
 

Abstract: 
The oceans have taken up about one-third of the carbon dioxide emitted from the burning of 
fossil fuels to date. Photosynthesis by phytoplankton, production and aggregation of 
particulate organic matter (or marine snow), and the sinking or “export” of these particles is 
what contributes to the sequestration of carbon at depth. In this talk, I will present an 
idealized mathematical model for the sinking flux of shrinking particles of organic carbon as a 
function of depth. Our model demonstrates that the efficiency of particle export, which is a 
measure of how deep the particles are exported, depends on the particle size spectrum, 
density, and the rate of dissolution of the particles. The model reproduces the characteristics 
of the particle flux depth-profile and its variations as observed in the oceans. In a dynamic 
flow field, the small, slowly sinking particles can be advected by the flow during their descent. 
By modeling the oceanic flow field in the Pacific, we demonstrate that the export of slowly 
sinking particles is affected by the flow field, which can significantly affect the export flux of 
carbon to depth.  
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