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1. Cruise Summary

1.1. Cruise Information

Cruise ID: KS-24-4

Ship: R/V Shinsei-maru

Period: 11 March 2024 (Yokosuka) - 20 March 2024 (Yokosuka)

Area: Amami

Theme: Relationship of seismic turbidite distribution and strong motion around Amami Island

Chief scientist: NAKANISHI, Ryo (Kyoto University)

1.2. Background and Objectives

The Ryukyu Trench is a subduction zone that has generated M7-8 earthquakes that have caused
significant damage in historic periods. Studies of tsunami deposits and tsunami boulders around the
Nansei Islands suggest the existence of paleo-tsunamis with intervals of 100-400 years in the past
2500 years. On the other hand, no traces of paleo-tsunami have been found in the geological records
around Okinawa Island and Amami Island. The reasons for this are the difference in the mode of
occurrence of earthquakes, the erosion of tsunami deposits by storm waves, and the lack of wetland
deposits suitable for analysis due to the development of coral reefs. In this study, we use ocean floor
cores to compare the areal distribution and depositional age of tsunami event sediments with the
earthquake history estimated from the Kikai Island uplifts, aiming to improve the estimation of

earthquake magnitude and recurrence intervals.

1.3. Summary of Operations

KS-24-4 cruise started from Yokosuka on 11 March 2024. Multibeam bathymetry data were collected
throughout the entire schedule and the sub-bottom profiles (SBPs) were done along the selected lines.
The sea condition was good during the SBP and coring works, and we conducted 1 piston coring, 7
multiple coring with water sampling and compact CTD measuring. The cruise ended successfully at
Yokosuka on 20 March 2024. The daily schedules of these operations are summarized in Table 1.1.
Sampling sites were planned in the forearc slope basin off Amami Island. Figures 1.1 and 1.2 show all
track lines and stations. The location of each station is listed in Table 1.2.

We unexpectedly encountered a Mw 5.6 earthquake off the east coast of Amami Island on March 15
(Fig. 1.2). Fortunately, we were able to conduct exploration and coring immediately after the

earthquake, and we will study the geomorphic changes and sediments related to this earthquake.
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Fig. 1.1 Summary of the cruise track.
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Fig. 1.2 Survey lines and coring sites. Green dots indicate the epicenters occurred during this

cruise observation.



Table 1.1 Work Schedule of KS-24-4. Date/time is JST (+9)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

11-Mar

12-Mar

13-Mar XBT

14-Mar

15-Mar AC-16 AC-15 AC-14 AC-8 AC-11

16-Mar AC-10 AC-12 AC-17

17-Mar

18-Mar

19-Mar

20-Mar

Transit
SBP & MBES
Coring

Table 1.2. Station List

Station AC-16 AC-15 AC-14 AC-8 AC-11 AC-10 AC-12 AC-17
. Day | Mar. 15 Mar. 15 Mar. 15 Mar. 15 Mar. 15 Mar. 16 Mar. 16 Mar. 16
Day and time (JTC)
Time 7:28 9:20 11:22 14:06 16:23 8:09 11:45 14:07
deg 28 28 28 28 28 28 28 28
Latitude min | 39.9085 37.5937 35.8037 36.5366 33.417 31.8155 32.6324 39.3965
N/S N N N N N N N N
deg 130 130 130 130 130 130 130 130
Longitude min 6.9562 7.7924 12.7242 20.8136 19.5724 19.3193 15.4228 9.6505
E/W E E E E E E E E
Latitude (N) deg |28.6651417 | 28.6265617 | 28.5967283 | 28.6089433 | 28.55695 |28.5302583 | 28.5438733 | 28.6566083
Longitude (E) deg | 130.115937 | 130.129873 | 130.21207 | 130.346893 | 130.326207 | 130.321988 | 130.257047 | 130.160842
Core number MCO01 MCO02 MCO03 MC04 MCO05 PCO1 MCO06 MCO07
Type of position Ship Ship Ship Ship Ship Transponder Ship Ship
Water Depth (m) 1347 1461 1886 2400 2487 2469 2219 1445
Total core length (m) 2.99
section number 1(75.5cm)|1(72.5cm)|1(25.0cm)| 1(82.0cm)| 1 (75.0cm) [+ ASC (18 cr] 1(75.0cm) |1 (63.9 cm)
Pore Water v v v v v
Water sampling v v v v v v v v
CTD v v v v v

