, BRI, 55, EL) 7 AR E L
DI IR BREE, K USRI < il A e E 4D

FERKENT S B Z EBMENT NS (GEH, 1989 ; &
I, 2014 ; Rl KESS, 2023, 2024). JSUNAEPE DO H
¥R O H AR R S O FFMHIC W T, DT X
IIZBREOHMRAN 2R D 5. BHEIZOWTIE, HILE
E 2 (2025) 1 &k O BEFESCHR A ERE < h, 2 h 6 DR
TIZDOWTEENE X h, 769FH25 HERIZ THE X hTn
5. EEBIZDWTIE, Sk (1996) 12 & 0 = B KEE
LY v 4 — DR, RARLERKOETY - @i
DORMEZ S LICBRNOBBEIZOWTEM XA, 313
HErlio T e h b, RIGE CIdEE (1989) 12 &
0, BANOFFEMIC DO W TR B X, 809FH
BEE TN TS (272 L HEEEY),. 2ol B
PPRER 2 & B AR TOMBLEEIZ DO W TOR
ENEHH B GEE - i, 1967 5 B - FIER, 1970 5
Wk, 19715 BEXG - &EE#E, 1973 5 @8 - b, 19765 8
#1977 5 WINE A, 2003 5 IHENE A, 2005 5 HAT - 4T
HH, 2009 ; HAGIEZA, 2010 ;5 [UHED, 2015 5 FTIE D,
2015 ; EEHHIZ 2, 20214 &), REAREIZOWTIE,
KR B FER T B T 601 Tl (B9Midm, 1970), E
KETHH BT A #EEIZ T 160%E (Tomiyama, 1972),
PRI C 19258 GEATIE A, 2006, 2010) 2S#ie X
s, BREBEIZOWTIE, BEEESHTFIZT1,29%

VHUHERAEERN ) oy D T 4 ZARAGE BEIHY (Office for Shizuoka College, Tokai University, Orido, Shimizu, Shizuoka, 424-8610, Japan)
? PEEFAIR AL EFARA £ v 4 — BT RIFFTEM  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
* WK SRR K PE R (Depat‘tment of Fisheries, School of Marine Science and Technology, Tokai University, Orido, Shimizu, Shizuoka, 424-8610, Japan)

* Corresponding author: TAMALI, T. Email: tamai @tokai.ac.jp
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fi (EYHIE A4, 2022), W il o kB RIIZ T
11578 (Ozawa, 1983 5 fadfiEA, 2015) BNWE XA TV 5.
B FOIMAUHRIZOWTIE, FERICEIT 2% T
BHWE OO0, KEGHOEHITE T 5 N 4 47
WERBZEFEM I N TE D, BiET 28 bbbt T445
FEA S & T B (KEEFT TR X K BERFZE T, 1986
IWHNE A, 2007). HAWIZOWTIE, HARMEEEE
R L-EEE2 2% SH D (Lindberg and Legeza, 1959
EFIE A, 2011b, 2014 5 Shinohara et al., 2014 % &), %
DA LRI AE O BB 4 2 A R ITZE N T
BUREY 2 M2T269%E (FR, 1995), 1LIEW H A B fa
H &tz T870%E (W¥FIZ A, 2011a), FEMLEEAR K OVi{4
IZHD < IR B AR FOEH g2 T 76788 (BRIILE A,
2020), 1R O @A MR A 1 C 37458 (L FIE A,
2015a, 2015b) AWMEIh T3, BEOLS 228D
MRS ZWHETIED 55, VEHEICEWTE, BHIRA
fli 72 & OYIRLERD L BORE ST 5 (HSRIE A, 2017
FHINEA, 2017 5 FHIEA, 2019 5 BHEE, 2020 5 hisH
1$4, 2020; HEH - HILEF, 2020, 2022 Y- HILEY,
20237 ). PHHNIZE A (2005) &, MR O AR A
FEO BN & B O Iz DOWT, AR LRIk 3%
BLERL, MELOMBHEA O LT A2, FUSHM
PHAERKOEME LTEMTH S Z L2 BRTWS, i
BEAH (2014) 1, AR BT 3 REENMNIZOWT, #
HRIE O L, S RO L A - Bt
FEOMBRMA R & LTz, LarLiars, iy
1E7 (2014) & VEHIE A (2005) 7 & O—EBOREAE D FXFH
T =220V TE, EAREHEEDOAREIZLD, 75
TEMOFMGEEA T & R ORIEA R & h, FEEAR I
DL RIS 7 — 2D FBHEEADBEL XN T
W5 (HBIEA, 2015, 2017).

20234F10 H 19 HA 5 11 H27 HIZ2 T, BEESMR
AR E SRS X 0, UNIER I B
\F B BT (GB23 5 LU TN GB23#itiE) 2T hh
7. GB23WMEIE, WEFEMEX O A H & L, #Hig
TIEEX, REHEREK, BEMEXERO =012, fiE
BUE =B FHE L 72. 2055, REHERXIIEX
DEDIZITbh AR TR Y 7 TRIEROHE (ERIED,,
2025) 12 &k - T, 13D EIE, TG HER & IR
Iz, 7T THREHE, FREmE205 m LT (KR
R 77 T016 m) THD, EKHMEAEEDORMEHEIZ X
BUWHER ) 2oy s EDQBMBMTO X » YT
VOIHARBESZTRELTE LN WD, B4
AR I RSN D Z i3 d . e L 2= Jul
AEPEUEERIC 51 B BEH S Y BRS 13, MWEIC K
DG EN=E D, EMERERDO Ry VT VS
I2k33D, MAICKZBIDR X EMA LT K-> THRE
TNz DTHY, R T 2 Herc & 5 flH

« 8356
2351 I

Tsushima Is.

Goto Iss &

129.5°E 130.0°E 130.5°E

1R GB23MiHEIZ o\ CHRSIANERE X -,

Fig. 1 Sites of collection of fish specimens during GB23 cruise.

BOBE T I N TITMED,

GB23 g CTHRAE S - fUHICIE, BAECEE & 51
RINFTIEARESHMOA T AVWENIEEhTE
D, BEFEOSMRLLEERIROES 435 LCcEELRM
BAELN720, KR TIRRE X W -fEEREIZ OV
T, L % 2 RO R B A kI R & ¢ CER B
ENEREFOERERSET 5.

2. MEEFHE

GB23 At (5 FMAG - 0K 22 T & Ui v SR A T AR
YEN)ITTARTRAY 7 THIEHIC & 2 KW R
NEMEINZ189HILAD S B, FIXIIR L 7 1351
BW ORI -AEEARBE U, REI B,
PRER, TTRE A HIF AR H 5 W I3 FEEF O IRE £
L7z, WL TSR, WIREBICTREE, RAH
(2009) IZHEHL U THREARDIER, $R, RUWEZE1T- 72
BEAZ, dESuNTZ AR L - B YA (KMNH) I2%
RS L AChIcHEE L2 D5 KR, EADE,
AN (2013) 12, fEHERNG, 24 R OFIOEHEIE
AN (2024) 1298 5 72, FHHNE 2 & 2 & FHWT0.1 mm
B TIT - 72, EMEARIIAR £ 7213SLT, v IAEFHR
BOH 2Ly FRIOKRE X ZLERELITLORL, 4
B THEEAEDORE S #PFCLE. ¥ IANERIOH
HEBEIE, Ty 7 2MGEERP L, L7z FE
H S OEVE K O FBELDSN ORBEMIZ DOV T, BRIE,
(2025) %5 L 7.
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VAR FIEAE GB23 I K D EE X =S (BHIEH)

3. BREZE

RAE < h 2z BEAO R, 7R7E 108 (GRFEIE4
Fl OB HRIC K B REE 12 &) ICiRl chi. D
TICRMEOBEAGIE S, BEAOKE X, HKEH, HRE
iR, SRS, KEE, RHE, BEmICIOWTEL, ®
> RO H AR T ORGSR R B 2 &, ME s
IXVMEMA. Bk, REMIOWUIERDOERL
NG DB A NT.

