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1. Summary of R/V Shinsei-maru KS-18-1 cruise
Eitarou Oka (Cruise PI)

During this cruise from January 18 through 30, 2018, we conducted
physical, chemical, and biological observations primarily within the
upper water column (1000 m) of a region south of the Kuroshio
Extension. The title of the cruise was “Influence of meso- and
smaller-scale physical phenomena on biogeochemical processes
associated with spring restratification”.

In western boundary current regions where mesoscale eddies are
prevalent, large oceanic heat loss during winter results in deep mixed
layers, leading to mode water formation, and the oceanic uptake of
huge amounts of carbon dioxide. Our primary research goal is to
clarify the influence of meso- and smaller-scale physical phenomena on
biogeochemical processes for a better understanding of the role of
western boundary currents in ocean carbon uptake, climate variability,
Within the North Pacific Subtropical Mode
Water formation region south of the Kuroshio Extension, previous

studies have analyzed data from the KEO buoy maintained by NOAA

and material cycles.

to estimate quantitatively the export of organic and inorganic carbon
from the surface to the interior ocean. These studies demonstrate
that the amount of nutrients available for phytoplankton is controlled
by the balance between the maximum winter mixed layer depth,
shallowing speed of the mixed layer in spring, and the light

environment. Other studies have also examined the influence of

cyclonic eddies on subsurface biogeochemical processes and surface
chlorophyll distributions during summer. However, the impact of
horizontal/vertical eddy transports on biogeochemical processes during
winter has not yet been explored.

We therefore planned to make autonomous time-series observations
using a glider and profiling floats for about three months from winter
to spring to examine the small-scale horizontal/vertical structure of
physical and biogeochemical parameters in the surface layer and its
relation to the mesoscale variability detected by satellite altimeter
observation. In this KS-18-1 cruise, following observations were
planned in the vicinity of the KEO buoy at 32.3N, 144.6E. (1)
Conduct underway CTD (U-CTD) survey to find a “mixed layer front”.
(2) At a particular point on the mixed layer front, deploy 2 floats with
biogeochemical sensors (BGC floats), 1 microstructure float, 1 float
with electromagnetic current meter (EM float), and 1 SeaGlider with
CTDO2 sensor, and conduct a CTD cast to 2000 m. (3) Deploy a
surface drifter at the same point, and conduct underway VMP
(U-VMP) surveys across and along the front while chasing the drifter
that is expected to flow along the front. CTD casts to 1000 m would
be performed occasionally. (4) Recover the microstructure float. (5)
If time permits, conduct U-CTD survey again.

Parameters to be analyzed from discrete water samples were
salinity, dissolved oxygen, nutrients, dissolved inorganic carbon (DIC),
pH, total alkalinity (TA), chlorophyll, and suspended particles. We
planned to attach an ISUS nitrate sensor and a Deep Sea Derafet pH



sensor to the rosette to collect high vertical resolution observations of
nitrate and pH during CTD casts.

The cruise was planned to have 12 scientists from Univ. of Tokyo,
Tohoku Univ., Tokyo Univ. of Marine Science and Technology, Japan
Agency for Marine-Earth Science and Technology (JAMSTECQ),
Monterey Bay Aquarium Research Institute (MBARI), and North
Carolina State Univ. as well as 2 technicians from Marine Works
Japan Ltd.

We loaded instruments at the JAMSTEC pier in Yokosuka from
09:00 on Jan. 17th, and then set up and tested them until evening when
it started raining. Stuart Bishop had been ill since before his arrival
to Japan on the 16th and was diagnosed with influenza A on the 17th,
Unfortunately his participation was therefore cancelled.

Shinsei-maru left the JAMSTEC pier at 14:00 on the 18th, At this
time, it was forecasted that a cyclone off the south coast of Japan
would pass through the Tokyo area on the 22nd and then develop
rapidly east of Japan. After considering the time allowed for
observations before necessary evacuation, we made a plan to conduct
U-CTD survey at a speed of 8 kt along a 50-km square centered by
KEO as well as CTD casts to 1000 m at the four corners of the square
to capture the mesoscale oceanic structure around KEO. We also
planned to conduct a CTD cast to 2000 m and deploy the floats and
glider when we returned to the first CTD station.

We arrived at the northwest station C001 at 17:30 on the 19th,

The sea condition was a little rough. After a buoyancy test for the

microstructure float and surface water sampling for radioactive
caesium, we conducted a CTD cast to 1000 m from 18:30. Then, we
performed 10 U-CTD casts at an interval of 2.5 nm in distance and 20
minutes in time while moving southward to C002 at 8 kt. The U-CTD
conductivity sensor was performing poorly, showing erroneous values
as we repeated the measurements. We reached the southwest station
C002 at midnight on the 20th, and conducted a CTD cast. After that,
we performed 2 XCTD casts at an interval of 3 nm until the battery of
the alternative U-CTD probe was charged, and then restarted the
U-CTD survey as we transited to C003.

