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Topic 1a: Discovery of near-bottom phytoplankton production
[Shiozaki & Fujiwara et al., 2022Global Change Biology]
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Topic 1a: Discovery of near-bottom phytoplankton production
[Shiozaki & Fujiwara et al., 2022Global Change Biology]

Incubation experiment to simulate the development of bottom-associate bloom during fall

Sea-water above the seafloor
+the bottom sediment

LED light
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brightness and temperature were controlled
to simulate the near-bottom conditions
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Time series of phytoplankton biomass and composition during the experiment



Topic 1b: Seeding potential of sediment diatom cells

[Fukai et al., 2022 Frontiers in Marine Science]
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A large number of diatom resting stages on the seafloor
— recovered and restarted to grow in the fall light&nutrient

condition
— Diatom cells on the sea floor are capable of being the

“seed” for the fall bloom & bottom associate bloom



Summary of Topic 1

Mechanisms of bottom-associated phytoplankton bloom in the Arctic shallow shelf region
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Topic 2: Impact of sea ice retreat timing on the reproduction of copepods

[Kimura et al., 2022 Frontiers in Marine Science]

Comparison between 2017 and 2018
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S u m m a ry Of TO p I C 2 Zooplankton between 2017 and 2018
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Comparison of biomass of each copepod size
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[ ] Small-sized copepods — Decrease of large size copepods in summer
[ 1 Pacific large-sized copepods — Low food availability for fishes

[ Arctic large-sized copepods = match/mismatch hypothesis



Topic 3: Spread of microplastic pollution in the Chukchi Sea

[lkenoue et al., 2022 Science of the Total Environment]
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Topic 3: Spread of microplastic pollution in the Chukchi Sea

[lkenoue et al., 2022 Science of the Total Environment]
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« Mean water-column inventory = 5,236 pieces/km? (1/10 of global average)
= Less polluted!



Summary of Topic 3

Seaice

Pacific water .
2.0x10' pieces y' ’ﬂ ’ Ocean

Chukchi Sea water column

Microplastic inventory 5236 pieces km
1/10th of the global ocean average
1/30th of the Arctic Ocean on the Atlantic side

Sediment

However...
Microplastic inflows from the Pacific Ocean are accumulating in large amounts in reservoirs other
than the Chukchi Sea water (e.g., sea ice and seafloor sediments)

= Keep monitoring DBO2&3, 5 and downstream region, sea-ice, sediment etc



Upcoming topics from R/V Mirai 2021 cruise:
the anomalously icy year and its impact

September Sea ice concentration anomaly during 2010-2021 (SSM/I) and cruise track of R/V Mirai 2021 cruise
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Widespread fresh summer-water in 2021

General September surface salinity
(2008-2017) 2021 surface salinity

Yearly comparison of August Temperature&salinity from
the Barrow Canyon mooring
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Upcoming topics (provided by Dr. Motoyo Itoh)
1. How did this freshening occur? (ice melt? River discharge?)
=> Oxygen isotope, nutrients, Alkalinity and CDOM etc are underanalysis
2. How does this less saline water impact hydrographic and biogeochemical properties?
=>heat flux, freshwater & nutrient budget, PP, ZP, eDNA etc

175°W 170°W 165°W 160°W 155°W



Acknowledgements

* Martech Polar , =

« Nippon Marine Enterprises, Ltd Tt SR TR

« Marine Works Japan, Led X J Bl
-PAG/DBO organizers T




Schematic of the Mirai activities
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Cruise Track

Aug 31 Departed Shimizu
Sep 9 Bering St.

Oct 2 Bering St.

Oct 5—6 Dutch Harbor

Oct 22 Arrived Shimizu &7
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Why did heavy ice cover remained?
Comparison of sea ice age on May 31 2011 and 2021
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Old thick ice remained in the western side of the Arctic

Provided by Dr. Yamaguchi (Arctic Sea Ice Information Center, NIPR)
[https://www.nipr.ac.jp/sea_ice/(e)]