7 IAE#F Ophichthidae
1. ¥ IANEBXRREEIE Apterichtus sp.

KMNH VR 100637 (382[Xla - b), 4&203.5 mm, JEE
12.0 mm, 2023411 H3 H, g356, 34°45.4964'N, 129°
35.1059'E, 79 m, MiRi#D (F4Xa), HH, + >~ TH,
ay AV, B FREAR, WH

AR D FHMITT 213 McCosker and Hibino (2015) (Z5€ -
7=.

AR, HR23MPE UM TlimsRs, $XTO
figA /R <, NMRTENREE L 0 Ry, WH ki #t
W JSEE TIE R, BT RSLAYVEIR, SR LS IR
FHCBEL, B E LA 3, LMITEE LS s, L
AMEENCH =, JIFNDOR LR 23800, i [z ¢
HEI|TdH % Z & (McCosker and Hibino, 2015) 7 5, I~
7 I N Y @Apterichtus Duméril 1806 IZ[EIE X7z, %7z,
BRMPIHRD 16.96 5 R U E D 63.59 1%, FIREE LI
A 1+4, FIREEOSEEA0, RIS L3, B
SEAT LB 5, HLPTRIMISRILEG 68 Tdb B 2 & 2 H AKRE
I IANLEDO LTIV I NYA moseri (Jordan
and Snyder, 1901) DAIZ—F§ %2, NLMRIEHEE B
68 (vs. 63—67), WEMEEEA160 (vs. 141-145) TH 5 Z
ENRTv Yy IANEE—FHEF (Jordan and Snyder, 1901 ;
Machida and Ohta, 1993 ; McCosker and Hibino, 2015 ;
Hibino ef al., 2016 ; Hibino, 2018 ; Ho et al., 2018), HA
KgAKl Cch 2 £ L bhiz. 5%, Hgs
MERETETH 5.

Iv Y I AVY@dpterichtusi, WHIZED, WK EIZ
BRI D A% B LT BIREER, £ 4 3—12 kD
s X T 5 (McCosker and Hibino, 2015). ARFEAIZ,
WEAERI G & ARk DRI (HIKIRD) DM Ri» & R & /e,

2. IYXUFF Scolecenchelys aoki (Jordan and Snyder,

1901)

KMNH VR 100638 (552[Xlc-d), 4:5&91.1 mm, AR 9.2
mm, 2023410 31 H, g316, 34°4.2500'N, 129°2.9372'E,
131 m, ®Rid GE4Xb), BEH, WEME v a8 H
JESH, v =JH, rTve bFREAeNR A VFVF o MEE
1R, 4 VA k

KREEARL, AR L, EEXROEE MO, BiEs
A5 5, HEESHSIME D %FICAEL, g e
NP rh e D AKF-FERE A BER D 38 %, BEEI 2RO
54.3 %, WHRD, WOREHEISHEEL B O i b fLOFE
R E A THO%, Bils EBO@RIZH %, RGO
TS 3, NREORIESIRO%EE-[A S, T
SEAS FEA K D, B & S s T TR 0 HE
W2, AP RGMERFLE A 56, FHER BAs 134, 5 HER(
BT 59, NIMRIBEHEE A5 Th B I enb,
I Y% U F FScolecenchelys aoki (Jordan and Snyder, 1901)
12 [6] % & f 7z (Hibino et al., 2012 5 Hibino and Kimura,
2016).

AL, GB23 U FAE WSO EH TR (Hibino
etal, 2012 ; M¥FIZ A2, 2014), fEREE (EIEA, 2014),
11 1 B (Hibino and Kimura, 2016 5 [ 111 {E A, 2020) »*
bfREEIN TS, &k, AEERBEOIIXTSHT
S. gymnota (Bleeker, 1857) 7%, RIFGEL Gu¥FiEA, 2014),
o I U o O 5 2 e A D 22 58 22 4, 1974 5 PEH
£, 2004, 2005 ; FEFIEA, 2011b), HEAEL (% thi,
1970) OV GMT¥PI% A2, 2011a, 2011b) 7 5 #ifh X
NTw5. HILEIZEA (2013) &, WA (1993) DLl i<
WMEXNTHWBIIZTHFITOTFII OV I
FXORMENE <, BAREINO I I X7 FITDiCH%
MDA L L, HILEHEA (2025) @R A 5D I 3 X
7T IOBRMOEERE IV F U FOLEE AL LT
5. ZD7=%, REARIE (b, 1970), Rl GIEIZ A,
2014) KO (GTBFIE A2, 2011a, 2011b) DFREkIZD
WTE IV FoFrTOELHEELONS. kb, HIb
BIEH (2025) 1%, F & /7 I NY Muraenichthys borealis
Machida and Shiogaki, 1990 23S. aokiDHBHL TH 5 Z
ENS, BRIE2PEDF 2 ) IAEDLEHITONTE
IV F TS XD EAL LTINS,

AR, WHROBIESICERT 2 Z A5 T
3 (W R, 2013). AEAE, BEEMREBOWBE (h
Rid) DS 5 BRI X7,

3. 7 INERRAEEHEEMEAE Ophichthidae gen. sp.

broken specimen

KMNH VR 100639, 424 95.6+ mm (BEFRHEIE), 2023
11 H9H, g306, 33°58.0533'N, 128°56.8452'E, 132 m,
kb (F4Xlc), BJH, WiEM, v 3%, arsvH
MEH, 7UOYRHE, A AV, EREAER 27X
o) JHER, ZRFHER, H A 2 VAR

AR, RMESHEL, Bigs RS, SHERO
BIENME, BEEEAET S Z &, REFOERKEAR
KMNH VR 100638 FIfRICHETH 5722 L &N 5 I+
FUFXOUWEENEZ SNz, ERAREMED H
LEEE A RIBL T =220, 7 IAERHI L EBT-.
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B4 F%F Bregmacerotidae
4, B FAT YA 9F Bregmaceros anchovia Ho, Endo
and Lee, 2020

KMNH VR 100640, & £40.0 mm, 2023411 H 16 H,
p29KG, 32°48.0384'N, 129°11.9877E, 97m, Hvkifd (4
A[Xld), B, BUE WieE v O, 7YY R SR,
KiK.

KMNH VR 100641 (552Kle - ), fAK44.9 mm, 2023
11 A19H, glo7, 32° 28.5114'N, 129° 22.2522'E, 181 m,
AR (B54le), Wem, BUH, v I8, B2, v =8,
dREMH, ANIK.

KMNH VR 100642 ((82[Xlg - h), #E29.2 mm, 2023
E10 H30H, g251, 33°31.7937'N, 129°38.8242'E, 69 m,
Ak (54X, H¥H, WiEMH v I8 EHEH
=M, sEe FTHEER A VXU F o S HER A
A X VYRR,

Zho3fEAE, WK, EIEEHoKmEIZ@aR
RS, BIERIE EIIC AP AR, REARICE
S NRH B Z LR ENS Y b A VYA 4 Bregmaceros
anchovia Ho, Endo and Lee, 2020 (Z[6]& & 117z (Ho et al.,
2020).

3MEARD 5 %5, KMNH VR 100640 & U'KMNH VR 100641
W RIGESEWEA 5, KMNH VR 100642 i3 7= 1 5L 35 13 >
LRI AL, AAERATIZLEDS, BER
RN, BB Y F il KOO = S
HAWED &5 2T (Ho et al, 2020 5 /MEIE A,
2020). L7235 T, RGBSR MBI K O RR R
Vg & OYIFCERE 5 5.