We arrived at the southeast station C003 at 07:00 on the 20th, but
had to wait to conduct the next CTD cast due to high waves. We
abandoned the deployment (and recovery) of the microstructure float
because it did not pass the pre-deployment test. After conducting a
CTD cast at 13:00, we moved northward with U-CTD casts. We
reached the northeast station C004 at 18:30, but had to wait again due
to wave state. We started the CTD cast at 23:00 and subsequently
made another shallow CTD cast (C04P) for primary production at the
same location at 01:30 on the 21st,

We then moved westward with U-CTD casts and returned to C001
at 06:00, but had to abandon the CTD cast to 2000 m due to strong
winds. As BGC floats cannot be deployed without a concurrent CTD
cast for calibration, we also abandoned the deployment of the floats
and glider. As the forecast said that the sea condition would become

rough rapidly, we immediately started to evacuate to the Tokyo Bay,



regretting that we should have deployed the floats at C004.
We entered Tokyo Bay on the morning of the 22rd, and anchored off
Yokosuka.

pattern after the cyclone passed, and it seemed unlikely we would

Since the forecast predicted a strong winter pressure

return to the sea for at least several days, we entered the JAMSTEC
pier in the afternoon. It started snowing that evening, reaching more
than 10 cm in Yokosuka (and more in Tokyo). The participants had a
day off on 23rd and 24th (Some members visited Kamakura and bought
an amazingly large number of handkerchiefs). On the 25th, the air
temperature in Tokyo went down to -4°C, the lowest in 48 years. We
left the JAMSTEC port on the 26t morning and anchored off
Tateyama, located near the entrance of Tokyo Bay.

We left Tokyo Bay at 08:30 on the 27th, At this point in time, the
wave height at KEO was still expected to exceed 5 m. Since it was
forecasted that the waves would calm down, but then become high
again on the 29th due to the passage of another cyclone with a front, it
seemed unlikely that we would be able to get back to KEO. As a
result, we decided to make observations and deploy the floats and
glider when we reach 143E.

We arrived at 33-06N, 143-00E at 04:00 on the 28th, and waited for
dawn. As waves were sometimes high and the forecast was not good,
we examined the sea surface height map and shifted westward to
33-15N, 142-30E at 08:00. As the wave height decreased, we set this
point to be station C005 and finally conducted a CTD cast to 2000 m at
09:30. Subsequently, we deployed 2 BGC floats, 1 EM float, and 1

glider. The glider was programmed to repeat CTD observations along
a butterfly-shaped pattern centered around the floats. The BGC
floats and glider will be recovered during the Shinsei-maru KS-18-4
cruise scheduled from April 20 through May 1, 2018.

After the float and glider deployment, we moved northward at a
speed of 3 kt from 13:00 and conducted 15 U-VMP casts at a time
interval of 15 minutes. We finished the observation at 17:00 and
started going back to Yokosuka. One hour later the wind exceeded 15
m/s.

We entered the Tokyo Bay at 10:00 on the 29th, and started packing
up the instruments. We anchored off Yokosuka at 11:30, took group
photos at 13:00, and had a job-well-done party from 20:00. The
Shinsei-maru entered the JAMSTEC pier at 09:00 on the 30th, and we
unloaded the instruments from the ship.

In this cruise, the sea condition was always bad, as we never had
waves lower than 2 m. Overall, we stayed on the sea for 4 nights, at
the JAMSTEC pier for 4 nights, and on the sea again for 4 nights,
during which the observations were made only for 1.5 days in the first
period and for 0.5 days in the second period. Although we expected
the sea condition to be bad during passage of the cyclone, the actual
conditions exceeded our expectation, making us realize the severity of
winter air-sea dynamics that result in large ocean carbon dioxide
uptake. Despite such bad conditions, we endured various waiting
periods and accomplished the minimum necessary observations. This

1s thanks to the effort of all scientists and technicians onboard, which I



thank from the bottom of my heart.

In this cruise, we were supported by many people. As usual, we
were supported by the captain and crew of Shinsei-maru, Center for
Cruise Coordination, Field Research Support Section, International
Affairs and Research Promotion Team of the Atmosphere and Ocean
Research Institute (AORI), Univ. of Tokyo and Department of Ship
Operation of JAMSTEC.

technicians onboard, Shungo Oshitani and Haruka Tamada, for the

We were also supported by the two

CTD observations and the dissolved oxygen measurements,
respectively. In addition, we were helped by Shinzo Fujio, Daigo
Yanagimoto, and Naoto Takahata at AORI and Yuichiro Kumamoto at
JAMSTEC for the dissolved oxygen measurements, Akihiko Murata
and Kosei Sasaoka at JAMSTEC for the chlorophyll, nutrient, pH, and
Zhaohui Aleck Wang at Woods Hole

Oceanographic Institution for the DIC measurements, Yoshihisa Mino

DIC measurements,

at Nagoya Univ. for the suspended particle measurements, Yoshimi
Kawai at JAMSTEC for the meteorological observations, Mizue Hirano
and Tetsuichi Fuyjiki at JAMSTEC, John Dunlap at Univ. of
Washington, Tetsuharu Iino at Marine Works Japan Ltd. for the float
observation, Takeshi Okunishi and Daisuke Hasegawa at Tohoku
National Fisheries Research Institute, and Shu Ebihara at Nippon
Kaiyo Co., Ltd. for the glider observations, Kenneth Johnson, Luke
Coletti, Carole Sakamoto, Hans Jannasch, Peter Walz, Hans Thomas,
and Larry Hawkins at MBARI for the pH and nitrate sensor

preparation and outbound shipment handling, and the Research

Support Department and International Affairs Division of JAMSTEC
for the export procedure of the glider. We also acknowledge various
financial support from “Ocean Mixing Processes” (Grant-in-Aid for
Scientific Research in Innovative Areas of MEXT; PI: Prof. Ichiro
Yasuda at AORI, Univ. of Tokyo). Our cruise would not have been
successful without this support, and I would like to thank all people

involved.

