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C:O2 = 0.78 

or C:O = 1.56 



Elemental ratio of sinking 
organic matter sets regeneration 
ratio of inorganic species  

Uptake ratio of CO2, 
NO3, PO4

-3, etc  
major control on  
elemental ratio of  
organic matter. 
 
Where nutrients limit 
organic matter 
production, stoichiometry 
determines strength of 
biological pump. 

Ultimate determinate of C:N:P etc in 
the ocean; biology, geochemistry, or 
both?  Phytoplankton happen to use 
N:P at near oceanic ratio! 



Change elemental 
stoichiometry - 
change ∆CO2, etc.!   
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AOU = [O2]sat - [O2]obs 





Seasonal variations in the 
Ross Sea Antarctica as 
another way to calculate 
elemental stoichiometery 
 
Sweeney et al., 1998 



Example of departures 
from Redfield 
stoichiometry as 
function of 
phytoplankton species 



Elemental ratio of C or N with P 
more variable than between C 
and N  



Slope ~ 30 

The Modern Mediterranean – A non-Redfield mini-ocean? 
(Krom et al., 1991 L&O) 





















σt = 25 to 26.5 

C:AOU ~ 0.89 C:N ~ 6.5 N:P ~ 14.5 
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