(«p.302)

B2 GBI CTHRE SN A (12). a-b: TV Y
I ANUlEARERE Apterichtus sp. (KMNH VR 100637,
203.5 mm TL), c¢-d: I %% U FScolecenchelys
aoki (KMNH VR 100638, 91.1mmTL), e-f: & I X
V¥ 4 7% Bregmaceros anchovia (KMNH VR 100641,
449 mm SL), g-h: & A% A Yt Bregmaceros
anchovia (KMNH VR 100642, 29.2 mm SL), i cj
B 7 v F B EFECarapidae gen. sp. (KMNH VR
100643, 1582 mm TL), k-1: B X 7 I 7 v & 4
Stalix immaculata (KMNH VR 100644, 26.8 mm SL). a-
cre- g UFAEEERE, KIIAER, b-d-f-h-j- LI
WEOMEAR, 27 —L/v =310 mm.

Fig.2 Fish specimens collected during GB23 cruise (1/2). a and
b: Apterichtus sp. (KMNH VR 100637, 203.5 mm TL), ¢
and d: Scolecenchelys aoki (KMNH VR 100638, 91.1 mm
TL), e and f: Bregmaceros anchovia (KMNH VR 100641,
44.9 mm SL), g and h: Bregmaceros anchovia (KMNH VR
100642, 29.2 mm SL), iand j: Carapidae gen. sp. (KMNH
VR 100643, 158.2 mm TL), k and 1: Stalix immaculata
(KMNH VR 100644, 26.8 mm SL). a, ¢, ¢, g and i are fresh,
kis live, b, d, f, h, j and 1 are thawed specimens. Scale
bars = 10 mm.

Ho et al. (2020) 13, EEME, EKEMECHRE o —ILk
Elf A T ifa i I S h A E G, A BUKEO R
%10-120 m& 5 LT 5. KMNH VR 100641 i3, %
M OREH 181 mTh VD, MEEORELIRE D &%
KEEDUWGIE - h 5 FRE X N7,

hLFF Carapidae
5. AV L IFFKRFEERE Carapidae gen. sp.

KMNH VR 100643 (552[Xi - j), 451582 mm, FEE
20.4 mm, 2023411 A 5H, g335, 34°17.8981'N, 129°
49.9341'E, 114 m, MR (F4Xg), B, WiEH
YO, aravHE BEEM sEe N THEAER 2
BIER, NFEVF v o HRE

AREAE, MBHIC R A F UMIRE 2R <, @WE L
WicHiA AT 5, ILMA afERERE T Ic <, Big%
RLZekENS U~/ H o VY Echiodon anchipterus
Williams, 1984 & £ % 5 L7225 (9% - L FF N, 2013a),
2 ) 512 L X IBEchiodonDIEEL T & B IFROEHE L
& (Williams, 1984 ; Markle and Olney, 1990 ; Nielsen et al.,
1999) 2B TE TR W=D A 7 Ly A BR[EERIC
LW S, REATEREBIS A 1T, BDEWE TE
Th5b.

7d7<514% Opistognathidae
6. EXF7OdF7<4 4 Stalix immaculata Xu and Zhan,
1980

KMNH VR 100644 ((52Klk - 1), {£526.8 mm, 2023
10 H28 H, g324, 34°6.4667'N, 129°57.4794'E, 98 m,
MR (G4, H¥H, Wi, 27238 2%
b b IR, AR, SEFEA

AR, e RT3, H DB EIC A
W, BEESTHEEGTEIC 2B 5, HEELIS O GBI B
RMERE N BN L B ENS, AT I T VKA Stalix
immaculata Xu and Zhan, 198012 [ & & #1 7z (Xu et al.,
1980 ; Smith-Vaniz, 1989 ; Shinohara, 2006) .

AR, GB23 M AR O F T Rl R S5
ST (Smith-Vaniz, 1989) K UM L L BE 4 55 e e (13
WiEA, 2020) 2 5HE IR TS,

737V & A FHIEDEGEL S 5 & 5 HIRO R OH
THWE U (Smith-Vaniz, 1989), ARFEIZEPEEIE B %\ i3k
J& (Shinohara, 2006 ; ¥5i% - PN, 2013b) I2EE 4 5
ZEeBMoNTNA, AERE, MR E FEOWIE
(RUHLRIT) DRk A 6 FREE X iz,

7 =X XF Champsodontidae
7. 7=% X Champsodon snyderi Franz, 1910

KMNH VR 100645, &k £29.8 mm, 2023410 H26 H,
@318, 34°5.0225'N, 129°16.9315'E, 102 m, MMk (5
5Xa), 41, HME, ¥, arys v
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53X GBI CHRIE X - FUH (212). a-b: Y =F X Champsodon snyderi (KMNH VR 100646, 26.1 mmSL), c-
d-e: %2 F4 L X IN¥Priolepis winterbottomi (KMNH VR 100647, 13.1 mm SL), f-g: NYFREK[EEM
Gobiidae gen. sp. (KMNH VR 100648, 253 mmSL), h-i: /& & F ¥ L A J@AKFEEMESamaris sp. (KMNH VR
100649, 31.4mm SL). a-d - hidZEEERE, ¢ - A3 (lZ 180 MR X H 28 D), b-e- g IXRBHOMEA.
24 —)Lv—1310 mm.

Fig. 3 Fish specimens collected during GB23 cruise (2/2). a and b: Champsodon snyderi (KMNH VR 100646, 26.1 mm SL),
¢, d and e: Priolepis winterbottomi (KMNH VR 100647, 13.1 mm SL), f and g: Gobiidae gen. sp. (KMNH VR 100648,
25.3 mm SL), h and i: Samaris sp. (KMNH VR 100649, 31. 4 mm SL). a, d and h are fresh, ¢ and f are live (¢ is rotated
180 degrees), b, e, g and i are thawed specimens. Scale bars = 10 mm.

KMNH VR 100646 (553 Xla - b), AE26.1 mm, 2023
4E10 H31 H, 2286, 33° 47.7787N, 129° 17.6488'E, 120 m,
R (BEsRb), B, v afE 3y av, BEH,
7YVYKRMH, sER P THAEKR, A X SR

BRE SN 2R, A FEHEERAHEIC M AR S 5,
AR A 10, TEEMEmE IS A R, BEEIICEBEE X
<, HHIBEFIFLERAICEE A RS 2B ENSGT=F R
Champsodon snyderi Franz, 191012 [RIE & 1u 7z (FF I - #K
JH, 2013).

AfEIE, HAWROE Y HiE RO S i - 9
DRPEMIRICTA< £B L TH D (LHIEA, 2007; 37 W -

I, 2013), GB23 AR O 4 T I3 EFMN S
(Kim et al., 2009), LT (FF, 1995 ; W[EFIE A, 2011a,
2011b, 2014 5 LH1FE A, 2015a; BELIE 2, 2020), &
R0 (R RE R RS, 1957 5 F& 05 &S24 M
WEZEEB e im, 19747 &), Rig & - =i, 1967;
HEIZ A, 2010), REARWE (FEHIZ2, 2006), HEULEE
(Ozawa, 1983 ; AIFIE 2 M, 2022) B E2 LM TN T
W3,

A, BEVMETHIEINRTWED, HIZhkbLf
HABE T 5 20 IR E FNSERE T 5 Z & AR
XN T3 (Morohashi and Sasaki, 2003). S HlIRE
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FEARE XN - S OHREGEE ERIEZA, 2025) (1/2). a:g356, b:g3l6, c:g306, d:p29KG,
e:gl07, f:g251, g:g335 h:g324.