1.4. Contact information

- Geophysical data: KIOKA, Arata (Kyushu University)

- CTD data and water samples: IJIRI, Akira (Kobe University)

- Piston and Multiple core samples: NAKANISHI, Ryo (Kyoto University)
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2. Hydroacoustics

Author: Arata Kioka

2.1. Multibeam Echo Sounder (MBES)
2.1.1. Properties & Acquisition

Model: SeaBeam 3020 (ELAC SONAR)

Swath: Auto

Operation frequency: 20 kHz

Sounding pattern: Equi-Angle

Sound velocity profiles were determined by a XBT (Probe type: T-5) measurement (Table 2.1)
a CTD measurement (AC-14 site) in the Muroto and Amami study areas, respectively.

Lateral resolution of processed data: 50 m

2.1.2. Acquired Data

The pinging and recording of MBES were continuously done within the survey areas and transits
from/to JAMSTEC Yokosuka port. The data quality was good. Editing and cleaning the raw MBES data
were done using the CARIS HIPS and SIPS software available onboard R/V Shinsei-Maru. We also
exported the acoustic backscatter data to characterise seafloor conditions. The survey lines that
acquired MBES data are: Lines Muroto, AL101, AL5, AL14, AL16, AL17, AL8, Across AC-10, Across AC-
11, and B (starting from AC-17 site travelling towards north). Figures 2.1 and 2.2 show bathymetry

maps in the Muroto and Amami study areas, respectively.

2.2. Sub-bottom profiler (SBP)
2.2.1. Properties & Acquisition



Frequency: A hull-mounted TOPAS PS 18 uses a primary frequency of 15-21 kHz, and a
secondary frequency of 0.5-6.0 kHz. The secondary low frequency is used for subseafloor imaging.

Transmit: single pulse.

Ship speed: ~8 knot.

Ping interval: 3000 ms (Muroto area) and 4000 ms (Amami area).

Pulse: A linearly coded chirp pulse wavelet (LFM), where the frequency changes linearly with
time, of frequencies of 2.0-6.0 kHz with a chirp length of 20 ms was used during the KS-24-4 cruise.

Primary & secondary beam widths: ~4.5 deg & ~5.5 deg.

Beam offset pitch: 0.0 deg.

Beam offset roll: 0.0 deg.

HRP Stabilization (for heave-roll-pitch compensation): YES.

Delay time: mostly within 1000-1400 ms (Muroto area) and 1600-3250 ms (Amami area),
depending on water depth.

Sampling rate: 50.0 kHz.

Trace length: 200 ms (positions within basins in Amami area) and 500 ms (Muroto Area and
positions other than basins in Amami area).

Gain: 18.0 dB (Muroto Area) and 10.0 dB (Amami area).

Data format: TOPAS.raw format files (TOPAS SW software version 1.9.2) were combined and

converted into *.sgy files. Shot point (SP) number, X- and Y-coordinates, and delay recording time are

stored respectively in byte 17-20, 73-76, 77-80, and 109-110 of the SEG-Y header.

2.2.2. Acquired Data

We acquired SBP data in the Amami and Muroto study areas. Survey lines in the Amami area were
Lines AL101, AL5, AL14, AL16, AL17, AL8, Across AC-10, Across AC-11, and B. Most of the SBP lines
were selected for the purpose of better characterising of the basins in the Amami area. The Muroto
area was surveyed for studying the lineament that is likely related to fault activity. After converting
RAW format files into SEG-Y files, the data quality check was checked during the cruise using CWP/SU.
Alist of survey lines in their SEG-Y file names is below:

Line AL101 (Long longitudinal line): 20240315091202, 20240315091858, 20240315095343,
20240315101050, 20240315102130, 20240315103857, 20240315104954, 20240315111838,
20240315114117,20240315115009, 20240315115729, and 20240315121129.

