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Pacific Arctic Group Meeting
09:00‐18:00 on April 14, 2013

@ Polonia House
Krakow, PolandPAG related observational activities in 2012 

1) Japanese Research vessel cruise
R/V Mirai Arctic cruise in September‐October 2012

2) Participations in ice‐breaker cruises
CCGS S. W. Laurier July cruse; Mooring deployments
CCGS Louis S. St.‐ Laurant cruises

(North‐west passage and Canada Basin cruises);
Sea ice observation, hydrography & water sampling, 
and mooring recoveries & deployments

IBRV Araon Arctic cruise; Hydrography, mooring deployments, etc.

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean  
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R/V Mirai Arctic cruise in September‐October 2012
• CTD/LADCP/water sampling & XCTD
• Mooring recovery/deployment
• Plankton net sampling
• Bio‐geochemical measurements
• Multiple corer sampling
• General meteorological monitoring 
• Surface water sampling/monitoring
• Shipboard ADCP monitoring 
• Sea bird and marine mammal survey 

Sept.13/
Oct.4

Sept.14/
Oct.2‐3

Sept.17‐19
Sept.20‐21

Sept.24

Sept.25‐27

Sept.28

Oct.1

R/V Mirai (JAMSTEC)
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R/V Mirai Arctic cruise in September‐October 2012
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R/V Mirai 2012 Arctic Ocean cruise
CTD location (Sept.13th ~ Oct.4th)

R/V Mirai (JAMSTEC)
Sept.14



R/V Mirai 2012 Arctic Ocean cruise
CTD location (Sept.13th ~ Oct.4th)

R/V Mirai (JAMSTEC)

Freshening

Decreasing



Preliminary results from SCH‐12 (July 16 to October 02)

Temperature

Salinity

Dissolved Oxygen

Decreasing trend:  ‐0.0914 mg/l/day 
(~ 2.78 x10‐6 mol/kg/day)

7/16 10/02

43m depthAug.28; Change of wind direction
from southerly to northerly wind
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Multi‐frequency Acoustic Zooplankton Fish Profiler (AZFP)

Instrument 
Frequency 

(kHz) 

Approximate 
Minimum 

Particle Size 
Detected (mm) 

Representative 
Organisms 

Estimated 
effective Range 

(m) 

775 2 small copepods, 
nauplii

50

460 6 mysids, larval 
euphausiids

100

200 16 larval fish, 
euphausiids

200

125 20 adult euphausiids, 
mysids, amphipods

250

70 30 small fish Est 275

38 75 larger fish Est 325

Borstad et al. (2010)
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Multi‐frequency Acoustic Zooplankton Fish Profiler (AZFP)

7/17

13 days

10/3

8/7

8/26 8/29

125 kHz

Echogram from AZFP attached on SCH‐12
(Courtesy from Dr. Amakasu (Tokyo University of Marine Science and Technology))
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Ice thickness monitoring off Barrow, Alaska

Tamura &Ohshima, 2011, JGR

Mapping of sea ice production by SSM/I

Courtesy from Dr. Ohshima (Ints.Low Tem. Sci., Hokkaido University)
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Ice thickness monitoring off Barrow, Alaska

Polynya event

High accuracy ice thickness data in a coastal polynya
→ Validation data for thin ice thickness algorithm

10days
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Pacific Arctic Group Meeting
09:00‐18:00 on April 14, 2013

@ Polonia House
Krakow, PolandPAG related observational activities in 2013 

1) Japanese Research vessel cruise
T/S Oshoro‐maru cruise in June‐July 2013
R/V Mirai Arctic cruise in September‐October 2013

2) Participations in ice‐breaker cruises
CCGS S. W. Laurier July cruse; Mooring recoveries and deployments
CCGS Louis S. St.‐ Laurant cruises;

Sea ice observation, hydrography & water sampling, 
and mooring recoveries & deployments

IBRV Araon Arctic cruise; Hydrography and mooring deployments

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean  and so on. . . 



Bottom trawl 

Pacific Arctic Group Meeting
09:00‐18:00 on April 14, 2013
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T/S Oshoro‐maru cruise in June‐July 2013

T/S Oshoro‐Maru Goal;
Using data from cruises in 1991, 1992, 2007, 
2008 and this year,
1) To reveal relationship between biology at 
higher trophic levels and oceanographic 
condition (sea ice, physio‐chemical, primary 
and secondary production).

2) To construct habitat model of biology 
under current condition to consider future 
reaction of fish and mammals.