Fig. 4 Sediment samples from the site where fish were collected (Seike et al., 2025) (1/2). a: g356, b: g316, c: g306, d:
P29KG, e: g107, f: g251, g: g335, h: g324.
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728K, HRICKRESh 20, BELEIZWEEZ
AEFEEINZEELZONDS. SRIOUEANFKE SN
T2 RREOREN R > Tz KRiE, #HY )
WP AU CIRIATHIC ML T3 2 &2 5 (1LEIE
A, 2007), BRA GIREBRBICAEBR L TW B EHERI NS,

NEF Gobiidae
8. US54 LXINE Priolepis winterbottomi Nogawa

and Endo, 2007

KMNH VR 100647 ( #3Xlc - d-e), & K13.1 mm,
2023410 H29 H, 2265, 33°38.1796'N, 129°58.9399'E,
49 m, Ry (GBsKe), HEE, v b FHEAKR, I
ANS G

AERIT, EREICBE2E 95, WRERBESA
SHEPLEREH TS, BT S HEBICET L2 b

BSX RS Sh - Ao BRI E (ERKIE
A, 2025) (2/2). a:g318, b:g286, c:g265, d:
351, e : g301.

Fig. 5 Sediment samples from the site where fish were

collected (Seike et al., 2025) (2/2). a: g318, b: g286, c:

2265, d: g351, e: g301.

%, FHRSOMLIME S NRROZEEE KL, FA
RRWOIRE () THREMT A oARET 5, Rl
D2 HHIERI T A 5 RIEEERIC A TSAD BRI
b B, MEHEOHRIIEL VA, EIEICH@NE X
<, HMEFIEER A I & 728 (—ERBEIEIC & b B A G,
F2TTEN 1MOMATH B I EHE, ¥ 2541 X3
N VUZ A & 117z (Nogawa and Endo, 2007 5 FH{ZIE 2,
2013 5 BEIEIZ A, 2020). WHRMEFRIEOMES|fLEIE,
RUDE L FIEIZ I THREd K25, HIIC 1 TRE
BELZ9THD, Nogawa and Endo (2007) A3 iCH#k L 72 1
BARES, PR I2 KD Ao ThIE, AREEA
2, ZThETIZHEIATEIH 254 L TINEDE
2T, B/ WK (REA kK 13.1 mm ; Nogawa
and Endo, 2007 fA&27.1-31.9 mm ; BEFIE A, 2020 1k
£29.7 mm 5 EIEA, 2020 AK28.7 mm) TH5Z &
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5, JEEGEH &I L 72, Nogawa and Endo (2007) 13
KO RIEDOCLMRETH 5T & 2L Ler,
RHED CITTEIFIZ 2 (2020) TRENZ RS & 5 ATREME VR
BEh, REORVBEIMEASBLEL TS, KT
KIFREEBZREZTHD, AHEOERITKRDOED ThH -
72 2T HEIZRERE K AFRET, HAIEDIZDh
DD 5 72 WEIZ R D, BAPABTHERNG NS, i
&, A S5 £ THRET, BN EHETHEINS
3. B, REIRET, HEL»SBLEL £ TH
DD 728, BUPABRTHERNGNS., Zh b AR
fiED 1L, Nogawa and Endo (2007) K& UEIRIZ A (2020)
DFLHE R 5Tz, ZThe OfiEd, 77 7HRes
CEZRIETRBEORESRIFTH 72T ENRRIE L
TEAZONDZD, KERDPIMOFEAR L D /N ZfEAk
TH D729, MRIHEOAREOGHEL T 56N &
BEibNhbd. 5%, AaKEZORIFLIREBOERIC
KARFNMETH 5.

AR, R OHEE RO RO i S $RE
SNz KL, BB, RGEEE RO B AR
26 DARH 5N TS (Nogawa and Endo, 2007 5 EFIZ
2, 2020 5 FLNE 2, 2020). L7235 T, AWEAA
FROTE M L S OB WL b ORI & 75 5.

AfHIL, AEARPRBOME» SFREI N &,
TV IR & D S X Tw b Z & (Nogawa
and Endo, 2007) 20 5, EHMAEETE % &5 Sk
IERTAEELLNS.

9. NEFRKREERE Gobiidae gen. sp.

KMNH VR 100648 (53[XIf - g), &K253 mm, 2023
F£11H3 A, g351, 34°39.8376'N, 129°35.388'E, 88 m,
AR (B5sXd), B, BJH, ZEFEAR, Kb

AREEAL, RICHBRE K<, IEHEA M fER T IShiE L
Ll SRS CURARIR, T9HEH 23, BRI 1 TH B T
L ENSNEFR (RHifH, 2013) ICFE S hrz £ 7,
T w7 K23 9, MEFIIRE LY b6 &k 2 32 (—EBBHIC &
DI A GTED, IS REA o, S5 T ATHEAS 1 11 $k 4R,
FEOEDS VR 100K 5, NSRRGSR B ARl 17 - A5 AR 18,
PSR OBAILE R L, IRT A &2 T5KRD
B fLos 25 5, RIS P 2 & DR H AR #ED
BEATEICR% M, Kilsrflid 5 Wil kidikfie 5% 5
N7z, REREFREONERBEIZOWTE, STDL
ICHIERBREI 3 2 — 0 7 4 OMIITE— I & © #FZEs
¥ 5TV B (EIIEMS).

ANOAL1F Samaridae
10. N2 E2THLABRFERE Samaris sp.

KMNH VR 100649 (££3Rh - i), {A%K31.4 mm, 2023
£ 10 H28 H, g301, 33°54.0102'N, 129°30.9745'E, 105 m,
MR (EsXe), #, B, WM v =

V% N A2 Ui

AR, WIRSHERMNICH 5, AR & i
figz k<, BWMEOERKEERICZNENAROWHL H
%, NafEr»44kse, NEEED SERS., RREEP RO 128k%H
5349 % Z L (JEM, 2016 5 Obata er al., 2023) 7» 5 b 7'/
4 & T #H U A Samaris spinea Mihara and Amaoka 2004 & %
Z 63BN, EVFEDSamaris chesterfieldensis Mihara and
Amaoka 2004 & DFHll A IR A TE T BV 28, N&
a7 HVABAREERIZE E®. BMEHTE, FhEs
WERETETH 5.

GB23 fitifE D & S HERIFAEIZ & D 7R 10fH O FE»
BEEXN7 Zho 108, 4 i uldclmsg s 5
BRSO D B3 (I FvFFE, J=F2, A7
T7w&4), BYEEEkE 520 (L b2V A oA
EEE R O RIBETHE? &, Y2 54 L X I NEI3AEN
B R OB Wil 20 S 41308%) , KRIEA3ME (v IAE
Bl, #oveARRONE 2T H L4 EARRERE, H
ARESED 2 VIFRLBLEZZON 20 (Tvy I~
B K UNERERFEER) & Eh Tz, WP
BUER LB TH 5722 LA 5, KB ZE & Dk
TRHAODP LRI TLES I B EOBRRETEZS
DEFEZON, RV MZAERNRELEL Y YT
VTR, s EAOEFET 3 20/ N EEE S FRE
Eh32, Wl Lok k&3 Eh, RO A
C35Z&MdHb. —FH, SHOHZIFL LT INEIID
WTIRBIFRIRETIRIEI 27280, BEOHR L1257
LHRENRBIER N 77 TS TR E 2 K
K5 rZenTtEhi, RIFARETOEEE S TEE
THY, FreBENMROERIZOENELEZON
5.

