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2015 R/V Mirai cruise plan 
based on recent research products 

Intensive obs. of  
eddy & shelf-break jet  
by ADCP, TurboMAP, and 
CTD/water samplings 

 
Warm-core eddy observed from 
the R/V Mirai cruise in 2010. 

Nishino et al. [2011a] 
Kawaguchi et al. [2012] 

Watanabe et al. [2014] 
Siberian shelf-basin interaction 

East-west differences in water mass observed 
form the R/V Mirai cruises from 2002 to 2010. 

Nishino et al. [2008, 2013] 



Sea ice and SST on 11 Sep 2015 



Sea ice and SST on 11 Sep 2015 
with observed stations 



Topography with observed stations 
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Target area: warm water plume off Barrow 

[From Dr. Fujiwara] 
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Eddy survey using 

CTD/XCTD/UCTD and ADCP 

Cyclonic warm eddy 
D ~ 25 km 

ADCP 



XCTD 

Eddy survey using GPS buoy 

CTD 

[From Dr. Takeda] 
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Cyclonic warm eddy: water characteristics 



Cyclonic warm eddy: turbulent mixing and double diffusion 

[From Dr. Kawaguchi] 



Fixed-point observation 1 (FPO1) to capture an eddy transit   
showing a fine structure of the eddy 

Temp. (color) and Sal. (contours) 
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16 Sep. 17 Sep. 16 Sep. 17 Sep. 



Fixed-point observation 1 (FPO1) to capture an eddy transit   
showing a fine structure of the eddy 

[From Dr. Kawaguchi] 



Sediment trap deployments to study the difference of particles 
between the upstream and downstream of the eddy passage 

Planed position 

NHC-15t  
deployed position 

(downstream of the eddy 
passage) 

NBC-15t  
deployed position 

(upstream of the eddy 
passage) 

 
[From Dr. Onodera] 

NHC-15t NBC-15t 



Hydrographic survey around the NHC-15t sediment trap site 
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CTD-DO [μmol/kg] 

Temp. (color) and Sal. (contours) 

CTD-Chl-a [mg/m3] Ammonium [μmol/kg] 

Nitrate [μmol/kg] 

NHC-15t NHC-15t NHC-15t 

Warm water ~ remnant of eddy? 



52m  

AZFP (101kg↑)(# 55051)  
  w/ clamp on sensor  
    SBE37-SM (# 8861) 
    ACLW-USB (# 0264) 
    AROW-USB-Z (# 0042) 
       

 

49m  

55m  

RCM 7 (# 6315) 

Nichiyu L-BL (# 4494-1A) 
Kaiyodenshi-TMR-6005B  
(# 0238) 

60m   Wheel Anchor 300 kg（in Air） 

Search and lost of SCH-14 mooring and cancels of DBO 3 and other 
hotspot observations  

SCH-14 



Ocean acidification  
and freshening 

Impact on ecosystem? 

Schematics of 2015 R/V Mirai 
observational studies 

Ship 

Sea ice reduction 

Siberian side:  
Collaborative observations 

Alaskan side:  
Intensive observations of 

eddy & shelf-break jet 

Satellite Numerical model 

 Light 
 ＋ 
 Nuts 

Sea ice reduction 
Changes in ocean circulation 

Impact on ecosystem 
Oasis or Desert？ 

Ocean circulation 

Increase or decrease  
in primary production? 
Changes in phytoplankton 
species and distributions? 

CO2 

Enhancement or reduction of 
biological pump? 
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