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 Lecture 8 Patterns of Productivity: Control by Light & Nutrients 
  

I. Production 
A. Primary Production =  
B. Secondary Production =  

 
II. What are the major physical/chemical limits on primary 

productivity? 
A.  

 
B.  

 
III. Variability of light supply 

A. Photosynthesis depends on supply of light energy 
B. What controls the light supply? 

 
 
 
 

IV. Dividing the ocean by light availability 
Three zones 
A.  

 
B.  

 
C.  

 
V. Depth distribution of productivity 

A. Maximum photosynthesis rate __________ with depth 
 

B. Respiration rate of the cell is relatively ___________ with depth 
 

C. At some depth, photosynthesis rate = respiration rate  
 

1. This depth is called the __________________________ 
 

2. No net growth at this depth 
 

3. Net loss below this depth 
 

4. This is therefore also the base of the_________________________ 
 
 

VI. Global patterns of productivity 
 

Does the pattern of light intensity explain the patterns of primary production?  
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VII. Nutrient Limitation of productivity 
A. If light is plentiful, growth proceeds until a nutrient runs out. 

The nutrient that runs out first is called the  _________ _________. 
 

B. Primary Producers use carbon dioxide and nutrients in surface waters and 
turn it into BIOMASS (food for consumers) 
 

C. Consumers eat the biomass and produce carbon dioxide and nutrients to be 
used again by the primary producers 

 
Primary production that depends only on locally recycled nutrients  

is called ___________________ production 

D. Not all material is recycled in the surface! 
Some biomass sinks to deeper waters – 
Nutrients and carbon dioxide released by 
consumers are trapped and build up in the 
deep ocean 
 

E. As a result: Nutrients tend to be ______at the 
surface, and ______ in the deep ocean 

 
F. Wherever deep ocean water returns to the surface 

– this brings nutrients to the euphotic zone. Where 
and how does deep, cold, nutrient-rich water get to the surface? 
1. 
 
2.  

 
G. Seasonal changes in LIGHT and Deep MIXING, together with spatial patterns 

of ocean circulation that create UPWELLING explain the patterns of ocean 
productivity in space and time  

  
High Light, High Nutrients = high productivity  
Low Light High Nutrients =  low productivity 
High Light Low Nutrients =  low productivity 
 
 

H. Seasonal productivity characteristics for different ocean areas 
                 Can you explain these seasonal patterns in productivity? 

1. Tropical Gyres = Persistently low productivity 
2. Equatorial upwelling = Persistently high productivity 
3. Temperate = High productivity in spring (and small fall bloom). 
4. Polar = Single big bloom in summer. 

 