SHRE XN -BREOS> B, b b 2AVH 4 TF ERL
L, BEAMORS I TH - 7208, 75 THIBHIC
SRR L I RETE 70, KO DBRE
ELTORBICHETI ARSIz eXT7TT7X
AR IHF Y FFIIONTEBEANR & RfOERE T
Ho72 8 DOFMAEX Sy TOREHBRERETE, 7=
FRIZOWTEHEHAREICER TS Z s h,
P2 IA4 VX INEIZONTIRBBEOREIZAERT S
ZEAHENI N, EAERIZE > CURBIZEE L ELR
BThD, NERITCIIRICZ & > THREDRFRO B 1%
HFLUTHERBT S ZERHSN TS JLEF, 2009 5 Inui et
al., 2018). IO K 5 12 fafd & IR S h - KRB B
EEML, KEOEENHS 2 s aiuR, WwiEEX
D& ICHN S RBHBEYOEREDDESL LT, £
O TOABHHAOHEEIZ BRI DEZEZ EN B,

GBIz B\ T, FUALRE X h 7= eyl 189
i 134T, 2RO 1B Ch 72, 72, 2021
252024 ICTbNI b I S HERAWERIC kT S
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W VE R A O O R MR T, BRIEARER
GB23fil &L DFENE DD, FEhEL 722574 XTT
DB ERE ST h 5 72 (BRI A, 2022, 2023, 2024).
77 7RIS L A REHORER, HEE L OERICD
BV, LALAERS, ArulERTHshZiDIckn
Ty, SRIO LS ITHMm» LI, SREICE SRk4 K
OEELERSEOND =0, SHROMWEHEMHE DR
&, FREHERPIPREUG | R X W2z I DO Wit &
ERL T ZENITETS .

HE AR OBES A5 A TL 72 & 5 72GB23 it It
FHEEZEMEAII U & 2 SRR A D200 e S A
WAt v 4 —WEERIZERM O T %, SRR R L
IR 2unz EAGESRMEZ I T2 2L
THLE D S5 % B O AR ZEE O S 4 1L ffLH L B
T4 ABBAEFLEDBICH7-0, JLIUNT L ER S -
FES AR O H B R e iz T I A RO SRR,
R o WL 3 358 0D WL 53 R O Rt R o0 RN 2 B 4 % Sk 2 &
IZDWTZHERN 272 &, BERORE - B8a THRIBW
T7FEF Lz EERNEATZEM OBRIAGE LI
FRAE R S O VB K ONRIEMN B A 5 A R L CTE
F U7z BEERARRAIIZE0T O S 2 SR
DNF XV F v JHOBEIZOWTZE RN -ZZE L
72, STOLITHERBEN I 2 — Y 7 20—t
WZRENERHSHIZOW T ZE8R W R & £ L2 REH
(W 5V b QDR Wo B 8173 N 237/3% 2 119 N2 ey B = L TR O
BOPEBRITIZRT v 7 2 G EIRE R ORI %
ETTHIIN 77 % £ Uz, EFFeR Rk AKEERT 72 -
LUE RS O FHRIES S8 12 3 uN LA o O 2 B
BB OWT TERW 72 & & L=, B KEER 7
Loy U T 4 ZARAAAE BHE Y 0 BE BRI R A
DRFIZOWTITRFFENFEE L7 BELOEEIC
BRI OWTHS A ZHfE w2 E E L 220
AMLTHBEEELET.

X ®

EEIEA N BE (2013a) 1 2 Lo AR dEAHRKR,
AARE k% SREOFRE $H2MWR, ST
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WREM S, 2RI, 815-818, 1976.

MH{Z - IRARS— - WG - BEIEE (2013) Y HiH.
LR, HARPE flEMR SROME H=
M, SRR E, fhER)IL 1347-1608, 2109
2211.

JEMI#BH 2016) HAFEY 7 2 - # L A FH. SR FEH
RRER, #hARI, 229p.

RIEHEZ (2014) ZARWIZ B 5 /EEHR ORI ZE LA

P75 7 AN A S ez A R ) R = A L e
R 2 v 2 —WF2ERE, no. 24, 65-97

WIHER— - FIERSRIA (1970) x4 & 0 igpe fH. Bl SRl
HEYIEEEH, no. 3, 83-100.

THEAT - AEARGE - FILEZ - ARG - AT
(2015a) (L 1L B2 35 03 2 /NS OF X o0 Y
KEER PRI P, 63, 111-125.

THREAT - ABAGN- - FILE.Z - ARGHEE - P51 -
WA T (2015b) LU RBREEIC $5 1 /NI i HE D
B, RERFROTERE, 63, 127-143.

W (1977) SO AL RIGEW 226, &
B DY —xt S & oxtit—, RWFAmEs, R,

311.
A (1989) RIGIROUFRER. RiGEWF 2, &

DY), RS2, R, 121-128.
AT - PR Xl (1976) MO FIH. RIGEYF 246
MEOAY), RigEW¥ES, Kb, 265-287.
W - E LB (1967) PHIgE L AR OWE A R

R E AR PES AT ZE R, no. 23, 1-42.

RRIEASE] - Sl EHSE - AAEZ (2020) RIGE A 5 13
57z INPIFESRD Y 2 5 4 L X 3 2\ ¥ Priolepis
winterbottomi. Ichthy, Natural History of Fishes of
Japan, 1, 15-18.

GINITCKES - B - A S (2003) & VLI &5
PRI X CER S & KA i &y B R SRR
iC. RIEAMIZEZEE, no. 56, 45-52.

fEHSETY - MAEE - AREZ (2015) BEYLS R RSO
KERNAIE 2 5/ 6N BEREB KO v £
®7 41 & ¥ W A Hydrolagus mitsukurii®D iC$%. Nature
of Kagoshima, 41, 177-186.

A I W5k 5 A5 S A W W = i (1974) A B VL AR P ik
FHMEBY Y. AR LS SR A AR IR A 2, A,
76p.

AT EHE R B 2 (1957) LB KO OO ffH—
TR T R O RIS —. T BERR 2, i,
35p.

PR - HE O EOK - RIFREIA - A 1 (2010) Rk
B VYT RPERHANS O AL R, R RS RE S
ARATZEEEY, no. 91, 17-33.

W R EE (1993) 7 I ~EEL ek, HARE &
R MR, SERERE, Eal, 177-
184, 1251-1253.

W R (2013) 7 I ANEEL rhEekm, HARE &
Mgk AMOEE HRR, SRR,
RN, 266-277, 1794-1802.

W RATE I - ARG R (2013) 7 =% ZFL APHRRK
HARE SJEKRR 2MEOEE F-6R, JEKFE
R, AR, 1272-1273, 2094

Hibino, Y. (2018) A new species of Apterichtus (Actinopterygii:

— 308 —



VAR FIES A GB23 12 X D EE X = (BHIE»)

Anguilliformes: Ophichthidae) from Tori-shima Island,
southern Japan with notes on characters of supraorbital
canal. Species Diversity, 23, 219-223.

Hibino, Y. and Kimura, S. (2016) Revision of the
Scolecenchelys gymnota species group with descriptions
of two new species (Anguilliformes: Ophichthidae:
Myrophinae). Ichthyolgical Research, 63, 1-22.

Hibino, Y., Kimura, S., Hoshino, K., Hatooka, K. and
McCosker, J. E. (2012) Validity of Scolecenchelys
aoki, with a redescription of Scolecenchelys gymnota
(Anguilliformes: Ophichthidae). Ichthyolgical Research,
59, 179-188.

HICE A ST - AREE - 7 i (2013) BEYL IS I
REP /RN HAYRLHDOY IANEFRT b3
I X7 F I (HikR) Scolecenchelys laticauda. FAFHF
HMERE, 60, 35-41.

