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Specific Concern: Cyanobacteria 

Credit: CLF (2011) 

Credit: LCBP 
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Toxic? 

Boston Globe (July 2015) 



Credit: US EPA 

The Problem 



Two Big Ideas 

•The Limiting Nutrient Concept 

•Competitive Advantage 



The Periodic Chart of Elements 
C – Carbon 
N – Nitrogen 
P – Phosphorus 



Two Ecological Assertions 

Organisms are not a random 
assortment of elements. 

Organisms need a specific “balance”  
of elements to remain healthy. 

(The Concept:  Ecological “Stoichiometry”) 



Elemental Balance in Organisms 

Just as a good cake recipe requires 
essential components in a fixed ratio… 

…organisms require the elements C, N, 
and P in a remarkably fixed ratio as well. 

Critical idea:  If you run out of one ingredient 
(element) you cannot make the cake (organism)! 

The Limiting Nutrient Concept 



So what? 



Supply & Demand in Ecosystems 
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Supply & Demand in Ecosystems 
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Nitrogen Fixation 

Nitrogen fixation gives cyanobacteria a 
competitive advantage over ordinary algae. 



Take-Home Messages 

•Organisms (and ecosystems) require a specific 
balance of elements to remain healthy. 

•A scarcity of one element can “limit” the 
production of the entire system even when all 
other elements are in abundance. 

•Organisms that can overcome the scarcity of 
the limiting element have a competitive 
advantage.  



Thank you! 
Breck Bowden 
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