[On the data obtained in this cruise]

To prevent scatter of the data, we plan to archive raw and corrected
data at Department of Physical Oceanography, Atmosphere and Ocean
Research Institute, the University of Tokyo and release them to the
public in about 2 years through Japan Oceanographic Data Center, so I
would appreciate your cooperation. The data obtained in the cruise of
Shinsei-maru officially belong to AORI and JAMSTEC, but at the same
time should be shared by scientists participating the cruise and can be
used freely for your personal use. If, however, you use the data in the
printed matters or official presentations before their release, please

consult with the PI of each observation.
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T108-8477 HEREERER4-5-7
i T8 Chiho Sukigara 03-5463-0595 csukigOfkaiyodai. ac. jp

North Carolina State Univ., Dept. of Marine, Earth, & Atmospheric Sciences
Jordan Hall 4156, Box 8208, NCSU Campus, Raleigh, NC 27695, USA
Stuart Bishop * 864-915-7714 spbishoptncsu. edu

(B QU -D—=0-DxRy
T237-0063 #R)IREAE T BERET3-54-1
Marine Works Japan Ltd.
3-54-1 Oppamabhigashi, Yokosuka, Kanagawa 237-0063, Japan
W B Shungo Oshitani 046-866—6066 oshitanisttmwj. co. jp
EH E Haruka Tamada 046-866-6066 tamadahfmwj. co. jp

* cancelled embarkation due to flu




3. fE¥ 448K (Assignments List)

Working Groups

Pls of observations and instruments

Watch
03-15
15-03

Chemistry

Biology
CTD

Olnoue Oka Iskandar Aoyama
ONagai Yamaguchi Rosales Wada
Fassbender Takeshita Tamada
Sukigara

Oshitani

CTD and Water Sampling
CTD sensor
Niskin bottles
DO titration
Salinity determination
Nutrients
Dissolved Inorganic Carbon
Chlorophyll
Suspended particle
Data calibration

UCTD

UVMP

XCTD

Nitrate and pH (with CTD)

Nitrate and pH (intake)

Profiling float

Glider

Radiometer

Shipboard ADCP

BATHY report

Cruise report

Oshitani

Oshitani

Oka

Oka

Inoue

Fassbender, Takeshita
Sukigara

Sukigara

Oka

Nagai

Nagai

Oka

Fassbender, Takeshita
Fassbender, Takeshita
Inoue, Nagai

Inoue

Inoue, Kawai

Oka

Oshitani

Oka
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4. 00000 (Station List)

STN TYPE DATE GMT CODE

LATITUDE

LONGITUDE DEPTH MAXPR PARAM/COMMENT

STN:

TYPE:

CODE:

COMMENTS are included in the columns of MAXPR/PARAM

Station number

XCTD=XCTD, FLOAT=float, GLDR=glider

UVMP, XCTD, float, glider
DEPTH:Water depth in meters
MAXPR:Maximum pressures in decibars
PARAM: Sampling parameters
1=Salinity, 2-5=Nutrients (PO4, SiO2, NO2+NO3, NO2), 6=Dissolved Oxygen,
7=Dissolved Inorganic Carbon, 8=pH, 9=Chlorophyll a, 10==Suspended
Particle

