
But the influence of phytoplankton goes far 
beyond our dinner plates. “Phytoplankton are 
tiny in size but big in impact,” says Varela. “They 
exert a global influence on climate by removing 
carbon—one of the main culprits in global 
warming—from the atmosphere.”

Like land plants, phytoplankton grow through 
photosynthesis by taking up dissolved nutrients 
and carbon dioxide, and releasing oxygen. When 

phytoplankton die they sink 
and can become buried 
in seafloor sediments. 

This process—called the 
“biological pump”—traps 

carbon in the deep ocean 
and can keep it isolated from 

the atmosphere for thousands 
to millions of years. 

“Understanding the cycling 
of nutrient elements in the 

ocean is a key piece in the 
climate puzzle,” says Varela, 
who studies phytoplankton 
physiology and ecology. 

She’s especially interested 
in how phytoplankton 

use nitrogen, silicon and 
carbon—all crucial nutrients for 

their growth.
Two of the most important 

forms of nitrogen used by phyto-
plankton are nitrate and ammonium. 

In ecosystems with high nitrate uptake, such as 