Hibino, Y., McCosker, J. E. and Kimura, S. (2016) A new
species of Apterichtus (Anguilliformes: Ophichthidae)
from the Marquesas Islands. Zootaxa, 4117, 146-150.

HILB AsE - i 3% - Wz s - SRATsE - ZaChk
(2025) SCHRIC 2D < fRR R PE SO H %, 3 & U
RIZHD S FlFEEDOFTIE. ALIINT L E IR - R
[EERT e AT (FI2R0L), 23, 1-93.

Ho, H.-C., Hibino, Y. and Huang, J.-F. (2018) Note on rare
snake eels (Anguilliformes: Ophichthidae) and additional
data on three Neenchelys recently described from Taiwan.
Zootaxa, 4454, 200-214.

Ho, H.-C., Endo, H., Lee, C.-L. and Chu, T.-W. (2020)
Bregmaceros anchovia sp. nov., a new codlet species
from the western Pacific Ocean (Gadiformes:
Bregmacerotidae). Zootaxa, 4801, 559-569.

Inui, R., Koyama, A. and Akamatsu, Y. (2018) Abiotic and
biotic factors influence the habitat use of four species of
Gymnogobius (Gobiidae) in riverine estuaries in the Seto
Inland Sea. Ichthyolgical Research, 65, 1-11.

DRl (2020) RS2 545 h7-HAICK T %2
fftAHD 7 ORI Oy F <)L a3, Nature of
Kagoshima, 46, 355-356.

PR - PYEIESE - IS - AR AR (2022) BE
B IR R O BE — AL AR YR Sk P A e
Wil - BRI AE, BENLS, 329p.

Jordan, D. S. and Snyder, J. O. (1901) A review of the apodal
fishes or eels of Japan, with descriptions of nineteen
new species. Proceedings of the United States National
Museum, 23, 837-890.

FURA SR - B g - RHEE A (2015) iR RS O
EEMICAML - RIEAEME SR, no. 76,
57-61.

WEPEA - BIEAT - U BROK (2011a) LTI H AU

fEB . WORKENIZE Y v 4 — W28, no. 9,
29-64.

MR - AT - Y KOk (20110) HAMRE U H
g (PH). IHOBRAKENZE Y~ 4 -0, no. 9,
65-94.

WEEA - B - 2 R DR - b
FARSER - RSk - 2% of - Wb % - RBENI
Z - ARTAE - SR ANA - TRORES -l 3% - A&
PR - RUEER - KO - (ISR - RhER -
LRRINZ - HEEEAL - AT - A2 F5 48 - i — -
finAAS — (2014) HAHgPE SOBTH k. 1L IR K PEAF
7t v & —ff7ElE, no. 11, 1-30.

AMZE A (1970) KERRUEIZERATITIEO LY 58 4
O JUNKSA B IOR R g S8R, REA, 52p.

Kim, B.-J.; Kim, 1.-S., Nakaya, K., Yabe, M., Choi, Y. and
Imamura, H. (2009) Checklist of the fishes from Jeju
Island, Korea. Bulletin of Fisheries Sciences, Hokkaido
University, 59, 7-36.

AC®F & (2009) HUEM T I d5 0F 29 LT O B BB
LY F ) FEHOERRNE OBD Y. FERY
FCHL BOEAE, 40, 411-413.

ANEEFK - MW WERE - ILUESEE - AR Z M (2020) K
RS ORIXIE. NS KR DI eE, REY
5, 633p.

Lindberg, G. U. and Legeza, M. 1. (1959) Fishes of the Sea of
Japan and the Adjacent Areas of the Sea of Okhotsk and
the Yellow Sea, Part 1: Amphioxi Petromyzones Myxini
Elasmobranchii Holocephali. 1zdatel’stvo Akademii
Nauk SSSR, Moscow, 208p. (in Russian)

Machida, Y. and Ohta, S. (1993) Second specimen of Snake-
eel, Apterichtus moseri (Ophichthinae Ophichthidae).
Japanese Journal of Ichthyology, 40, 103—106.

Markle, D. F. and Olney, J. E. (1990) Systematics of the
pearlfishes (Pisces: Carapidae). Bulletin of Marine
Science, 47,269-410.

McCosker, J. E. and Hibino, Y. (2015) A review of the finless
snake eels of the genus Apterichtus (Anguilliformes:
Ophichthidae), with the description of five new species.
Zootaxa, 3941, 49-78.

Morohashi,Y. and Sasaki, K. (2003) Intensive cannibalism
and feeding on bregmacerotids in Champsodon snyderi
(Champsodontidae): evidence for pelagic predation.
Ichthyological Research, 50, 387-390.

RIS M (2009) BRIEADIFR LG~ = 2 7.
RERRA I, FERE, 70p.

ARz (2024) HAESRFEAMH G ZhE TS
g N HARERHAFO B DR 4 & 4,
Online ver. 25, https://www.museum.kagoshima-u.ac.jp/
staff/motomura/jaf.html (BI%H : 20244-6 H29 H)

— 309 —



WE MRS 20254 BT76%& H4/5%5

A& BB (1995) IL AR EIC I 1 5 O L REY:
MatFsE.  rhJORPERTZE AT AT 728, no. 7, 277-388.

RY Ot HILEASE Qo23) Wkic k27 v v
AZXXZAL DiLgk. =y Fx - T47, 11, 46-47.

R REEER (2023) KEEMIOFIE Kl AKpER % 753
EENY R Ty o, RIGFEAKET, REE, 15p.

R LR PERS (2024) R LK PESEDBEEE. Sl LA REH,
R, 60p.

ek (2013) HAE  fafikd BFOFEE 5
. SRR, R, 2428p.

HhIBHIER - BB KSE (2020) LA & D 13 6 ho 7= 46
BREEkOH 2 X4 TV (= v H: =V VR,
Nature of Kagoshima, 47, 117-119.

WSS EA - BB RSt (2022) fRRA R X R L D 55
NEZAIVFFABEIONTHF X (A D05 AR,
Ichthy, Natural History of Fishes of Japan, 18, 11-18.

HhSHIEA - BRI K - AR (2020) R 418k D
I F R X U Parupeneus biaculeatus. Ichthy, Natural
History of Fishes of Japan, 5, 11-15.

S 8- EEEr (1973) WOKEEARIC K B Rl LB Rl
WREOBERE. REEAY¥25E, no. 5, 75-79.

Nielsen, J. G., Cohen, D. M., Markle, D. F. and Robins, C.
R. (1999) FAO species catalogue. Vol. 18. Ophidiiform
fishes of the world (order Ophidiiformes). An annotated
and illustrated catalogue of pearlfishes, cusk-eels,
brotulas and other ophidiiform fishes known to date,
FAO Fisheries Synopsis, no. 125, Food and Agriculture
Organization of the United Nations, Rome, 178p.

PHIHEE - Ak 30 HHRSE - RS - ThEVIE
(2004) FAGHCH R RNV O H 8% JUNRAREE
Behe il e ZHERE, 59, 113-136.

VEH & - hEBE - RN 3 - B (2005) 4
DK EAC & B ST SUEHOZ L. JuN
RFRFBEREAI P ZMERE, 60, 187-201.

Nogawa, Y. and Endo, H. (2007) A new species of the genus
Priolepis (Perciformes: Gobiidae) from Tosa Bay, Japan.
Bulletin of the National Museum of Nature and Science,
Series A, Supplement 1, 153-161.

Obata, K., Kawai, T. and Shinohara, G. (2023) A rare flatfish,
Samaris spinea (Teleostei: Pleuronectiformes: Samaridae)
from the Ogasawara Islands, Japan, with notes on its
distribution, taxonomy and sexual dimorphism. Bulletin
of the National Museum of Nature and Science, Series A,
49, 179-189.