Line AL5 (Along-basin line running near AC-16 site): 20240315125933 (Figure 2.3)

Line AL14 (Line running two basins through AC-15 and -17 sites): 20240315150857

Line AL16 (Line running a basin through AC-13 and -14 sites): 20240315160218

Line AL17 (Line running a basin through AC-12 site): 20240315165906
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Line AL8 (Line running two basins through AC-8, -10, -11 sites): 20240315182411

Line Across AC-10 (Across-basin line running through AC-10 site): 20240315193331

Line Across AC-11 (Across-basin line running through AC-11 site): 20240315200923

Line B (starting from AC-17 site travelling towards north): 20240316055027

Muroto area: 20240313140932
The overall quality of the SBP-TOPAS data was good even for deep and narrow basins while that along
the slopes was significantly low. Most of the SBP data within basins imaged laterally continuous
reflection signals down to ~40 - 90 ms two-way travel time (TWT) below the seafloor in the basins. In
the Amami study area, several acoustically-transparent bodies of ~3 to ~4 ms TWT in thickness are
interbedded in the laterally continuous, parallel reflection pattern within the basins (Figure 2.3). On
the other hand, SBP data along Lines Across AC-10 and AL17 had less signal penetration up to ~20 ms
and ~30 ms TWT below the seafloor, respectively. Also, Lines AL16 and AL17 showed relatively strong
reflections between the seafloor and 10 ms TWT below the seafloor. In the Muroto area, SBP could
image the reflection pattern down to ~100 ms TWT below the seafloor. Our newly acquired SBP
images help not only better characterization of studied basins but also understanding older event

deposits and fault activities along with the post-cruise data integration.

Figures and Tables in Section 2. Hydroacoustics:

Table 2.1: XBT measurement (Probe type: T-5) during the KS-24-4 cruise.

Time (JST) Lat. Lon. WD (m) SST (degree) Sr. No.
2024/03/13
32-48.3259 N 134-15.9851 E 1610 20.1 051973
21:47:50

-10 -



B 288K

a5 55 s 1250 1450 150 1850

Figure 2.1: Bathymetry map in the Amami area.
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Figure 2.2:
SBP image along ALS5 line in Amami area (Line: 20240315125933_1_1). Horizontal axis in shot point

(SP) number; vertical axis in two-way travel time (ms).
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3. CTD profiling and Water Sampling
Author: Yui Yoshizaki

3.1 Objective
Investigation of dissolved organic carbon concentration around Amami area to understand the

emission of dissolved organic carbon from submarine mud volcanoes.

3.2 Water Sampling method (Dissolved organic carbon)

The multiple corer equipped with a Niskin bottle was used to measure the physical properties of water
column and to collect the seawater samples (Fig. 3.1). The CT and DT sensor were additionally
installed on the multiple corer when the survey site is deeper than 2000 m in a water depth (Table 1.2,
Fig. 3.2). About 100 ml of seawater were collected by the multiple corer at 1~2 m above the seafloor
(Table 1.2). The seawater samples collected by Niskin bottles will be analyzed for dissolved organic
carbon (DOC) concentration (DOC-conc.) at the University of Kobe. The samples for DOC and POC were
filtered using pre-combusted (450 degrees) GF/F filters immediately in the laboratory. After filtration,

all DOC samples were frozen at ~-20 “C immediately.
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Fig. 3.1 CTD and Niskin bottles attached to multiple corers. Fig. 3.2 Example of CTD data at AC-17.
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4. Sediment core sampling

Author: Seiya Fujishima, Naruse Hajime

4.1 Piston coring

4.1.1 Methods

On this cruise, sediment sampling was conducted usinga 10 m (6 m + 4 m) piston corer. The piston
corer consisted of a 500 kg weight, a stainless-steel outer pipe, a polyvinyl chloride inner pipe, and a
piston with 13 m of main wire attached to it. A 13 m pilot wire and an “Ashura” corer (with flaps) were
attached to the trigger arm.

The winch wire was continuously veered out at 1 m/s, and a transponder was attached 50 m above the
piston corer. The wire was stopped at 100 m above the seafloor for 3 minutes and then the wire
veered out at 0.3 m/s. After landing on the seafloor, the wire was immediately unloaded at 0.3 m/s.
When the length of the wire became shorter than the water depth, the wire was rolled up at 1.0 m/s.
After lifting the corer, the outer and inner pipes were cut using a band saw because the pipes were

bent, and sediment samples were collected.

4.1.2. Coring sites and Description

We collected sediment sample using piston corer at PC-01 (Fig. 1.2, Table. 1.2). Site PC-01 is located at
basin at east of the Amami Island (AC-10: 28.5302583°N, 130.321988°E). PC-01 was sampled after the
earthquake on March 15, 2024, 19:32 (Mw 5.6).

