
Shigeto Nishino 

 
Japan CAO research cruise plan 

 

Pacific Arctic Group 2019 Spring Meeting 
May 23rd, 2019 (9:00 – 15:30) 

Northern (Arctic) Federal University 
Arkhangelsk, Russia 



SAS Japan’s national team 
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Informed Japanese research community of SAS 

(Courtesy of Drs. Are Olsen, Leif Anderson, and Øyvind Paasche) 

• A coordinated multi-ship, multi-
nation pan-Arctic ship-based 
sampling campaign 

• This could allow for a synoptic view of 
the totality of hydrographic and 
ecosystem changes taking place in the 
Arctic Ocean 

• Hydrographic measurements: T, S, 
Oxygen, Nutrients, Inorganic Carbon 
Chemistry, Organic Carbon (POC and 
DOC), age tracers (CFCs), C-isotopes, 
CH4 

• Ecosystem characteristics: Viruses, 
Bacteria, Phytoplankton, micro, meso, 
and macro zooplankton, benthos, 
acoustics, primary production 



SAS session in ISAR-6 

Conveners:  
Shigeto Nishino, Are Olsen, Øyvind Paasche, Michiyo Yamamoto-Kawai, Sung-Ho Kang, 
Jianfeng He, Carin Ashjian, Jacqueline Grebmeier, Kumiko Azetsu-Scott, William Williams 

In this session, we will discuss confirmed and developing cruise plans and cross-disciplinary 
scientific issues in preparation for the 2020/2021 SAS cruises. We encourage presentations 
that include the present understandings and/or expected results for the key parameters in 
the SAS regions, including the Pacific Arctic region (northern Bering, Chukchi, Beaufort seas, 
and Canada Basin) and high Arctic regions.  



R/V Mirai SAS cruise in 2020 

Chukchi Sea 

East Siberian Sea 

Siberia 
Alaska 

Canada Basin 

R/V Mirai (JAMSTEC) 

Alaska Siberia 

Pacific Ocean 

Bering Sea 

Dutch Harbor 

R/V Mirai is not an icebreaker. 
Escorts will be needed in the sea-ice area! 

GRENE & ArCS 

SAS 



[SWIPA, 2017] 

Ice edge in the CAO: lacking available data but expected to be unique 
conditions of atmosphere and ocean environments and ecosystems 

What do the ice edge phenomena impact material cycles (e.g., 
CO2 exchange and nitrogen fixation) and ecosystems (e.g., 
phytoplankton biomass and community structure, biological 
production, settling of ice algae and particles, benthic 
environment and ecosystem, and seabird migration)? 

Melt water could cause strong stratification, freshening, cooling, 
and input of chemical components and organisms to the ocean. 

Contrasts between the ice and open water could cause strong 
winds and currents, upwelling, eddies, and mixing. 



[SWIPA, 2017] 



2002/2003 

DynHt [dyn m] and nitrate [μmol/kg] at 50 m 

2008/2009 

DynHt [dyn m] and nitrate [μmol/kg] at 50 m 

Changes in biological production  
caused by the enhancement of ocean circulation 

- In the Canada Basin (within the Beaufort Gyre), deepening of nutricline may result in  
the decrease of export production. 
- In the Makarov Basin (outside of the Beaufort Gyre), shoaling of nutricline may result in  
the increase of export production. 

Decrease of nuts 

2002/2003 

Chl-a [μg/L] (>10μm) 

2008/2009 

Chl-a [μg/L] (>10μm) 

Decrease of export production 

Increase of nuts 

Enhancement of ocean circulation 

Nishino et al. [2011, 2013] 
2008 

Increase of export production 

Nitrate [μmol/kg] 

2002 

Nitrate [μmol/kg] 



9 R/V Mirai Arctic Ocean cruise in 2021 

Drone & Zodiac surveys 
Sediment trap 
Mooring 

Sea ice distribution on 
12-15 September 2017 



Examples of research topics in marginal ice zones 



11 Submesoscale sea ice-ocean interactions in marginal ice zones 

Signatures of ocean eddies, fronts, and filaments are commonly 
observed within marginal ice zones. 

Manucharyan and Thompson [2017; JGR-Oceans] 

Satellite image 
(Aqua/MODIS) 

Sea ice-ocean model 

Cyclonic eddies 



Temperature at 50 m depth [ºC] 
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Cyclonic warm-core eddy 
and its impact on the Arctic 
marine ecosystem 

Barrow 

Nishino et al. [2018; GRL] 



13 Alignment of seabirds with sea ice floes in an ice-edge area 

In the 2016 R/V Mirai cruise, Dr. Nishizawa found that seabirds 
aligned with floating sea ice floes. Why? Something like a rip current? 
Foods from sea ice floes? To answer the questions we will carry out 
small scale surveys using a Zodiac boat. 

Ice algae growing in a melt pond 
on Arctic sea ice.  

[Photo: Mar Fernandez] 

Zodiac boat Observation plan using a Zodiac boat 

Sea ice 

        1000 m 



14 Ice algae: The engine of life in the central Arctic Ocean 

Ice algae play a much more important role for the pelagic food web 
than previously assumed (Dr. Doreen Kohlbach @ AWI). 

Estimated carbon from the ice algae: 
   Ice-associated animals: 60 – 90 % 
   Animals living at greater depths: 20 – 50 % 

Kohlbach et al. [2016; Limnology & Oceanography] 

Ice algae growing in a melt pond 
on Arctic sea ice.  

[Photo: Mar Fernandez] 



15 Ice algae sink onto seafloor as the Arctic warms 

Melting ice on the surface was affecting conditions down to a depth 
of 4,000 meters (Prof. Antje Boetius @ AWI). 

Found on the sea floor, the sea cucumber is one species that feeds on the algae. 

Green carpet on the ocean floor 



Thank you! 

T. Kikuchi1, S. Nishino1, M. Yamamoto-Kawai2 

A. Murata1, K. Matsuno3, E. Watanabe1 
(SAS Japan’s national team) 

 
1 JAMSTEC 

2 Tokyo University of Marine Science and Technology 
3 Hokkaido University 

The Synoptic Arctic Survey (SAS) 
International Planning and Coordination Workshop 

15–16 May 2019 
Woods Hole Oceanographic Institution 

Woods Hole, Massachusetts, USA 



GO-SHIP Hydro Manual for Sal, Nuts, DO, CO2, etc. 



Standards for Sal, Nuts, CO2 

IAPSO Standard Seawater SCOR-JAMSTEC CRM 

Certified reference 
materials provided 

by Dr. Dickson of the 
Scripps Institute of 

Oceanography 



Data Policy 



Data Site (DARWIN)  

http://www.godac.jamstec.go.jp/darwin/e 

Data and Sample Research System for 
Whole Cruise Information in JAMSTEC 
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