Ozawa, T. (1983) Studies on the bottom fishes of continental
slope off Makurazaki, southern Japan — I ~ — faunal

composition and variation of abundance — . Bulletin of

the Japanese Society of Fisheries Oceanography, 44,

9-16.

A& Z (1996) R o FOH. [ B OB iR E
ZR2Mm, WEBROEY, BAEMEE2EEKRS,
8, 163-178.

HERGNG - BUR W - SARTEM - BoRnt - Rl e -
P SALPS NPT oF = R al SN RE =2 M) KAt SON T K
L 3% (2025) 53 g SALER K OF H AU P9 RIS
B V) 2 i IEHE YR A OB, W AT 72
i, 76, 217-233

Shinohara, G. (2006) A rare jawfish, Stalix immaculatua
(Perciformes: Opistognathidae) from Sagami Bay, Japan.
Memoirs of the National Science Museum, no. 41, 335~
339.

Shinohara, G., Nakae, M., Ueda, Y., Kojima, S. and Matsuura,
K. (2014) Annotated checklist of deep-sea fishes of the
Sea of Japan. National Museum of Nature and Science
Monographs, no. 44, 225-291.

BB Z - FRATE ST - Y8 R - IR - TP A (2020)
FERUEA J5 & OV 2 35D < L DL F A g E Uk
Hék BENRBR RN #® T, no. 11,
1-152.

Smith-Vaniz, W. F. (1989) Revision of the jawfish genus Stalix
(Opistognathidae), with description of four new species.
Proceedings of the Academy of Natural Sciences of
Philadelphia, 141, 375-407.

KEEFT VUG K FERTFERT (1986) B S F il - #GD X » 7%,
AKEEFT PaEIX K EERTZET, R, 501p.

SRV - BRI - il B - SR - L
EHEE - THEHEE (2022) €5 KOG 2 M5
AR OIS E 3 A & 2 ORISR, B FR A2
W, 73, 275-299

SARTEM] - MRt - Rl BE - TR -l Gk
AL M- S - TREITHE - B5AG (2023)
N 7 SRR O B 3 Al & T ORI, b
HHAEN 7R, 74, 259-286

SRV - BRI - i - TR - g
T - FRIRREDRE - A RACSE - BURSRE - B W -l
W FK- AT M- PRS- TREPIH A - e -
5 - SR - WAL (2024) B T A
VY5 1358 K OF 2 A e 1 7 Uk D JER B o3 AT & 2 O ]
SN, R A AR TGS, 75, 223-248.

TTNE T - WiRE £ - EWIR T (2015) xS o g
~ 19482015 FF-DOFA A 5 ~. HAEYHBEL - 22
#w, 70, 1-11.

HIRSTN - /N RAT - REEFSR (2015) v o ¥ T *
RSO B, 6 Dl KU HABEIZE
2 O BRRES. HAREYIB R A2 2w, 70,
43-53.

FHBCCN - $EARREK - EEPR— BB - fBidsic - g —
B -t oL — RIS AKRREE - FRERESE (2017)

%L_\

— 310 —



VAR FIEAE GB23 I K D EE X =S (BHIEH)

VEAF- H A 7Y SRR T 5 7z OSB3 2 R
PIELAI - YR ERO A R— B 2 Bk L 7= H

A PE B O BRI M 20 lA—. & 7,
no. 42, 22-40.

FHAEE S - 4TI 5 (2009) Kl UL B BRI 13 0 v £
JER. JRIRR AR EE A 78805, no. 90, 9-18.

Tomiyama, 1. (1972) List of the fishes preserved in the Aitsu
Marine Biological Station, Kumamoto University, with
notes on some interesting species and descriptions of
two new species. Publications from the Amakusa Marine
Biological Laboratory, Kyushu University, 3, 1-21.

e - ARART - AR (2021) PP EH
W D5 A IZ A U 7= f. RIBGAYIF 25, no. 89,
25-32.

M - RHME— - KH L (2006) /AT K OV
P M JE12 sk D v o SRR . B I 1 A R
fE#, no.7, 19-22.

WA 2] - RIFME— - AP (2010) B8 7T 3 BT 320 i3
Ids KOO WS (Z02). A
AR, no. 11, 17-21.

AHSERE - = ARBEF - B0l - AAgZ (2019) igk
BRBENER 2 518 6 N -RERBYIALERE G0 M
M. RRAYFEAMZIRRE, no.9, 17-24.

Williams, J. T. (1984) Studies on Echinodon (Pisces:
Carapidae), with descriptions of two new Indo-Pacific
species. Copeia, 1984, 410-422.

Xu, C., Deng, S., Xiong, G. and Zhan, H. (1980) Two new
fishes from East China Sea. Oceanologia et Limnologia
Sinica, 11, 179-187 (in Chinese with English summary).

LRV - IRpA 533 - Y 1 1 - e R (2007) 5 i -
WO RS, BRI S, s, 1262p.

LIRS IT - AR sE i - A8 T8 1 (2005) HAHEE (55)
DWEAKHAE TR S Nl RIGEYEZEE no.
60, 28-32.

IRTFIA (1971) BB L EEROmhREl & gl &
A1 2258, no.2, 13-17.

wIOPE - A BN HEFER (2017) YY) =F 20
HAGER S, M, o KOH Y Filgtific s
o BRCEk. FUETEMERS, 65, 85-89.

(=2 fF:2024410H9H ; =2 B :2025E9H19H )

— 311 —






761

762

763

764

765

766

767

768

769

770

771

wEHERE S ¥ -—MREHE

KIRBEKEE ARSI R A T — 2 8 2D 3

PEARIITE | TUEBIE O BB & 0 7 ¥

PEARIITE (FRiV LBLI A OB & 0 7 ¥Rt

BEEKILOKOGLE T — & 35 KOGEH HIE A XY M

HARD KL A 2 DAL - RN RRLE (1991-2024)

R K BRI O KN E T — & e OSE itk 4 x> 4

R B SHERE S 0 e C Bl TV v 2 — v 3 YV Tk

T B 88 0 D A R LAt & 5 IR o3 A

NESHIROWE (5 T35 1 WEIXINE) | T2 KIiEE O X o7k R

fifiZe L — SHITRIIE 1 & B ORI IR OIS 7 — 4

HEN#AT 2 — F BIDO

eI 5 - BT S - IR A
KAy ] - 2

AL 55 Ml S - R HIPR -
A FA - ety FOHI - 20k Sz

A - AN A - MESE
FAAS HIER - =25 FIHI - SB5F — %

BN HERS - S A
JEE RSP - RS 2T - AR A
W - B

dilll 'K - ot FEIA - S -
B ks

FEML R - KA (- A G
%

i &

TRk

SE

KT ERS - R ¥ - E I K
NS AR - LA T - ik Ok
B) By - N AL - SR E

kAR



B FERE ¥ v & — DR

5 71530 1 HE X (SR

poell)
kv (GF 2 i)

20 i@ 1 EXIE IR (58 2 IiIEIERR)

WEEEHES X No. 95  REMPMRAIHVE X
KB X No.24 stk E X

No.23  FkEBELALHEX]

ey — 4L ZAHVE X S-8 EHEY — AV ZAHBERGIEE [ YA - AR

KBRS No. 15 [RFFII Mok

HHX (77— —5H) No. 36  FFF — e sk 28 31X

i X E-10 &K LR AAX] ~rplE 5~
7 SINETR St.41  MIREY — 4L ZAHPEX (55 2 )

