


Nitrogen Revolution 
mid-1990s-present 

N •  Nitrification 

•  Denitrification/anammox 

•  N2 fixation 

•  Anthropogenic N inputs 



The Redfield Ratio 

C:N:P  =  106: 16: 1  

106CO2 + 122H2O + 16HNO3 + H3PO4
  

  (CH2O)106(NH3)16(H3PO4) 

detritus vs. phyto vs. bacteria? 
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The most abundant greenhouse gases 
 (in order of relative abundance) 

•  water vapor     
•  CO2 
•  methane   
•  N2O 
•  ozone   
•  CFCs 
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Uptake and 

regeneration 

in the 

surface ocean




Moore et al. 2004 GBC 

Factor limiting 
growth rates 
during summer 

Production can be defined as new or 
regenerated based on the source of the 
nitrogen that fueled it. 







New production over appropriate spatial 
and temporal scales equals export flux. 





SEAWIFs chl a image 

The Redfield Ratio 

C:N:P  =  106: 16: 1  

106CO2 + 122H2O + 16HNO3 + H3PO4
  

  (CH2O)106(NH3)16(H3PO4) 





Is the amount of N 

in the ocean in 
steady state?