ROS=CTD plus water sampler, UCTD=underway CTD, UVMP=underway VMP,

BE=Beginning of cast, EN=End of cast, BO=Bottom, DE=Deployment of UCTD,

KS-18-1
STN TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXPR PARAM/COMMENT
C001 ROS 011918 0941 BE 32°30.05'N 144°19.15’E 5623 1SUS
C001 ROS 011918 1002 BO 32°30.09'N 144°19.08E 5626 1000 1-9 SBE9p1132 CTDO
C001 ROS 011918 1044 EN 32°30.09'N 144°19.06’E 5626 Deep Sea Derafet
U001 UCTD 011918 1154 DE 32°29.95'N 144°19.30'E 5615 484  UCTD 0245
U002 UCTD 011918 1216 DE 32°27.25'N 144°19.30'E 5714 483  UCTD 0245
U003 UCTD 011918 1237 DE 32°24.58'N 144°19.31'E 5742 482  UCTD 0245
U004 UCTD 011918 1256 DE 32°22.16'N 144°19.31'E 5738 481  UCTD 0245
U005 UCTD 011918 1315 DE 32°19.64'N 144°19.30'E 5754 487  UCTD 0245
U006 UCTD 011918 1335 DE 32°16.99'N 144°19.30'E 5781 493  UCTD 0245
U007 UCTD 011918 1354 DE 32°14.44'N 144°19.29'E 5833 489  UCTD 0245
U008 UCTD 011918 1413 DE 32°11.78'N 144°19.30'E 5907 477  UCTD 0245
U009 UCTD 011918 1433 DE 32°08.94'N 144°19.30'E 5599 472  UCTD 0245
U010 UCTD 011918 1451 DE 32°06.34'N 144°19.30'E 5456 485  UCTD 0245
C002 ROS 011918 1543 BE 32°03.03'N 144°19.30'E 5512 1SUS
C002 ROS 011918 1637 BO 32°02.98'N 144°19.38E 5501 1000 2-9 SBE9p1132 CTDO
C002 ROS 011918 1728 EN 32°02.98'N 144°19.40'E 5501 Deep Sea Derafet
X001 XCTD 011918 1824 DE 32°03.11'N 144°22.88'E 5840 TSK XCTD-1 16027430
X002 XCTD 011918 1849 DE 32°03.09'N 144°26.33'E 5794 TSK XCTD-1 16027431
U011 UCTD 011918 1907 DE 32°03.10'N 144°28.74'E 5771 488  UCTD 0281
U012 UCTD 011918 1927 DE 32°03.09'N 144°31.55’E 5742 512  UCTD 0281
U013 UCTD 011918 1946 DE 32°03.09'N 144°34.18'E 5719 498  UCTD 0281
U014 UCTD 011918 2007 DE 32°03.09'N 144°37.13'E 5674 506 UCTD 0281
U015 UCTD 011918 2027 DE 32°03.11'N 144°39.87'E 5652 501 UCTD 0281
U016 UCTD 011918 2046 DE 32°03.09'N 144°42.55’E 5060 508 UCTD 0281
U017 UCTD 011918 2105 DE 32°03.10'N 144°45.22'E 5566 498  UCTD 0281
U018 UCTD 011918 2124 DE 32°03.10'N 144°47.80'E 5408 514  UCTD 0281
C003 ROS 012018 0350 BE 32°03.06'N 144°51.08’E 5927 1SUS
C003 ROS 012018 0414 BO 32°03.15’N 144°50.79E 5916 1000 1-9 SBE9p1132 CTDO
C003 ROS 012018 0459 EN 32°03.15'N 144°50.79'E 5915 Deep Sea Derafet
U019 UCTD 012018 0542 DE 32°04.03'N 144°51.30'E 6014 503 UCTD 0281
U020 UCTD 012018 0600 DE 32°06.03'N 144°51.28’E 6008 499  UCTD 0281
U021 UCTD 012018 0619 DE 32°08.17'N 144°51.29'E 5916 500 UCTD 0281
U022 UCTD 012018 0637 DE 32°10.24'N 144°51.30'E 5867 513  UCTD 0281
U023 UCTD 012018 0654 DE 32°12.23'N 144°51.31'E 5866 498  UCTD 0281
U024 UCTD 012018 0712 DE 32°14.35'N 144°51.30'E 5848 488  UCTD 0281
U025 UCTD 012018 0731 DE 32°16.58'N 144°51.30'E 5867 506 UCTD 0281
U026 UCTD 012018 0749 DE 32°18.66'N 144°51.30’E 5880 514 UCTD 0281
U027 UCTD 012018 0807 DE 32°20.81'N 144°51.32'E 5927 500 UCTD 0281
U028 UCTD 012018 0826 DE 32°23.21'N 144°51.30’E 5900 510 UCTD 0281

U029
U030
C004
C004
C004
C04pP
C04P
C04P
U031
U032
U033
U034
U035
U036
U037
U038
U039
U040
U041
C005
C005
C005
F0O01
F002
F003
G001
Voo1
V002
V003
V004
V005
V006
Voo7
V008
V009
V010
Vo1i1
Vo012
Vo013
V014
V015

UCTD
UCTD
ROS
ROS
ROS
ROS
ROS
ROS
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
ROS
ROS
ROS
FLOAT
FLOAT
FLOAT
GLDR
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP
UVMP

012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012018
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818
012818

0845
0903
1408
1427
1506
1635
1641
1650
1724
1743
1804
1823
1843
1902
1925
1944
2003
2025
2047
0042
0121
0218
0241
0245
0251
0317
0353
0409
0425
0441
0456
0511
0528
0543
0559
0615
0633
0649
0704
0719
0735

32°25

32°30

32°30

32°30

.53'N
32°27.
32°30.
.10'N
32°30.
32°30.
.07'N
32°30.
32°30.
.13'N
32°30.
32°30.
32°30.
32°30.
32°30.
32°30.
32°30.
32°30.
32°30.
33°14.
33°14.
33°14.
33°15.
33°15.
33°15.
33°15.
33°16.
33°17.
33°18.
33°19.
33°20.
33°21.
33°22.
33°22.
33°23.
33°24.
33°25.
33°26.
33°27.
33°27.
33°28.

66'N
09'N

11'N
09'N

02'N
10’N

12/N
08'N
08'N
11'N
10'N
05'N
01'N
06'N
10'N
98'N
98'N
98'N
06'N
11'N
20'N
49'N
91'N
74'N
63'N
51'N
30'N
11/N
05'N
91'N
82/N
70'N
66'N
47'N
21'N
92'N
72'N

144°51

144°51

144°51

.31'E
144°51.
144°51.
.30'E
144°51 .
144°51.
.31'E
144°51.
144°49.
144°47.
144°44 .
144°41.
144°38.
144°36.
144°33.
144°30.
144°27.
144°24.,
144°21.
142°30.
142°30.
142°30.
142°30.
142°30.
142°29.
142°29.
142°29.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.
142°30.

31'E
28'E

30'E
31'E

33'E
81'E
04'E
08'E
48'E
95'E
39'E
32'E
76'E
99'E
83'E
92'E
01’E

15'E
04'E

5776
5630
5601
5601
5601
5602
5601
5599
5661
5791
5831
5867
5838
5696
5589
5634
5671
5656
5681
6718
6602
6605
6589
6585
6592
6611
6463
6479
6513
6618
6911
6928
6954
6912
6950
6950
6937
6929
6868
6794
6703

495
513

1000

100

501
509
519
525
525
519
510
528
514
522
526

2000

230
224
223
228
225
227
220
218
229
220
232
237
230
225
225

UCTD
UCTD
ISUS
2-9

Deep

6

Deep
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
UCTD
ISUS
1-10
Deep
BGCi
BGCi

0281
0281

SBE9p1132 CTDO

Sea Derafet

SBE9p1132 CTDO

Sea Derafet
0281
0281
0281
0281
0281
0281
0281
0281
0281
0281
0281

SBE9p1132 CTDO

Sea Derafet
Navis F0883
Navis F0884

EM-Apex 7823
Seaglider SG551

UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP
UMVP

212
212
212
212
212
212
212
212
212
212
212
212
212
212
212
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0.

