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Japanese Arctic cruise in 2020

- R/V Mirai (MR20-05C)
29 Aug (Shimizu, Japan) — 28 Oct (Sekinehama, Japan)
Pl: Shigeto Nishino, JAMSTEC

This cruise will be conducted under a new national project,
ArCS I1(JFY2020-2024) that is funded by Ministry.of Education,
Culture, Sports, Science and Technology (MEXT) of Japan.



Cruise Plan: R/V Mirai Arctic cruise in 2020

Schedule (Tentative)
29 Aug: Leave Shimizu, Japan
1 Sep: Off Nome
8 Sep: Pass through Bering St.
11 Sep: Start observation @ Barrow / S
Moor ings, DB05 By o E
15 Sep: End observation @ Barrow y 2ee
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11 Oct: Arrive in Dutch Harbor

14 Oct: Leave Dutch Harbor

2] Oct: In and out Hachinohe, Japan

28 Oct: Arrive in Mutsu Inst., JAMSTEC
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Cruise Plan: R/V Mirai Arctic cruise in 2020

Mirai creates bridges between
research areas of Canada ‘90%,

and Korea. >

To understand:

- Shelf-basin interaction acr SS he
Chukchi shelf slope. -
750 3

- Beaufort gyre and its impact on

marine ecosystem in t Canada -
Basin. .




Sea-ice and oceanographic mooring operations
by Hokkaido Univ. and UAF since 2009

Hokkaido Univ.: Y. Fukamachi, K. |. Ohshima, D. Hirano, and M. Ito
UAF: A. R. Mahoney, H. Eicken, and J. Jones

Moormg recaverles/deployments off Pt. Barrow
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Favorable conditions for suspension freezing in an Arctic coastal polynya
- Interaction between frazil ice and resuspended sediment -

Ito et al.[2019, JGR Oceans]
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Favorable conditions for suspension freezing in an Arctic coastal polynya
- Interaction between frazil ice and resuspended sediment -

Ito et al.[2019, JGR Oceans]
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JAMSTEC mooring activities in the Barrow Canyon

<0Objectives>

The goal of the monitoring efforts is
to detect and quantify on-going
changes in flows, water temperature,
salinity, DO, nutrients, phyto- and
zooplanktons from the Pacific to the
Arctic Ocean.
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Volume flux
0.46 Sv

(error13%)

Freshwater flux
(ref. sal = 34.8)

33 mSv

(error19%)

Heat flux
(ref. freezing temp)

2.39 TW

(error 8%)
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Deployment of one sediment-trap mooring

I = -
7 1 B -4
Y \--\. =
] - -__ < | ¥ g
: | = = | e -"'—NL‘
ko ' |

- [k 1
: —
—

- st e
.- - wet—ia ]
Y o T of ...‘
H% g el £ o
i — -—'- e e N & VAL A Y G — :g:;.

A

Redeployment at the same position as NAP13t
(Sep. 2013-Sep. 2014)

Monitoring of sea ice condition, hydrographic
condition of Pacific-origin water layer, and
settling particles.

For

- Physical oceanographic study

- Study on vertical and lateral transportation of
settling particles.

- Study on plankton and ice-algae

communities based on sediment trap samples.
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Regional comparison of seasonal changes on copepod
community structure in the Arctic Ocean Tokuhiro et a/, [2020, Polar Science]

[ Seasonality of cluster groups]
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v Seasonality of copepods community structure collected by sediment trap were
compared by region within Arctic Ocean

v" Remarkable seasonality in Fram Strait, no seasonality in Canada Basin
and short-term change in MacKenzie Trough at 200 m depth

v" It was thought to be caused by various factors, not only sea ice seasonality
but also in currents patterns, endemic species and magnitude of primary production.



