
OCN 201 Biology Lecture 8

Patterns of Productivity



Primary Production 
- the production of 
autotrophic biomass

Secondary Production 
- the production of 
heterotrophic biomass

The production of heterotrophs depends upon the 
production of autotrophs

What controls the production (growth) of 
autotrophs?
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• Light Energy: depends on	

- Depth	

- Angle of the sun	


•  Time of Day 	

• Season	

• Latitude	


• Nutrient Supply: depends on	

- Import 	

- Recycling

Limits on Primary 
Production



Sun Angle and Energy

Earth

Atmosphere

Light Energy Decreases with Depth

At lower angles the intensity of the light hitting the 
surface of the ocean is less because	


- energy density is lower and	

- more energy is dissipated by the atmosphere
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Primary productivity by phytoplankton is restricted 
to the surface ocean (that’s where the light is)

The euphotic zone refers to the zone above the 
compensation depth.  Anywhere above that depth, 

photosynthesis exceeds respiration

Key Concepts

At lower sun angles (such as in winter vs summer; 
or at the poles vs the equator) there is less light to 

drive photosynthesis



But...light availability alone does fully explain the 
patterns of productivity in surface waters!

Light is highest at the equator and 
decreases to the north and south

Productivity shows a more complicated 
pattern