S (Station Map)

40°N

38°N -

36°N-

34°N -

32°N-

30°N- ==
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6. B HEE (Timetable)

TIME (JST)
Date|0 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24
1(01/18 Yokosuka :
e e e P P P PN P P ettt 00 LNNTT TIT:
2101/19) T uool U010
3101/20| : X001 U018 U TU019 U030 qo4p
: Coog AT T T T mm oo
4101/21 §C04P U031 U041
5 01/22 Port
: Yokosuka
6101/23 : Port
Yokosuka
7101/24 : Port
: Yokosuka
8101/25 Port
9101/26 Port
10(01/27| : :
11/01/28] : G001 V005 V015 :
12/01/29) :
gNNNNNNNNNNNNNNNNT
13|01/30 Yokosuka
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7. ADCP #ii# X (ADCP velocity Map)
RDI 50m depth

37°N
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8. CTDO20 O (CTDOZ2 Observation)
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8. CTDO2観測 (CTDO2 Observation)
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09. UCTD&XCTD Observation

Underway-CTD (UCTD) observations were conducted
along the observation line of square shape (Figure 1). The
tow-yo UCTD observations were started from
northwestern edge of the square southward (Leg A: U01-
U10) first. However, after the westernmost transect
observations, we have realized that the UCTD conductivity
sensor on the probe (245) not working properly. We had to
replace the sensor with the new sensor probe (281). While
we were changing the probe, two expendable conductivity
temperature depth (XCTD) sensors were deployed along
the southernmost transect line (Leg B: X01-X02) from west
to east. After two casts of XCTD, we restarted the UCTD
observations from U1l to U18 in the same line (Leg B:
U11-U18), which is followed by the easternmost transect
measured northward from U19-U30 (Leg C), and the

northernmost transect sampled from east to west from

U31-U42 (Leg D).

Takeyoshi Nagai
(Tokyo University of Marine Science and Technology)

142" E 143°E 144" E 145 E ;
34" N
-1000
i -2000
-3000
33"' N VO1-V15
-4000
U31-u42
9 -5000
B
Uo1-u10 o -6000
° =)
32" N
Ulil-uis o
X01-X02 7000
A, -8000
-9000

Figure 1 Observation stations for (e) Underway-CTD, (A) XCTD, and
(V) Underway-VMP. Text on the map indicates stations for each leg.
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Pressure [dbar]
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Pressure [dbar]
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3.5 35 KRS
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Figure 2 Comparison between Underway-CTD data, which was attached on the CTD-frame, and the data obtained with the
standard SBE CTD cast at Stn. C005, Jan. 28, 2018 for (A) temperature, and (B) salinity with (black) CTD, (red) UCTD sensor
245, and (blue) UCTD sensor 281. Both UCTD temperature data agree with the calibrated CTD temperature data. However,
salinity of UCTD especially for sensor 281 show a substantial offset. The UCTD sensor 245 was used in the Leg A for U0O1-
U10. Accordingly, the salinity data for entire Leg A shown in Figure 4B are not reliable. The UCTD sensor 281 was used for

rest of the UCTD observations.
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A: UCTD serlial 0245

B: l_.JCTD serjal 0281

S 18 & 18
= 1.007X-0.162 = 1.007X-0.163
T 16 ® 16
[ih] i
a a
E E
2 14 = 14
= =
Q @]
12 14 16 18 12 14 16 18
UCTD Temperature [°C] UCTD Temperature [°C)
C: UCTD serial 0245 D: UCTD serial 0281
34.9 : : - 34.9 : :
— — s
E‘,} 34.8 0.934X+1.644 {:,.l)j 34.8 1.059x-2.089 /{
&'34 7 &'34 7
2% ' 2% o
c =
< 346 / =346 '}‘1
w w f
O 34.5 O 34.5 «
5. | £ 5 o~
34.4 | @ 34.4 g
35 35.2 35.4 35.6 34.4 34.6 34.8

UCTD Salinity [PSU]

UCTD Salinity [PSU]

Figure 3 Scatter plot of Underway-CTD data, which was attached on the CTD-frame, and the data obtained with the standard
SBE CTD cast at Stn. C005, Jan. 28, 2018 using the data between 80-500 m depth for (A-B) temperature, and (C-D) salinity
with linear regression line shown as the red lines. ¥textcolor{red}{Although the conductivity sensor on the probe 245 (C)
seemed to have a large offset, the linear regression was attempted}. The obtained regression coefficients shown in each
panels for two sensors were used to adjust the UCTD data to the corrected CTD data in the following figures.
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A: Temperature B: Salinity

0 0 35.1
35
100 100
349
200 200 1348
E 134.7
= - 4
2 300 300
8 1 34.6
400 400 345
34.4
500 - 500
343
600 ' ; 600 ; ' ' 34.2

322 323 324 322 323 324
Lat [deg] Lat [deg]

Figure 4 Underway-CTD Observation in Leg A for (A) temperature [°C], and (B) salinity [PSU]. Note that since the conductivity
sensor seems not working properly, it is most likely that the salinity plot in (B) does not show the correct salinity distributions.



