
© 2014 Pearson Education, Inc. 1 



© 2014 Pearson Education, Inc. 2 



© 2014 Pearson Education, Inc. 3 



© 2014 Pearson Education, Inc. 

Sun 

Heat 

Primary producers 

Primary 
consumers 

Detritus 

Secondary and 
tertiary 

consumers 

Microorganisms 
and other 

detritivores 

Key 
Chemical cycling 
Energy flow 

4 



© 2014 Pearson Education, Inc. 5 

Measures of Production	



GPP: Gross Primary Production	


(energy converted to chemical energy of organic compounds in a given amount of time)	



NPP: Net Primary Production	


(includes only GPP not used for respiration in the producers)	



NPP = GPP – Ra	



NEP: Net Ecosystem Production	


(total accumulation of biomass)	



NEP = GPP – RT	
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Trophic level 
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(a) In 1991, before restoration In 2000, near the completion of 
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Decrease in concentration of soluble uranium 
in groundwater 

(b) Wastes containing uranium, Oak Ridge 
National Laboratory 
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