Results from the R/V Mirai Arctic Ocean cruise in 2017

Zodiac boat survey in an ice- edge area
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Results from the R/V Mirai Arctic Ocean cruise in 2014

AMSRZ Sealce

and SST (Descending)

for 2014.09.06 - 0.5
f'-'?,.i “104

—_
N.E.. 0.3

-
[T 0.2

Q
0.1

65 | ) 65 o
i , 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
170° A =120

Sep

180°

Depth (m)

JAMSTECUAXA  _y7¢° ‘?l
g -
(a) Temperature (C) (b} Nitrate (umol kg')
4.5 A 0.5 0 0.5 1 0 2 4 § g 10 12
(1] PR i S E— — i - | R | B i i — 3
20
W Seasonal pycnocline
80 .
Nutricline
80
100 : ; : |
27 28 20 20 n 32 22

Salinity

Nishino et al. [2020; JGR]



Sea trials in the Arctic Ocean for an Underwater Smart Drone (USDA)
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Other activities




JAMSTEC mooring activities
by Canadian Coast Guard Ship Sir thfred Launer (SWL)

CCGS Sir Wilfrid Laurier
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Chief Scientist:

Jane Eert (10S, Canada)
Participant:

Motoyo Itoh (JAMSTEC)

Period:
July 27 — July 24th, Victoria to Barrow
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Recent change in benthic macrofaunal community composition
in relation to physical forcing in the Pacific Arctic

Increasing trends in the

meridional sea level gradient
(right panel) and local winds ®
(a-c) over the 2000-2013

time period.

J

Increased northward

seawater volume transports. " o om0

Waga et al. [2020, PolarBiol.]
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The number of macrofaunal taxa has increased significantly
south of St. Lawrence Island and in the Chirikov Basin (d-f).

e @
e @
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. "
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L South of SLI - 62°N

176°W  173°W  170°W  167°W

Our data suggest an increase in
macrofaunal taxa type with increasing
current transport northward into the
Pacific Arctic region that could have a
stronginfluence in restructuringthe
benthic ecosystemin this region in the
future.



TUMSAT (Tokyo University of Marine Science and Technology)
activities by Canadian Coast Guard Ship Louis S. St-Laurent
(LSSL)

Water sampling (6120, DIC, TA) for monitoring of
freshwater content and Q

CCGS Louis S. St-Laurent

Chief Scientist:

Bill Williams (10S, Canada)
Participant:

Michiyo Yamamoto-Kawai (TUMSAT)
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Aragonite saturation state (Q)
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Aragonite saturation state (Q)

atmospheric air-sea
. total Co, disequilibrium  temperature dilution
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Impacts of temperature, CO,, and salinity on phytoplankton community
composition in the western Arctic Ocean

Specific growth rate (d)
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0.6 5

0.4 -

0.2 -

0.0

Temp. rise

(

A

_||
A

i
b

HH

LAY

b

H o

— 4 =

4]

|——|

i

H O _

0.6 5

0.4 -

COgz rise

be
0.2 1 abc abc 1 abc T
ab

. T a - ab .|. I J_
00 I_j{—|| I’_I_ll ||_I—II !

i T E o )

[ =

i T

Sugieetal., [2020, Front. Mar. Sci.]
doi:10.3389/fmars.2019.00821

Growth enhancement factors
Diatoms (large size): high temp.
Pico-euk (very small): high temp. and high CO;

Smaller phytoplankton tended to dominate in

the western Arctic Ocean under multiple
environmental stressors.

TREATMENTS
LT: control LTHC: high CO;
LTLS: low salinity

LTHCLS: high CO, and low sal.

HT: higher temp. HTHC: HT and high CO,
HTLS: HT and low sal.
HTHCLS: HT, high CO, and low sal.




Impacts of temperature, CO,, and salinity on phytoplankton community
composition in the western Arctic Ocean

Specific growth rate (d)
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Sugieetal., [2020, Front. Mar. Sci.]
doi:10.3389/fmars.2019.00821

Growth enhancement factors
Diatoms (large size): high temp.
Pico-euk (very small): high temp. and high CO;

Smaller phytoplankton tended to dominate in

the western Arctic Ocean under multiple
environmental stressors.
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J’\.—_CC, Arctic Challenge for Sustainability
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