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SeaWiFS website:  NFS/NASA 

The Two-Box Model of the Ocean
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Decomposition/breakdown of organic C

Cycling of inorganic carbon (carbonate)
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Lysocline and CCD
(a cartoon)
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Image by Pälike et al. (2012) 
http://www.nature.com/nature/journal/v488/n7413/full/nature113

60.html 

Actual data…
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What happens below the CCD?

http://www.geol.umd.edu/~jmerck/geol100/lectures/31.html

Adriana Dutkiewicz et al. Geology 2015;43:795-798

©2015 by Geological Society of America

Digital map of major lithologies of seafloor sediments in world’s ocean basins. 
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Depth Profiles of N and P

The Redfield Ratio (Redfield, 1958)

A Garrels & Lerman style reaction…

106CO2 + 16NO3
– + HPO4

2– + 122H2O + 18H+

ßà
(CH2O)106(NH3)16(H3PO4) + 138 O2é

But with inorganic C in excess...
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Recycling of nutrients
Redfield, 1958



3/11/18

7

Nitrogen Cycling

• Complex because of 
oxidation states

• Bacterially mediated 
transfers require anoxic 
environment or 
microenvironment

• N-Fixation limited by SO4

• Gaseous species lost to 
atmosphere

• Anthropogenic inputs

• New vs. Recycled Nitrogen

Recycling of nutrients
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Other nutrient-like elements


