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2SAS collaborative cruises in 2020
by Canada/US, Japan, and Korea
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Low DO and highly acidified water on the Chukchi Plateau

75˚N-line across the Chukchi Plateau (CP)

CP
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Aragonite saturation state ΩAr



Possible origin of the low DO and highly acidified water

Hydrochemical Atlas of the Arctic Ocean



Dynamic height at 100 m
(2020)

A

B

C

Dynamic height at 100 m
(2008-2016)

D

E

F

Temperature (colors) and salinity 
(contours) along 75ºN (2020)

Temperature (colors) and salinity 
(contours) along 75ºN (2008-2016)

Dissolved oxygen (μmol/kg) along 75ºN
(2020)

Dissolved oxygen (μmol/kg) along 75ºN
(2008-2016)

Beaufort Gyre extent and Atlantification determine DO distribution
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Low DO from shelf slope

- PWW and AW encountered over CP
- A frontal structure appeared over CP
- A frontal northward flow was formed along CP

- PWW overshot CP toward the west
- A frontal structure disappeared from CP
- A frontal northward flow was not found
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Beaufort Gyre extent and Atlantification determine DO distribution

- Low DO water was washed by DO-rich AW
- A frontal northward flow carried the low DO 

water toward the north along CP

- Low DO water occupied outside BG (shadow zone)
- Low DO water was not ventilated by PWW and AW



7Shrink of a gyre in the Pacific Arctic and Atlantification open a door of 
low DO water spreading from the ESS shelf slope to the Canada Basin

The low DO and acidified water may impact the marine ecosystem in the fishable area, and thus, 
monitoring of marine environment and ocean acidification in that area would be important.



Quick View for SAS members to promote integrated studies

Data QC Data QC Data QC

Virtual Data Center

Data Center Data Center Data Center

SAS members

Collect pre-QCed data

Link to QCed data
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R/V Mirai Cruise in 2021

Aug 31 Departed Japan
Sep 9 Bering St.
Oct 2 Bering St.
Oct 5–6 Dutch Harbor
Oct 22 Arrived Japan

● Survey sites
▼ Sediment Trap sites
●mooring sites
■ Ice-Edge survey sites

September Mean Sea Ice 2021

Japan

Dutch Harbor Siberia

Alaska



2021 the anomalously icy year



Research activities of the cruise

Basic hydrographic research 

Water sampling

Sampled water & measured temperature, salinity, oxygen, CO2, methane, phytoplankton, etc.

photo by D. Nomura

photo by J. Onodera



Sea ice

Mooring

Recovery/redeployment of moorings

• We recovered 3 hydrographic moorings and a 
sediment trap mooring à redeployed (Sep 10–12)

• BC mooring recorded anomalously fresh “summer 
water” in 2021

Pt Barrow

A Schematic of 
mooring observation

ç Hydrographic moorings

ç Sediment trap mooring

DBO-5

Warm Water



Ice-edge observation

Sea ice sampling

Objectives
• Observation of the unique & complex oceanographic 

feature in the marginal ice zone
• Understanding sea ice-wave interaction
• Comprehend biogeochemical properties of the sea ice 

and its impact on ocean biogeochemical cycles 

↑ice edge

Provided by Waseda Lab (U Tokyo)
photo by K. Tanaka(JAMSTEC)

photo by J. Onodera (JAMSTEC)

Measuring temperature/salinity etc

September mean Sea Ice 2021

↓ice edge

Pt Barrow

Ice-edge sites
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Investigation of the Plastic Pollution

Plastics in the sediment

Plastics in the Sea-ice
Floating micro-plastic

Comprehend the current status of plastic pollution in the Arctic Ocean

photo by D. Snider (Martech Polar)



Trials of the in-water drone “COMAI”

COMAI

Sea ice

provided by E. Y. Son (U Tokyo)

photo by K. Tanaka(JAMSTEC)

“COMAI” is designed to investigate under-ice hydrographic and 
biogeochemical properties autonomously in the future

Tested
• Performance of inertial navigation system at high latitude
• Cruise performance
• Communication performance

Future plan



Preliminary Result: Spread of anomalously fresh water 



R/V Mirai cruise plan for 2022

●Mooring sites
▲ Sediment coring sites
● survey sites
◆ Ice-Edge sitesTentative Cruise Schedule

Aug 12 Depart Japan
Aug 21 Call Dutch Harbor
Aug 22 Depart Dutch Harbor
Aug 24 Bering St.
Sep 24 Bering St.
Oct 6 Arrive Japan

Planned Activities
• Mooring recoveries/redeployments
• Sediment core samplings
• Hydrographic surveys
• In-water Drone trials
• Wave & Ice surveys etc.

DBO5 DBO6

DBO7

Aug 28–Sep 1 Sep 8–10

Sep 2–3

Near coast sites and planned date

Utqiagvik

KaktovikChief scientist: Motoyo Itoh (JAMSTEC) 
motoyo@jamstec.go.jp

mailto:motoyo@jamstec.go.jp


HAPPI (Holocene Arctic Palaeoclimatology 
and Palaeoceanography Investigation)

Piston core and multiple core samplings in the Chukchi and Beaufort seas to 
study the variations of the Bering Strait throughflow and Mackenzie river flows 
in the past 2000 years.
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In-water Drone
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Planed activities in 2022




