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Ecosystem Time Series
Physics - Chlorophyll

● BioPhysical Moorings

● Hydrography

● Satellite

● Meteorology

● Sea Ice



Hydrography:
Gulf of Alaska, Bering Sea and Arctic
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Moorings:
Gulf of Alaska, Bering Sea and Arctic
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BioPhysical Moorings: 
Bering Sea

First Deployed

M8  - 2004

M5  - 2004

M4  - 1998

M2  - 1995
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Measurements:  
Temperature, salinity, currents, chlorophyll fluorescence, 
nitrate, PAR, O2, ice keel depth, CO2, meteorological variables, 
sound (passive acoustics), active acoustics 



● First Deployed

● M8  - 2004

● M5  - 2004

● M4  - 1998

● M2  - 1995
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BioPhysical Moorings: 
Bering Sea

Measurements:  
Temperature, salinity, currents, chlorophyll fluorescence, 
nitrate, PAR, O2, ice keel depth, CO2, meteorological variables, 
sound (passive acoustics), active acoustics 



Ecosystem Time Series

BioPhysical Hydrography: 
Bering Sea

Spring                          Autumn70-m Isobath



BioPhysical Moorings
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Percent Ice Cover (March – April)



Nutrients and Chlorophyll
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Carbon Biogeochemistry
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Surface CO2 flux measurements help constrain the biological 
pump and ocean acidification signals.

M2 Carbon: 2011-2016   



Observations: US Arctic
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Distributed Biological Observatory
Linking Physics and Biology

DBO sites: 1-8



BioPhysical Moorings: 
US Arctic
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• CHAOZ – CHUKCHI ACOUSTICS, OCEANOGRAPHY, 
AND ZOOPLANKTON (FIELD YEARS 2010, 2011)

• Investigates distribution and abundance of 
whales in relation to changes in 
oceanography, prey density, and 
anthropogenic activities

• ARCWEST – ARCTIC WHALE ECOLOGY STUDY
(FIELD YEARS 2013, 2014)

• Investigates the transport of krill and 
nutrients from the northern Bering Sea to 
Barrow Canyon

• CHAOZ-EXTENSION ((FIELD YEARS 2013, 2014)
• Extension of CHAOZ to Hanna Shoal

Shipboard measurements          Biophysical moorings           Satellite-tracked drifters
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Annual Transport (x 106 m3 s-1)
2010-2011 - 0.50 
2011-2012 - 0.35
2012-2013   0.36
2013-2014   0.48
2014-2015   0.30
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0.40 x 106 m3 s-1

5 cm s-1

Observations: US Arctic



Satellite and other products
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Sea-surface height

Chlorophyll

True color Sea ice

Model products (NCEP, NARR)



An integrated story
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High resolution model, assimilated dataset, sea ice and observations.  



Data Management and Web access
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National                                                                             Local  



Communication to managers, partners, stakeholders and the public
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Inclusion of ecosystem data into living marine resource management 
advise

North Pacific climate summary, sea-ice index, eddy 
index, coccolithophore index (future).
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Peer-review of ecosystem related science programs, products and 
presentations
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Questions?
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