A: Temperature

B: Salinity

34.8

100 100 34.7
200 200 1346
e a4 £ 3
2} 300 = 300 34.5
) )
Q 15 0O
400 400 = 34.4
14
500 500 34.3
13
600 : - 3 . 12 600 A ’ 34.2
144.4 144.5 144.6 144.7 144.4 144.5144.6 144.7
Lon [deg] Lon [deg]

Figure 5 Underway-CTD Observation in Leg B for (A) temperature [°C], and (B) salinity [PSU]. The westernmost two profiles
are obtained by XCTD. Black contours show isopycnal.
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A: Temperature
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Figure 6 Same as Figure 5, but for Leg C.
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A: Temperature
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Figure 7 Same as Figure 5, but for Leg D.
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B: Salinity
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10. UVMP Observation
Takeyoshi Nagai

(Tokyo University of Marine Science and Technology)

Underway-VMP (UVMP) observations were conducted in the north-south observation line (Figure 1 of Section 09).
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11.

(Nutrients)
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11. 栄養塩 (Nutrients)
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12. Dissolved Inorganic Carbon, Total Alkalinity, and Spectrophotometric pH

Andrea Fassbender & Yuichiro Takeshita (MBARI)

Discrete samples for dissolved inorganic carbon (DIC) and total alkalinity (TA) were collected from Niskin bottles on the rosette that
were triggered at 24 depth levels. Samples were collected following standard protocols into either 250 or 500 mL borosilicate glass bottles
and preserved with either 100 or 200 pL saturated mercuric chloride, respectively, for later analysis [Dickson et al., 2007]. Samples were

shipped to and analyzed at the Monterey Bay Aquarium Research Institute (MBARI).

A custom analyzer, based on the original design reported by O Sullivan and Millero [1998], was used to measure DIC. Briefly, a5 mL
Kloehn V6 syringe pump is used for fluid handling, delivering 1 mL of sample to a custom designed COz stripping chamber. 100 uL of 5%
phosphoric acid (H3POas) is subsequently added to the CO> stripping chamber to acidify the sample, converting all DIC to carbon dioxide gas
(CO2q). A COq-free carrier gas is then bubbled through the acidified sample and COg evolved from the sample is delivered to a LICOR
7000 nondispersive infrared gas analyzer. The flow rate of the carrier gas is controlled using a mass flow controller. The CO»(g) stripped from

the seawater sample causes a peak in the LICOR output, and the DIC
concentration of the sample is proportional to the integral of this peak.
Instrument performance was monitored by measuring certified
reference material (CRM; provided by Andrew Dickson at SIO)
approximately every hour. All samples were run in triplicate, and the
results were averaged. The average standard deviation of sample
triplicates was 0.58 pmol kg DIC. The average standard deviation of
replicate sample values was 0.64 pmol kg™ DIC.

TA was analyzed using a Metrohm 855 automated titrator following
an open cell alkalinity titration [Dickson et al., 2003]. The titrant was
comprised of 0.1 M hydrochloric acid (HCI) in a 0.7 M sodium chloride
(NaCl) background solution. The titration temperature was held
constant at 20.0 + 0.2 °C throughout the titration. CRMs were run every
10 samples (approximately once every hour) to ensure accuracy. All
samples were run in triplicate, and the results were averaged. The
average standard deviation of sample triplicates was 0.95 umol kg™ TA.
The average standard deviation of replicate sample values was 0.82
umol kgt TA.
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Discrete samples for pH were collected into 250 mL borosilicate glass bottles from Niskin bottles

on the rosette that were triggered at 24 depth levels. These samples were analyzed aboard the ship 0 Discrete Total pH at20°C

spectrophotometrically [Clayton and Byrne, 1993], using an automated system described in Carter 200l Iggzg :{ |
et al. [2013]. The temperature of the sample was held constant at 20 °C using a 10-cm jacketed cell, Cast3
and every sample was immersed in a 20 °C water bath for at least 25 minutes before analysis. An -400 “"g:::g

indicator dye (m-cresol purple, TCI) solution (2 mM) was used to assess sample pH. The sample pH
perturbation caused by dye addition was quantified by adding both the normal amount and twice the
amount of dye to seawater solutions of pH 7.4, 7.8, and 8.1. The perturbation (ApH) was determined
to have the following relationship with sample pH: ApH = -0.0026*pH + 0.0175. To account for the

-600 -

-800

use of impure dye, seawater samples spanning a pH range of 7.0 - 8.3 were analyzed using the impure % w0
dye and again using purified m-cresol purple (purchased from R.H. Byrne at the University of South £ -1200 -
Florida) following the method of Liu et al., [2011]. The resulting correction for dye impurity is:

ApHimp = -0.02371pH? + 0.35397pH -1.3334. Measurement precision was estimated by analyzing a0y
four sets of duplicate samples from each rosette cast and was found to be + 0.003 (n = 20). -1600

-1800
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13. Nitrate and pH (profile)
Andrea Fassbender & Yuichiro Takeshita (MBARI)

Vertical water column profiles of pH and nitrate at 1 m resolution were obtained at each sampling station using a Deep-Sea-Durafet
(DSD) pH sensor [Johnson et al., 2016] and In Situ Ultraviolet Sensor (ISUS) for nitrate [Johnson and Coletti, 2002]. Both instruments were
custom built in the Chemical Sensor Lab at MBARI and were calibrated in the laboratory prior to the cruise. The DSD was mounted
horizontally on the rosette frame and integrated into the pumped flow stream of the SeaBird Electronics (SBE) 911 conductivity-temperature-
depth (CTD) sensor. The ISUS was mounted vertically on the rosette frame approximately 50 cm above the SBE911. Nitrate concentration
was calculated from the ISUS UV absorbance spectra (200-240 nm) using an updated algorithm, where the bromide spectra is calculated
from salinity [Sakamoto et al., 2009]. Both sensors collected data at approximately 1 Hz. The raw sensor data was combined with CTD data
by matching the time stamps to compute pH and nitrate values. Data from the downcast were used and binned at 1 m interval.