ZOfl B - R T Y 7RSI SGET (58 3 i)
i O HbERAL 2 X

—_ 11 —



WE ARG WM ERR S

Preliminary report on the occurrence of benthic foraminifera in the area south of Ikishima and Tsushi-
ma islands, Tsushima Strait

ARIMOTO JUIL c+veveeereerereemeememmameieestetestasestestasesessese s sss s essse e ea s se e sses s e s s sa et e s ess et s e ene e eaeseeneas 277

Diversity of azooxanthellate scleractinian corals collected from northwest of Kyushu during cruise GB23
TOKUDA Yuki, SENTOKU Asuka, KISE Hiroki, NAGASAWA Shotaro, SASADA Manae, SUZUKI
Yoshiaki, ITAKI Takuya, KATAYAMA Hajime, [IZUKA Mutsumi and SUZUKI Atsushi:««---coeeeeveees 285

Specimens of the subphylum Anthozoa collected off the coast of northwest Kyushu, Japan
KISE Hiroki, KUSHIDA Yuka, NAGASAWA Syotaro, SASADA Manae and SUZUKI Yoshiaki::«-«+-«+-«+-e- 291

Fish specimens collected from the East China Sea and Japan Sea during a marine geological mapping

survey of cruise GB23
TAMAI Takaaki, SUZUKI Yoshiaki and TAKAMI MUNERITQ «+-+++-+ssvsserrsserrssrssserisssisissssssssessisessiessssssneos 299

z B R ;oK b Chief Editor: SUZUKI Atsushi
Hl & A E = b % B Deputy Chief Editor: MIYAGI Isoji
= =] R A Editors: TOGO Yoko
A ik MARUYAMA Tadashi
[ N N FUJII Takashi
woORE & SAITO Takeshi
% M MINATO Shohei
X & Lo OHTANI Ryu
£ & %5 B NAGAMORI Hideaki
X % % T AMANO Atsuko
o i]] ITO Tuyoshi
o &g HAJI Toshiki
H5 A Secretariat Office
ESZAFFERTEE N PESERARAR 5 WFZE T National Institute of Advanced Industrial Science and Technology
WE AR AL 2 — Geological Survey of Japan
g 2 —  IRE Geoinformation Service Center Publication Office
https://www.gs].jp/inquiries.html https://www.gsj.jp/en/
WHEFAENZERS B76% /55 Bulletin of the Geological Survey of Japan
SHTHEI0OA29H  FAT Vol. 76 No. 4/5 Issue October 29, 2025
[ RFE IR PE SRR A 72T .
, ﬁjb ;éf A /_\;Z‘/;_ Geological Survey of Japan, AIST
E o
T305-8567 AIST Tsukuba Central 7, 1-1-1 Higashi,
FIRILOQE I H1-1-1 eSS 78 Tsukuba, Ibaraki 305-8567 Japan
© 2025 AIST

https://www.gsj.jp/

Bulletin of the Geological Survey of Japan Editorial Board



Online ISSN : 2186-490X
AIST16-G68699-76-3 Print ISSN : 1346-4272

BULLETIN
OF THE

GEOLOGICAL SURVEY OF JAPAN

Vol. 76 No. 4/5 2025

CONTENTS

Special issue on marine geology in the region northwest of Kyushu Island:
result of marine geological mapping survey cruises in 2023
Special issue on marine geology in the region northwest of Kyushu Island: result of marine geological
mapping survey cruises in 2023 Fiscal Year
INOUE Takahiko’ ITAKI Takuya A A AN T AN (O A S 1 K e e s s s 163

Preliminary results of bathymetric surveys undertaken northwest of Kyushu during cruises GS23 and GB23
KOGE Hiroaki, SATO Taichi, YAMASHITA Mikiya and FURUYAMA Seishirg ««-«-ccceoeeveseesienenene 169

Preliminary results of geomagnetic surveys off northwest Kyushu during cruises GS23 and GB23
SATO Taichi, KOGE Hiroaki and YAMASHITA MiKiya -+ -seeseeeseesseeseisssssemmsemimismsioiminmsinsniinissinenns 177
Preliminary study on geological structures in the marine area around Tsushima and Goto islands based
on seismic survey data
ARIMOTO Jun, ISHINO Saki, MISAWA Ayanori and INOUE TaKahiKo «+-+--+eseeeeereeeeienniiniininne 183

Sub-bottom profile data off Northwest Kyushu obtained during cruise GS23
ISHINO Saki, INOUE Takahikoefand EURTUNANMIASS C1SIIEQ ==+ o==¢s= e o sl 207

Primary report on seafloor sediment sampling in the northeastern East China Sea and western Sea of Japan
SEIKE Koji, IZUKA Mutsumi, SUZUKI Yoshiaki, ITAKI Takuya, KATAYAMA Hajime, KANEKO Naotomo,
ISHINO Saki, ISHIZUKA Osamu, KISE Hiroki, KUWANO Daisuke and YAMASAKI Makoto -««+-««+«c+++-- 217

Oceanographic environment of the Tsushima Island
ITIZUKA Mutsumi, ITAKI Takuya, SUZUKI Yoshiaki, KATAYAMA Hajime, SAITO Naoki and SUZUKI
AALSUSI <+vereevererersesememtatauestutrteteu e teteaetes e et etes et st et ettt et ea b et se b sttt et eh et h ekt e kst et b ettt b etttk ettt ebeae e 235

Seafloor rock sampling during cruise GB23 offshore of Northwest Kyushu and the geological age of

sedimentary rocks based on calcareous nannofossils
ARIMOTO Jun, SUZUKI Yoshiaki, ISHIZUKA Osamu and UTSUNOMIYA Masayuki «--«-----eeeoeeeeee 241
Chemical composition of marine surface sediments in the area offshore from northwestern Kyushu, Japan
(Cruise GB23)

KUBOTA Ran, TACHIBANA Yoshiko, SUZUKI Yoshiaki, [ZUKA Mutsumi, ITAKI Takuya, KATAYAMA
Hajime, KANEKO Naotomo, ISHINO Saki, ISHIZUKA Osamu and KISE Hiroki ««-«--cocoeeeeeeeeenenns 259

continued on inside back cover

B2 LU 1 B
Bull. Geol. Surv. Japan
Vol. 76, No. 4/5, 2025

Geological Survey of Japan, AIST




	表紙
	表紙説明
	目次
	特集： 九州北西方沖の海洋地質調査　 —2023年度調査航海結果—
	巻頭言：九州北西方沖の海洋地質調査 —2023年度調査航海結果—（井上ほか）
	GS23及びGB23航海九州北西海域における海底地形観測の概要（高下ほか）
	GS23及びGB23航海（九州北西方海域）における磁気異常観測の概要（佐藤ほか）
	反射法音波探査に基づく対馬及び五島列島周辺海域の地質構造に関する予察的検討（有元ほか）
	GS23航海で取得した九州北西方海域のサブボトムプロファイラー記録（石野ほか）
	東シナ海東北部及び日本海西部における海底堆積物採取調査の概要（清家ほか）
	対馬周辺海域における海洋環境（飯塚ほか）
	九州北西沖GB23 航海における海底岩石試料採取の概要と石灰質ナノ化石に基づく堆積岩の地質年代（有元ほか）
	九州北西海域（GB23航海）で採取された海底堆積物の化学組成（久保田ほか）
	対馬海峡（壱岐・対馬南方）における底生有孔虫群集の産状（有元）
	九州北西海域からGB23航海により採集された無藻性イシサンゴ類（徳田ほか）
	九州北西海域から採集された花虫亜門（刺胞動物）について（喜瀬ほか）
	海洋地質調査航海GB23 により東シナ海及び日本海において採集された魚類（玉井ほか）

	附表
	奥付
	裏表紙