Section 10-9 consisted of silty clay to silt layer and interbedded graded sand and homogeneous mud
layer (Fig. 4.1). Section 8 pushed sediment out of the inner pipe because the inner pipe could not be
pulled out it from the outer pipe. Sediment in section 8 consisted of graded sand layer (fine to
medium). The sediments upper than Section 8 were flowed out from the pipe. ASCO1 consisted of silty

clay to silt and were bioturbated.

4.2 Multiple coring

4.2.1 Methods

The multiple corer was equipped with a 600 kg weight, four 0.6 m pipes, two 0.6 m pipes for
porewater sampling, and two 1 m pipes. Longer tubes used flaps as a core catcher and shorter ones
used a lid with an arm.

After the multiple corer was deployed, the winch wire was started at 1.0 m/s. At 50 m above the
seafloor, the wire was stopped for 1 minute. After that, the wire was unreeled at 0.3 m/s. After
reaching the sea floor, winch wire was further unreeled 6 m. After that, 20~40 s of unreeling was
stopped, and the wire was started to wind up at 0.3 m/s. When the wire length became shorter than

the water depth, the winding speed was switched to 1.0 m/s.
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After lifting, two 1 m pipes and two 0.6 m pipes with longer core lengths were collected. One 1 m pipe
was transferred to a PVC pipe, split in half, and the other split to 1 cm and placed in a polybag. One 60

cm tube was subsampled into a smaller tube and the another was used for pore water sampling.

4.2.2 Coring sites and Description

We collected sediment samples using multiple corer at AC-16, AC-15, AC-14, AC-8, AC-11, AC-12, and
AC-17 (Table 4). AC-12 and AC-17 were sampled after the earthquake on March 15,2024, 19:32 (Mw
5.6).

AC-16, AC-15, AC-8, and AC-11 samples show calcareous clayey silt to silty clay. On the other hand. the
sediment sample at AC-12 consisted of clayey silt and graded sand layer. At AC-14 site, bedforms were
observed on the seafloor surface and sediment sample was consists of sand (Fig. 4.2). In some cores,
pore water in sediments was collected for an effect of a mud volcano (see Table 1.2). No clear turbidity

was observed in the deep-sea camera images before or after the earthquake (Fig. 4.2).

MCo01 MCo2 MC04 MCO5 MC06 MCO7 PC01 ASCO1

Fig. 4.1Multiple and piston core sample photos on board.
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Fig. 4.2 Captures of deep-sea camera image (Upper: AC-14, Lower: AC-12).

Notice on Using

This cruise report is a preliminary documentation as of the end of cruise.

This report is not necessarily corrected even if there is any inaccurate description (i.e. taxonomic
classifications). This report is subject to be revised without notice. Some data on this report may
be raw or unprocessed. If you are going to use or refer the data on this report, it is recommended
to ask the Chief Scientist for latest status.

Users of information on this report are requested to submit Publication Report to Cooperative
Research Cruise office.

E-mail: kyodoriyo@aori.u-tokyo.ac.jp

-15 -



HEALRFAARMBRES

* iBRS KS-24-4REA R B
* JRAEA TR BEXRSERLBHICE THHMBEUEI—ESA FDIMEBRELTD

BRI DT ORFE
Relationship of seismic turbidite distribution and
strong motion around Amami Island

* &R BEKXERDiEE
Off Amami Island

* fi e AR TH6E 3A 118 (A) ~%H#6E 38 208 (K)

* AR -5 3R 11H 14K HMARE

* AERF -5 3A 208 10 tHAEE

* ZEHME - 5 L

* WIRiRRE BEXRERDLEHBIZEIT5HMEEE —ESA FORTEBESTD
BEREIZ DOV TOHE

* TEMERE (KB - TR - B4)
hEEER - REKE - HEMERE

* AIRAE, EHREEH BHAEE

1. REICLPEBYHRE - YTV, FlER EX a7 -TUFTLa7

2. WEFE EEH VILFE—LFTEINRE - IRMLATOT7MSI2LHBERR
3. &K - CTDBIE, HFBE, =—XFRK - /ECTD AIE

* FMAREKRSL - FTE - BL
hEE R REBKZE - HEMRE
R Tt - RWMKRZE - EBIR
B - AMKE - B
MR - RRKRFERKUEFEATRR - BT EMBE
BH 20 - RERZERRJBFERRA - KERE
Charlotte Pizer - 1 YR TILy U KE - KRR KO HARE
Markus Niederstdtter - £ >R TILw o K% - RERE
LB EAXHR - P KE - KERE
HIF &K - MFKE - KERE
BB EF - AMKE - E2EHE
Il ZRER - MK - FEE