DSD pH data were adjusted by applying an offset to the reference potential, ko, to minimize the residual between sensor and discrete pH
data [Johnson et al., 2016]. ko was adjusted by 500 uV, which translates to approximately 0.008 pH. Data from cast 1 for the DSD is not
reported due to rapid sensor drift observed during rehydration of the sensor surface [Bresnahan et al., 2014].

ISUS data were adjusted in two ways. First, the wavelength used to correct for bromide UV light absorption [Sakamoto et al., 2009] was
changed from 210 nm to 208 nm to account for a temperature-dependent bias in the nitrate data that was observed at higher temperatures
[Pasqueron de Fommervault et al., 2015]. Second, a constant offset was applied to the nitrate profile minimize the residual with discrete
samples collected at > 750 m: 0.26 pmol kg™ for cast 1, and -1.02 umol kg™* for cast 2-4. After correction, the ISUS data agreed with discrete
samples to within -0.05 + 0.29 (1c) umol kg (n = 81). ISUS Data were not collected during cast 5.
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14. Nitrate and pH (underway)
Andrea Fassbender & Yuichiro Takeshita (MBARI)

A prototype, dual pH-nitrate instrument was integrated into the ship’s underway system. Nitrate was measured using an In Situ Ultraviolet
Sensor (ISUS) [Johnson and Coletti, 2002], and pH was measured using a Deep-Sea-Durafet (DSD) [Johnson et al., 2016]. An SBE45
thermosalinograph was located directly downstream (< 10 cm) of the flowcell for underway temperature and salinity measurements near the
sensors. The instruments were powered through an isolation transformer to prevent ground loop issues. The system was polled using a
LabView interface, and measurements were made every 15 to 20 seconds. The pH sensor was calibrated by taking discrete samples from the
underway line (n = 9) throughout the cruise. An offset of -1.8 pmol kg was applied to the ISUS, based on comparison with the discrete
surface samples collected at each of the 5 casts (n = 5).
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15. Chlorophyll-a
Chiho Sukigara

(Tokyo University of Marine Science and Technology)

[Method]
A CTD-RMS system with 24 Niskin bottles was used for collecting water samples of chlorophyll-a. Water samplings were conducted in 17 layers at 0 (by a
bucket), 10, 20, 30, 40, 60, 80, 100, 120, 140, 160, 180, 200, 250, 300, 350, 400 m. Sample waters were moved from Niskin bottles to brown high-density
polyethylene (HDPE) bottles directly. Sample waters (250 mL) were filtered on a 25 mm glass filters (GF/F, Whatman) using polysulphone filter funnels
(PALL) under moderate pressure (< 100 mmHg). Chlorophyll-a on filters were measured by fluorometer (Welschmeyer, 10-AU, Turner Design) after
extraction with 7 mL of N,N-dimethylformamide (DMF) for more than 24 hours in dark in a freezer at -20 °C. A concentration of chlorophyll-a in sample
water were estimated using a following equation;

[Chlorophyll-a (ug L'') ]= [raw fluorescence intensity] X Kx X Volex + Volg
Kx: the coefficient between fluorescence intensities and chlorophyll-a concentrations. (L: 1.518, M: 1.546, H: 1.568)
Volex: the volume of DMF (7 mL)

Volgi: the volume of sample water (250 mL)

41



KS-18-1 Chlorophyll-a

08

0.0 02 04 0.5 0800 0.2 04 0.6 0800 0.2 0.4 06
0 1 1 R ] ] ] ]
100 -
200
y
300 L ] -
)
C001 Coo2 C003
400 *

42



=

100

[
-]
-]

KS-18-1 Chlorophyll-a

0.0 0.2 0.4 0.6 08 00 0.2 0.4 0.6 0.8
1 ' 1 1 1 1
L
- -
L L ]
Coo4 C005

43



16. Suspended particles
Chiho Sukigara

(Tokyo University of Marine Science and Technology)

[Method]

Samplings of suspended particle were conducted at CO05 on 215 January 2018. Water POC concentration [umol/kg]

samples of 8 L for suspended particles were collected by CTD/Carousel Water Sampling 0 1 2 3 4 5

System with Niskin bottles and a bucket at 25 depths from Om to 2000m. Samples were . ‘
filtered through pre-combusted GF/F filter with (¢47 mm, Whatman)
The filters were kept frozen at -20 °C until analysis on board and shore. ] .:
In the laboratory in Nagoya University, samples on filters were exposed overnight to >0 _ P
HCI fumes to remove carbonates, dried in a vacuum desiccator, and then pelletized with

a tin foil. Mass fractions of particulate organic carbon (POC) in the pellets were

measured with an elemental analyzer (Flash EA1112, Thermo Fisher Scientific). The

Depth [m]
=
8
(]

precision for POC mass fraction analysis were better than 5 %, which was estimated

from repeated measurements of laboratory standards (Alanine, ST Science) along with 1500 1 i

the samples. . P

[Result] 1
2000 o

See a right figure.



