
Marine Photosynthesis 
Primary Production in the Ocean 



Energy in Marine Ecosystems 

• The most energy in an ecosystem is found at 
the BOTTOM of a food web or chain. 

 Only 10% of energy is transferred between each 
trophic level. 

• Primary Producers are AUTOTROPHS 

• Consumers are HETEROTROPHS 

 
Primary Producer Primary consumer Top consumer 



Photosynthesis 

• Nearly all living things obtain energy either directly or 
indirectly from the energy of sunlight captured during 
photosynthesis. 



Photosynthesis 

• Once organisms make/eat their food, they must break it 
down into energy their bodies can use. That energy is 
called ATP (adenosine triphosphate). 

• ATP is used by all types of cells as their main energy 
source. 



Photosynthesis 

•Photosynthesis is the process in which autotrophs use 
the energy of sunlight to convert water and carbon 
dioxide into glucose (sugar) and oxygen. 

 
6CO2 + 6H2O                   C6H12O6 + 6O2 

 

carbon dioxide + water                   sugars + oxygen 
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Light 



Chlorophyll 

•Since light is a form of energy, plants gather sun energy 
with light-absorbing molecules called pigments. 

•The main green pigment in plants is chlorophyll. 
• The chloroplasts found in plant cells are filled with chlorophyll. 



Marine Photosynthesis 

•MOST of the world’s photosynthesis 
occurs in the ocean, NOT on land! 

•Photosynthesis in the ocean is mostly 
carried out by microscopic algae that 
float with the ocean currents. 

•Phytoplankton are considered the 
grasses of the sea - they "eat the sun's 
energy" and form the base of the 
marine food web.  

•Phytoplankton also produce nearly 
70% of the oxygen in the atmosphere. 



Marine Photosynthesis 

• Phytoplankton (like diatoms and some dinoflagellates) 
contain chloroplasts to do photosynthesis while blue 
green bacteria and algae simply contain chlorophyll. 

• Seaweed, kelp and algae also perform photosynthesis 
in the ocean. 

 



Marine Photosynthesis 

•Chlorophyll pigments absorb all the different colors of 
light for energy (except for green-yellow).  
•Green light is REFLECTED by chlorophyll, which is why plants 

look green! 

 

 



Marine Photosynthesis 

•More sunlight = 
more 
photosynthesis 

•The most 
photosynthesis 
occurs around the 
equator. 

•The most 
photosynthesis 
occurs in the top 
few feet of the 
ocean. 

 

 


