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Why study carbon cycling in the Southern Ocean? 
• The Southern Ocean comprises only about 30% of the world’s 

ocean area, it accounts for half the ocean’s uptake of 
anthropogenic carbon from the atmosphere. 



Why? 
• Vertical exchange in the Southern Ocean supplies 

nutrients that fertilize up to three-quarters of the 
biological production in the global ocean north of 
30°S 

 



Why? 
• The Southern Ocean south of ~60°S is highly 

sensitive to acidification due to low carbonate ion 
concentrations at cold temperatures.   
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200 profiling floats over 6 
years with pH, NO3

-, O2, 
biooptics with calibration 
tied to GO-SHIP 
observations 

Southern Ocean State 
Estimate model to get 
4D fluxes 

Improved coupled 
climate model (GFDL) 
predictions of Southern 
Ocean role in carbon 
and climate 



Deep-Sea DuraFET 
pH sensor (Ion 
Sensitive FET 
transistor) 
 
ISUS (or SUNA) 
optical nitrate 
sensor 
 
Aanderaa or SBE 
63 oxygen optode 
& WETLabs FLBB 
or MCOM 

Navis        APEX 



12 Pre-SOCCOM 
floats,  March-
May 2014, P16S 

12 SOCCOM 
floats,  Dec. 2014, 
Polarstern 
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SOCCOM Yr 2 
37 floats available.   
Many cruise 
opportunities have 
been identified.  
Locations TBD. 
 
A transformative 
understanding of 
Southern Ocean 
carbon cycling and 
climate. 
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