17. Incubation Experiment
Chiho Sukigara

(Tokyo University of Marine Science and Technology)

[Method]

Daily primary productivity was determined by means of 24 h on-deck simulated in situ incubations. An incubation experiment was conducted at C005 on
215 January 2018. Water samples were collected using Niskin bottles from depths corresponding to 100%, 50%, 10%, and 1% of PAR at the sea surface,
which were determined from the PAR profile in the previous CTD cast. The samples were poured into WOCE-type DO bottles from Niskin bottles using
silicone tubes. Samples were placed inside on-deck incubator boxes equipped with constantly suppling surface seawater to maintain the ambient water
temperature. Neutral density filters were used to simulate the irradiance levels at the original sampling depth. For each depth, two bottles were immediately
fixed oxygen in the bottle as initial sample (t=0) and analyzed DO concentration by Winkler method. Whereas three bottles (Light bottles) and three bottles
covered aluminum foil (Dark bottles) in each depth were incubated for 24hours in the incubator boxes and measured DO concentration after incubation by
same manner as initial samples.

Community respiration (CR), gross primary productivity (GPP), and net community productivity (NCP) were estimated by following equations;
Community Respiration (CR) = [DO in t=0 bottles] — [DO in dark bottles after incubation]

Gross primary productivity (GPP) = [DO in dark bottles after incubation] — [DO in light bottles after incubation]

Net community productivity (NCP) = [DO in light bottles after incubation] - [DO in t=0 bottles]

Respiration and productivities in the euphotic zone were calculated by trapezoidal integration.
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18. 7 u— kD& A (Profiling Float Deployment)

Ryuichiro Inoue (JAMSTEC)

Overview

For time-series observations of relation between physical and
biogeochemical processes from winter, when mixed layer deepens, to
spring, when the ocean surface is restratified, we deployed two
profiling floats equipped with dissolved oxygen sensor, chlorophyll
sensor, scatterometer, FDOM sensor, and nitrate sensor (BGC floats
hereafter) and one profiling float with electromagnetic current meter

(EM-APEX), all at C005.

BGC float status
Type: Navis

Manufacturer: Sea-Bird Scientific

Float S/N: F0883

WMO ID: 2903329

Deployment time (UTC): 2018/01/28 02:41
Deployment location: 33-15.0617N, 142-30.0002E
Observation cycle: 1 day

Parking pressure; 1000 dbar

Profiling pressure: 2000 dbar

Layer number: 500 (1000 for CTD)

Type: Navis

Manufacturer: Sea-Bird Scientific

Float S/N: F0884

WMO ID: 2903330

Deployment time (UTC): 2018/01/28 02:45
Deployment location: 33-15.1138N, 142-29.9960E
Observation cycle: 1 day

Parking pressure; 1000 dbar

Profiling pressure: 2000 dbar

Layer number: 500 (1000 for CTD)

Data from the two BGC floats will be publicly available through the

international Argo program.
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EM-APEX status
Type: APEX

Manufacturer: Teledyne Webb Research

Float S/N: 7823

Deployment time (UTC): 2018/01/28 02:51
Deployment location: 33-15.2021N, 142-29.9879E
Observation cycle: variable

Parking pressure: variable

Profiling pressure: variable

Layer number: variable

The data from the EM-APEX can be open.

19. 774 ¥ —D ¥\ (Glider Deployment)

Ryuichiro Inoue (JAMSTEC)

Overview

The aim of glider observation is to observe submesoscale eddies
formed after the winter mixed layer formation in the formation region
of the subtropical mode water for an understanding of surface
restratification in the eddies and its impact on primary production.

The glider deployed is Seaglider manufactured by Kongsberg
Maritime, and is equipped with temperature, conductivity, dissolved
oxygen, and pressure sensors. The glider was deployed at C005

using an A-frame, and is going to be recovered in the Shinsei-maru

KS-18-4 cruise scheduled in April 2018.

Deployment status
Time (UTC): 2018/01/28 03:17
Location: 33-15.4851N, 142-29.9016E

Data

The data from the glider can be open.
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20. JhtEt (Radiation)

Ryuichiro Inoue (JAMSTEC)
Yoshimi Kawai (JAMSTEC)

Overview

To obtain a relation between the winter mixed layer formation and
surface heat flux during the cruise, we made time-series observations
using short-wave and long-wave radiometers installed at the top deck
of Shinsei-maru.

The data obtained at 1 minute interval were

recorded in the PC via the logger.

Instruments
Short-wave radiometer: CM-21 manufactured by Kipp & Zonen

Long-wave radiometer: CG-4 manufactured by Kipp & Zonen

Data

Measurements by the short-wave radiometer failed throughout the
cruise period. Measurements by the long-wave radiometer were
successful and coincided with those by the ship’s radiometer, except
for the evacuation period at the Yokosuka port. All the data obtained

in this cruise can be open.
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21. &t 7 A (Radioactive Caesium)
Eitarou Oka (AORI, Univ. of Tokyo), Michio Aoyama (Fukushima Univ.)

Objectives

To grasp spreading in the North Pacific and its temporal variation of radioactive caesium released by the accident of Fukushima Daiichi

nuclear power plant in March 2011.

Observation
20 liters of surface water was collected at C0O01.
Time (JST): 2018/01/19 18:19
Location: 32-30.05N, 144-19.20E
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