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Barrow Canyon hydrography

USCGC Healy breaking ice in the Beaufort Sea
Photo by Rachel Fletcher  
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HLY1001: ICESCAPE (Impacts of climate on ecosystems and chemistry
of the Arctic Pacific environment)
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HLY1001: ICESCAPE

Nutrients
DIC and Alkalinity 
Chlorophyll a
POC, POP, TPP, DOP, BSi, HPLC-pigments 
Algal physiology bio-assay experiments 
IOP and AOP (via small boat deployments) 
Microplankton assemblage composition 
aCDOM, TSM 
Bacterial Production 
CDOM absorption
Biogeochemical cycling of dissolved organic matter 

Biological, Chemical, Optical  studies 



HLY1001: ICESCAPE

Ice Stations 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 

Met station 

HLY1003 CTD/nutrient stations Sep 2010  



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1003: Arctic Observing Network (Assessing the Western 
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Barrow Canyon 2010   



Barrow Canyon bathymetry 

Multi-beam data up to September 2010 



Barrow Canyon bathymetry 

Multi-beam data up to September 2010 

Three branches 
at the head
of the Canyon 



Barrow Canyon bathymetry 

Multi-beam data up to September 2010 

NASA ICESCAPE stations  



NASA hydrographic 
sections 

Properties overlaid on density (contours, kgm-3) 

Absolute Geostrophic velocity (cm/s)  

Potential temperature (oC) 

Jet advecting dense water 
at bottom of  center branch 



Pathways



Pathways

Pacific Water 



Barrow Canyon bathymetry 

Multi-beam data up to September 2010 

NASA ICESCAPE stations  



Barrow Canyon bathymetry 

Multi-beam data up to September 2010 

profiling mooring 



39 moorings deployed in vicinity of Barrow Canyon in summer 2010!  

Institutions

Hokkaido University (SIZONet)
JAMSTEC
Univ. Alaska, Fairbanks  (MMS)
WHOI (NSF-AON)
Univ. Washington (NSF-AON)
WHOI (Bowfest)
Univ. Washington (NOAA)
NOAA (CHAOZ)
SCRIPPS



Moorings deployed in vicinity of Barrow Canyon in summer 2010 

Physical/Chemical
Moorings 



Moorings deployed in vicinity of Barrow Canyon in summer 2010 

Marine Mammal
Moorings 



Example of synergy with moorings   

Five mooring arrays during 2002-4 



Broad response observations Storm Event in Nov 2002 

Pt. Barrow Winds 



Broad response observations 

Pickart et al. (2010) 



Broad response observations 

Pickart et al. (2010) 



Thoughts for 2011  



HLY1101 ICESCAPE (Impacts of climate on ecosystems and chemistry
of the Arctic Pacific environment)



HLY1101 ICESCAPE (Impacts of climate on ecosystems and chemistry
of the Arctic Pacific environment)



HLY1103 Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 



HLY1103 Arctic Observing Network (Assessing the Western 
Arctic boundary current and its role in the Arctic ecosystem and climate change) 

Met station 

HLY1003 CTD/nutrient stations Sep 2010  



RUSALCA 2012



RUSALCA 2012

Possible Mooring 
Locations 



RUSALCA 2012

Possible Mooring 
Locations 

Need recovery platform
in summer 2013 



DBO Barrow Canyon Line    
Pilot Study 2010 



Status of Beaufort Gyre: 
How PAG can help 



Status of Beaufort Gyre: 
How PAG can help 



DBO Barrow Canyon Line    Pilot Study 2010 

DBO Line 



DBO Sections: 5 hydrographic/velocity occupations in 2010 



Along-canyon winds    Summer 2010  

Downwelling-favorable 

Upwelling-favorable 
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DBO Sections   Composite winds during each occupation  



Mean  Sections 

Mean Sections 

Temperature (color) 

Salinity (color) 
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Mean Sections 

Temperature (color) 

Salinity (color) 

ACC 

PWW  



Mean  Sections 
Standard Deviation



Mean  Sections 



Vertical Sections 

Individual Sections 



Vertical Sections 

Individual Sections 

Salinity overlain by potential density  



Vertical Sections 

Individual Sections 



Pathways



Advantages of repeat sections:   
Working in density space 

HLY10 Temperature in depth space 

HLY10 Temperature in density space 



Advantages of repeat sections:   
Working in density space 

HLY10 Temperature in depth space 

HLY10 Temperature in density space 



Temperature anomaly in density space 



What have we learned from the DBO Pilot Study? 

Positives

The concept can work! (5 cruises by 3 nations in 2010).

Immediate data sharing is advantageous. 

The more occupations the better to help sort out seasonal
versus interannual variability.  

The information can help with the interpretation of individual 
studies by providing temporal context. 



What have we learned from the DBO Pilot Study? 

Challenges

Requires coordination and commitment (e.g. might have had
8 occupations in 2010) .

Data quality and processing. 

Dedicated funding for incremental shiptime, data processing, analysis. 
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