16



£k BR - REKFE - K¥RE
s Hith - mEKFE - KZERE
REEF RE - BHKTFE - KERE

* R - BRI

KS-24-4_NavTrack

1307 132 134 136 138" 140° 1427
a R 3
Bl
3z £ 32
7 éﬁ}y
of
30" S 30°
128" ; 1307 1327 134 136" 138" 140° 1427
RIV SHINSEIMARU, Mercator Projection Data_source=S0J
1 &
130° 3° 130° 6" 130° 9" 130° 12" 130° 15" 130° 18" 130° 21" 130° 24" 130° 27" 130° 30"
) v Coring site
= — SBP line
" - o 3/15 Earthquake epicenter (Mw)

28° 42"

28° 36" 28° 39"

28° 33"

28° 30

X2

AR - RIER

17




O EMEOME

RIKBELBIHNET HIEREFEALBALTRROEEEREZ TS C&Mnn, MEFBICHE S
BREBNTERINATWNS, LMILELNLE, FENGLIEEIAERLTEELICE T HZKRN
RENHELNC LMD, AMEOHMEBREIIALMNCGE > TG, KFRIFEEXREEDLT
SEEICREY T TETSIET, AERROMERSI—ES A FaRETORETOL
AEMBAL., REBEECOOTHMERRE L RIRIEEZBET

OEENE

(1) TILFE—LAERICK HBREMAER

(2) EXbra7T5—I2& B HEMIRI

@) YILFTNATS5— (WASHE) ICKPRBHBEYERI. CTD £:8 & UHR/K
4) YITR LTI 745 —IC&DREMEEEEA

OHAANE
BAICOVWTIELUTORDEY RSNz, FICERENSIEICMET 57 DDBREZEH AN
RELTz, AMLRITNTTKENKRELCH D, IILFTNATIET—LfFE60cmIREEH 6 K.
75y T+ E100cm FREMN 2 KE#HF SNtz 60cm IHEBEDHN 2 KIEINRHZTDLDEHRAL.
BIMEKERETofzo YIAFINATS—ICERBH AT X1, ZAFUHKE (12L) x 16
K UKZE2000m LURTIX/NECT Do —RK 1 #Z Y F+7=,

®1 FEMEBERES S UVHAER

Day and time of
touch bottom Latitude Longitude c Water P Wat
Station (JTC) or® | Depth ore ater | c1D
number (m) Water | sampling
Day Time deg min N/S deg min E/W
Mar. 15, i
ac-te | ML | 728 | 28 | 39.9085 | N | 130 | 69562 | E | MCO1 | 1347 v v
AC-15 M‘z"‘g'zf' 920 | 28 | 375937 | N | 130 | 77924 | E | Mco2 | 1461 Y v v
AC-14 M‘Z"‘{)'le' 11:22 | 28 | 358037 | N | 130 | 12724 | E | Mco3 | 1886 v v
AC-8 M%'ZLS' 14:06 | 28 | 365366 | N | 130 | 20.814 | E | MC04 | 2400 v
AC-11 M;‘g'zf’ 16:23 | 28 | 33417 | N | 130 | 19572 | E | Mco5 | 2487 v v
AC-10 M;B'zlﬁ' 809 | 28 | 318155 | N | 130 | 19319 | E PCO1 | 2469 v v
AC-12 M‘z"‘g'zf' 11:45 | 28 | 326324 | N | 130 | 15423 | E | Mcos | 2219 v v v
AC-17 M%'Zle' 14:07 | 28 | 393965 | N | 130 | 96505 | E | Mco7 | 1445 v v v
OEHRIKER
2024.03. 15

LRI = AC-16
ERBILHICHMET SHLBEMKEDZEVEBRICEWTIILFILIATI—FEET>fz., 37HR
# (MCO1) (X75cm T, EAXMICEEDHEYM TH 1=, Bi-=HBBREOhEMN ST,

£5:81 55 AC-15
ERBIEICFMET HLEEMKREDXZ VMR CHENGEBRIZCEVWTIILFIILaTS—EE

18




*1T1o1=, a7EE (MCO2) (E72cm T, EAXMIZEEDHEYM TH-T-, BiI~=-WEIXELN
Ehot=,

RIS AC-14

ERBLEBIHET H/MEELZERICEVTILLF IILIT S5 —REZIT o1z, MCOIXEIRT
EON1TAREITT, ERERIF2Dem TH>f=o EXRMICH~HNBDOWEHRBENTH o=, R
HASTREHORAMETRT ) Y TILBBES T,

