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Chaetoceros debilis 
(marine diatom) 
a colonial plankton organism
250 x magnification
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Being a phytoplankton is all about…
making more phytoplankton

Photosynthesis
is complicated, an 
amazing feat of 
nature, and requires 
iron (among other 
things)



3D-animation from the 
GEOTRACES 2017 data 
product for iron in the 
Atlantic Ocean

Why so few data?...
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Why is the Southern Ocean so poor in iron? 
No dust, no iron

Emission and transport of dust and other 
important aerosols to the Southern Ocean 
on Dec. 30, 2006. 
Dust is represented with orange to red
sea salt with blue, 
organic and black carbon with green to yellow, 
and 
sulfates with ash brown to white.

The majority of particles in the atmosphere above 
the Southern Ocean are sea salt, and thus not 
enriched in iron.
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But sea ice can “deliver”: 

Iron-rich particles are incorporated in 
the ice during sea ice formation

Over winter, the ice-bound iron is transformed 
into a more “palatable” form
The ice drifts north due to the prevailing winds
In spring the iron is delivered to the ocean as the 
ice melts

Adapted from Lannuzel et al. 2010
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Southern Ocean krill: Euphausia superba

Phytoplankton bloom in the Ross Sea in December 2004