• Dredge
• Bottom/midwater

trawl
• ROV
• Eye observation
• Tagging to whale
• Fish finder

• CTD/CMS (Normal and Clean Niskin)
• Air sampling (VOC gas)
• Sea ice sampling and incubation
• Optics
• ADCP
• Plankton net
• Grab type bottom sampler
• Bottom corer



Pacific Arctic Group Meeting
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Leg‐1
14‐27 June
Hakodate ‐ Dutch Harbor

Courtesy from Dr. Hirawake (Fac. Fisheries Sci., Hokkaido University)

T/S Oshoro‐maru cruise in June‐July 2013



Pacific Arctic Group Meeting
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T/S Oshoro‐maru cruise in June‐July 2013

Leg‐2
1‐23 July
Dutch Harbor ‐

Dutch Harbor

Courtesy from Dr. Hirawake (Fac. Fisheries Sci., Hokkaido University)



Linking Physics to Biology: 
the Distributed Biological Observatory (DBO)

• DBO sites (red boxes) are 
regional “hotspot” transect 
lines and stations located 
along a latitudinal gradient

• DBO sites are considered to 
exhibit high productivity, 
biodiversity, and overall 
rates of change

• DBO sites will serve as a 
change detection array for 
the identification and 
consistent monitoring of 
biophysical responses

• Sites occuppied by national 
and international entities 
with shared data plan

1

3

5

2

4

[modified by Karen Frey from Grebmeier et al. 2010, EOS 91]



Pacific Arctic Group Meeting
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R/V Mirai Arctic cruise in September‐October 2013
Objectives;
• Understanding the impact of atmospheric 

events on the ocean stratification and 
ecosystem in the sea ice reduction region of 
the Arctic Ocean

• Leading to a better understanding of the 
uncertainty of the Arctic atmospheric 
circulation.

 Fixed point observation for 2 weeks
• Estimating the changes in biological production 

caused by the enhancement of ocean 
circulation due to the sea ice loss

• Monitoring the Arctic ecosystem
• Capturing the Arctic ocean environmental 

changes with the seasonal prevalence of sea 
ice (Joint cruise with T/S Oshoro‐maru and 
others)



Pacific Arctic Group Meeting
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Planned cruise tracks and estimated date of the R/V Mirai cruise in 2013.

R/V Mirai Arctic cruise in September‐October 2013
• CTD/XCTD and water samplings
• Turbulence microstructure 

measurement
• Plankton net samplings
• Ship‐board ADCP ocean current  and 
• Surface water monitoring
• General meteorological monitoring
• Radiosonde measurement, 
• Doppler radar observation, 
• Sea bottom topography, gravity and 

magnetic field measurements
• Mooring recoveries & deployments

R/V Mirai (JAMSTEC)

Courtesy from Dr. Nishino (JAMSTEC)
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R/V Mirai Arctic cruise in September‐October 2013

- In the Canada Basin (within the Beaufort Gyre), deepening of nutricline may 
result in the decrease of export production.
- Recent increased activity in cyclones may enhance the vertical mixing, resulting 
in the increases of nutrient supply to the surface layer and export production.

Sea ice Sea ice
we

Early 2000s

Beaufort High

Nutricline

Sea ice
we

Late 2000s

Beaufort High

Nutricline

[Nishino et al., 2011] Expected obs.
Large PL

New 
production Regenerated 

production

Small PL

Sea ice

we

2013

低気圧活動活発化

Mixing

Nutricline

Large PLNew 
production

Increased activity 
in cyclones

Impact of atmospheric events on 
the ocean stratification and ecosystem in the sea ice reduction region

Courtesy from Dr. Nishino (JAMSTEC)



Pacific Arctic Group Meeting
09:00‐18:00 on April 14, 2013

@ Polonia House
Krakow, PolandPAG related observational activities in 2013 

R/V Mirai Arctic cruise in September‐October 2013

After Inoue and Hori (2011, GRL)

Heat flux from the ocean to the atmosphere behind 
the cold front could produce polar cyclones

Intensive observation of radiosonde
under international collaborations

Assimilation of radiosonde data from polar
regions could improve the reconstruction
of atmospheric circulation in the mid-
latitudes.

Tiksi
NOAA/AARI

Ny-Ålesund
AWI/NIPR

Mirai
JAMSTEC

Schematic of meteorological observation

Leading to a better understanding of 
the uncertainty of the Arctic atmospheric circulation

Courtesy from Dr. Inoue (NIPR/JAMSTEC)
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R/V Mirai Arctic cruise in September‐October 2013

Nyolsen, 
Spitsbergen
(AWI/NIPR)

Tiksi
(NOAA/AARI)

R/V Mirai
(JAMSTEC)

Courtesy from Dr. Inoue (NIPR/JAMSTEC)

WS on intensified met. observation
led by Dr. J. Inoue (NIPR/JAMSTEC)

18 April 2013, 1400~1600



Pacific Arctic Group Meeting
09:00‐18:00 on April 14, 2013

@ Polonia House
Krakow, PolandPAG related observational activities in 2013 

1) Japanese Research vessel cruise
T/S Oshoro‐maru cruise in June‐July 2013
R/V Mirai Arctic cruise in September‐October 2013

2) Participations in ice‐breaker cruises
CCGS S. W. Laurier July cruse; Mooring recoveries and deployments
CCGS Louis S. St.‐ Laurant cruises;

Sea ice observation, hydrography & water sampling, 
and mooring recoveries & deployments

IBRV Araon Arctic cruise; Hydrography and mooring deployments

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean  and so on. . . 


