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Results from SAS collaborative

and topics on the R/V Mirailcruisesiin 2021

/2022

j0,J1ny, ung Jung, Kyo
/ Hlams,A _,‘).:AJ
e)'/e 0 |J//J'\‘/ }F \za‘r”a/ J\/J]({ Jr x

{ikl.lC 1 SEL ’;J ‘Y:‘l"i"lg S

——




SAS collaborative cruises in 2020
by Canada/US, Japan, and Korea




Low DO and highly acidified water on the Chukchi Plateau

75°N-line across the Chukchi Plateau (CP)
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Possible origin of the low DO and highly acidified water

Bottom oxygen
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Hydrochemical Atlas of the Arctic Ocean



Beaufort Gyre extent and Atlantification determine DO distribution

A Dynamic height at 100 m
(2020)
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B Temperature (colors) and salinity
(contours) along 75°N (2020)
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- PWW and AW encountered over CP
- A frontal structure appeared over CP
- A frontal northward flow was formed along CP

D Dynamic height at 100 m
(2008-2016)

E Temperature (colors) and salinity
(contours) along 75°N (2008-2016)
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- 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

Dynamic height at 100 m
(2020)
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Dissolved oxygen
on salinity = 34.5 (2020)
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- Low DO water was washed by DO-rich AW
- A frontal northward flow carried the low DO
water toward the north along CP

Dynamic height at 100 m
(2008-2016)
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Dissolved oxygen
on salinity = 34.5 (2008-2016)
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- Low DO water occupied outside BG (shadow zone)
- Low DO water was not ventilated by PWW and AW



Shrink 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

NNN emeters
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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

Virtual Conferences
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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
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2021 the anomalously icy year

September Sea ice concentration difference from the 10-year-average (2010-2021)
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Research activities of the cruise

Basic hydrographic research
T

photo by D. Nomura

photo by J. Onodera

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



Recovery/redeployment of moorings

A Schematic of
mooring observation
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« BC mooring recorded anomalously fresh “summer
water” in 2021
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Ice-edge observation

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

Measuring temperature/salinity etc
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Sea ice sampling



Investigation of the Plastic Pollution
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s ’ Plastics in the Sea-ice

Plastics in the sediment

Comprehend the current status of plastic pollution in the Arctic Ocean



Trials of the in-water drone “COMALI"

“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



Preliminary Result: Spread of anomalously fresh water

General September surface salinity

September surface salinity 2021
(2008-2017)
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Significantly fresher summer-water covered the surface in 2021

1. How did this change in water property occur? (ice melt? river discharge?)
2. How this less saline water impact on ocean circulation and ecosystem?



R/V Mirai cruise plan for 2022
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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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Planed activities in 2022
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