£R:8] 5= AC-8

ERBEBRTFICHME LEREAIOEBRALIY POKENENVEY T4 VI THLSNIBLBRICEL
TRLFITNAT7S—FEEZF1To1=. a7HF (MC04) (£82cm T, EAMICEEDHREY TH -
f=o Bio=MEIIRONGEIST-,

3381 55 AC-11
EREBHEIICHMBT ABRAICPVTIILFIILIATS—REEZITo=. a7 (MCO5) [&£75cm
T. EXHICEEOHEBEY TH- -, RRBIZVIL FOERB. 62cnfHEIZHOERAERTE S,

18:00-%5:00 WIEHEE

IR A E BT L 1B £8not THUE L. NBES & U SBP BB £17 o7, MBES TILBREMAMIE
EHLURHBET—F EMB LI, SBP TIHBETORBEMEEENE LI, ARIEZBR
E+FICUHESCRE L, BABAED3/15 192 FEREAEBRLT 5 5. 60HE
MFE LT, ZDT. Line 10BN 5 IXHERDUR S & FRIBEENR LI IS5,

2024.03. 16

#3815 AC-10

AC-I1ERLBREOMAIDHRICENWT 7 a5a75—%&/\ /Ay bELEZER M OT7S5—
(10m) REZEIToTz. 27K (PCO1) FEEFICRTULRAENEMN o1z, HEFLAEH
HOEUREZEDT=, Sec. 10& Sec. IFIHEEEMYNLI-DOBLRT U LRAEZUML, 5IEHL

EUR L1z &Y LEHMICDONTH30cm BICUIETL., HEMZWLET & T, REMICZHI00cm D

BIRICALZN LTz, Sec. 10& Sec. 9[E )L FEHBEMICEBMOWENSNEL TLM=, Sec. 9k Y EfiL

FREHEYHI S SE, /4Oy ka7 (ASCO1) (FEEEZHNELE-REEE (FvvFr—7X
L) A30cm B2E., 75 v 72X vy Fr—& LEREEL19on BEDCHBEMEMEZ L=, KB

HREMILEEIn EEIT/Ny F EOMAERINMILEEHBEYN S D,

R AC-12

ERBEERBOERSIGEVERICEVWTIILFIILAT S —FREET o=, 27H# (MC06)
(F75em T, WELEBODERBHBEYIER SN, BRGHEBRR. MILEE. 5 I FHBENER
BaIht=, J/I5OFFEN-DERETkm FETHY . AMBORERTRELEVVMATH 1=,

53815 AC-17

A-15NEFMICHMETAERIZCEVWTIILFINIATS—EEEZITo=. a7E$ (MCOT7) (X
64cm T, EAXMICEEDOHEY TH 1= RREIZVILFDEBLAAON-EDDBI->-MRE
FRoniEh-o7-,

A7HAMEHMATEIABERESA, BREMS vIBETEHIT7 2 —(2EEN Tz, PCONEE

19



MRFZMITLRD A ELT, FHEINEZIILFTILaT7 MO3ZEERL) FEHMKREICRE
SnTW%,

MC01 MCo02 MC04 MCO5 MC06 MCO7 PC01 ASCO01

M3 a7HMEER

20



	KS-24-4 R/V Shinsei-maruCruise Report
	Acknowledgements
	Content
	1. Cruise Summary
	1.1. Cruise Information
	1.2. Background and Objectives
	1.3. Summary of Operations
	1.4. Contact information
	2. Hydroacoustics
	2.1. Multibeam Echo Sounder (MBES)
	2.2. Sub-bottom profiler (SBP)
	3. CTD profiling and Water Sampling
	3.1 Objective
	3.2 Water Sampling method
	4. Sediment core sampling
	4.1 Piston coring
	4.2 Multiple coring
	Notice on Using
	新青丸共同利用研究航海報告書
	航海番号
	航海名称
	観測海域
	航海期間
	出港日時・場所
	入港日時・場所
	寄港期間・場所
	研究課題
	主席研究員
	研究内容，主調査者，観測項目
	乗船研究者氏名・所属・職名
	航跡・測点図
	調査研究の概要
	実施内容
	観測内容
	観測結果



