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Agreement to prevent
unregulated high seas fisheries
in the central Arctic Ocean

Hoag, Science, 2017

3 October 2018:

The agreement was signed

in llulissat, Greenland.

The parties:

Canada, Denmark, Norway,
Russia, the United States,
China, EU, Iceland, Japan, and

South Korea

No commercial fishing in the
high seas in the coming 16 years
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CLIMATE CHANGE

Nations put science before fishing in the Arctic

Historic lishing ban gives scientists time to probe ecology as northern waters warm
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Fishable area in the Arctic international waters




Planned R/V Mirai Arctic Ocean cruises in 2020 and 2021

2020: SAS ship-based sampling campaign

2021:SAS

with intensive ice-edge survey

@ Drone & Zodiac
V Sedimenttrap




Pre-bloom, : A :
net heterotrophic : Late Spring
Early Sumrijer

No interaction

[SWIPA, 2017]



Environmental DNA is DNA in water or soil

Collecting and analysis method

ﬁater sampling

We estimate
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Study motivation

Melt water = _ : e

3 Change the
life cycle?

Objects
(DHow change the ice-associated phytoplankton and their carbon flux?
(@How to affect the sea-ice reduction on phytoplankton species composition

and size spectra?
(3How change the life cycle (phenology) of zooplankton?



Materials and Methods

(DHow change the ice-associated phytoplankton and their carbon flux?
Several type of sea-ice (ice core is better) will be collected, melted on board
and preserved. Ice algae in the samples will be enumerated with size
measurement.

(@How to affect the sea-ice reduction on phytoplankton species composition
and size spectra?

Water samples will be collected at under sea-ice and open water, and
compare the phytoplankton species composition and size spectra.

How change the life cycle (phenology) of zooplankton?

Zooplankton will be collected by vertical hauls of plankton net from sea-ice
and research vessel, respectively. The population structure and some
biological parameters (e.g., lipid volume, gonad maturation etc.) will be
compared between under sea-ice and open water.



Sea ice physics, chemical and biological properties

Ice thickness and ice temperature measurement by sensors. Sea ice core sampling to
analysis.
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Ice temp sensor Ice coring lce melting in gas tight bag GC for gas@AWI
Marlin-Yug Ltd

Greenhous gas (e.g. CH,) measurement within sea ice



Contribution to international programs

v" Establishthe method for sea ice biogeochemistry (SCOR ECV-Ice/BEPSII).
v' Comparison with international campaign (e.g. MOSAIC).

SCORW G152

"ECV—-e

Stce 2016

BEPSII

BIDEEOCHEMICAL EXCHARNGE PROCESSES
AT SEA ICE INTERFACES

TN SReic



Facilities for sea ice research

Use of Ice breaker, Ice camp, base in foreign country for sea ice research.

Polarstern Cambridge Bay station (CHARS) Canada

Hendricks Momura

These experiences will contribute to future Japanese activities for sea ice research.



Primary Production Mapping

Features of the Arctic phytoplankton

+ Adapted to the seasonally variable radiation (midnight-sun&polar-night)
« Large phytoplankton size (highly packaged)
« Large amount (& recently increasing) of terrestrial water discharge

- competition for light with CDOM & detritus

—

Robust algorithm to derive primary production for the
Arctic Ocean from space

Mapping and manage satellite PP with optional spatio-temporal scale

Temporal option

—>bloom term / post-bloom term / annual cumulative PP, etc.
Spatial option

—>Geographic sectors / Large Marine Ecosystem / specific site, etc.

Other mapping products for the Arctic
v" Chlorophyll-a

v Phytoplankton community composition -
v Sea surface temperature

v Open water period (secondary products of sea ice) Large[r:lahgge;;f;gstem



Primary Production Mapping

Regional/seasonal
comprehension of controlling
factors of primary production

9

» Transdisciplinary studies of
natural science (physical-,
ecological-, biogeochemical
sciences)

» collaboration with socio-
economical sciences
- management of bio-resources
and marine ecosystem, etc.

Magnitude of Magnituide of
spring bloom post-bloom



Marine Ecological Vulnerability Assessment

= Pan-Arctic Monitoring using the state-of-the-art satellite observation technology
* Translation of scientific data into policy-friendly information

Environmental/Ecological data from satellites
cpeced Outout Larger

potential

In operation since Dec. 2017 =
vulnerability

Potential Vulnerability Map

Satellite Data Receiving Station at
RISESAT: auniversity-built microsatellite carrying 028N the Arctic Rezearch Center: Hokkaido
Observation Camera (00C) University

Note: This particular figure is not Smaller
an actual result, and is only potential

] for schematic presentation. £
nceApr. 2019 vulnerability
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