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• Small Freshwater European 
Bivalve Mollusk 

• Three Life Stages: 
 
 
 
 
 
 
 
• Longevity Ranges from 4 to 

8 Years 
• Filter Feeding → 

Cannibalistic Behavior 

Picture from: 
http://webhost.bridgew.edu/dpadgett/Course_page.htm 

Picture from: 
http://www.vpr.net/news_detail/86558/ 
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The Issues 

• Biofouling (unwanted 
accumulation of a certain 
population in an 
ecosystem) 
→ increased competition 

for native species 
 

• Attach to Solid Substrate 
→ physical damage to 

artificial structures 
→ clog intake valves of 

industrial facilities 
Picture from: 
http://www.invasivespeciesscotland.org.uk/invasive_non_native_species/zebra_m
ussel.asp 



The Issues 

• Filter Feeding 
→ removes large abundances of phytoplankton 
→ toxin accumulation in predatory species 
 

• In the United 
States 
→ introduced in 

1988 into Lake 
St. Clair 

→ spread to all 
of the Great 
Lakes by 1990 

1988 

Picture(s) from: 
http://fl.biology.usgs.gov/Nonindigenous_Species/ZM_Progression/zm_progression.html 
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The Population Behaviors 
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The Multidimensional Parameter 
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The β Parameter Analysis 
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The Stochastic Model 
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The Stochastic Model 

• Time and Event Generation Algorithm 
1) Start at t0 = 0 
2) Generate a random number (θ1) such that         

0 ≤ θ1 ≤ 1 
3) Calculate Δt based on an exponential 

distribution 
4) tn+1 = tn + Δt 
5) Assign probabilities to each possible event 

 
 
 
 

6) Scale the probabilities down to add up to 1 
 



The Stochastic Model 

• Time and Event Generation Algorithm 
7) Lay out on a theoretical number line 
8) Generate a random number (θ2) such that         

0 ≤ θ2 ≤ 1 
9) Iterate steps until a maximum value of t is 

obtained 
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The Stochastic Graphs 
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The Intrinsic Growth Rate 
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