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Southern Ocean:
leak in the biological pump

Presenter
Presentation Notes
The goal of this slide is to explain the role that low and high latitude regions of the ocean play in the processes described above.…The combined responses of these two pumps caused by Southern Ocean changes sets the sensitivity of CO2 to these changes
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Sarmiento and Gruber, 2006



Southern Ocean meridional circulation

Talley et al. after Speer et al. 2000
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World Ocean Circ. Exp. P16S data
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N and O isotopes

N :   14N  99.6337% 15N  0.3663%

O :   16O  99.7630% 17O  0.0375% 18O  0.1995%

δ15N (vs. atm. N2) = (((15N/14N)/(15N/14N)air) - 1)*1000‰

δ18O (vs. VSMOW) = (((18O/16O)/(18O/16O)VSMOW) - 1)*1000‰
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Kinetic isotope fractionation
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Presenter
Presentation Notes
The central isotopic process involved in our case is kinetic isotope fractionation, in which 14N…



Nitrate N and O isotopic effects of
N cycle processes  



Southern Ocean 
nitrate isotopes –

Atlantic sector, 
winter 

Smart et al., in review
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South Pacific nitrate N and O isotopes

Rafter et al., 2013

CLIVAR P16S, 151°W, January-February 2005
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