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Length:  241 miles 
Breadth:  57 miles  
Average Depth:  19 m 
Maximum Depth: 64 m 
Volume: 116 cubic miles  
Shoreline Length: 871 miles 
Water Surface Area: 9,910 square miles 
Watershed: 30,140 square miles 
Flushing Time: 2.6 years  
Population: 10.5 million U.S.  
       1.9 million Canada  

Lake Erie: 
Southern most, warmest, and 
most productive Great Lake 

“Walleye Capital of the World” 



Phytoplankton 

Diatoms 

Wikimedia  

Commons 

Microcystis scum on Lyngbya mats, Lake Erie Center, 
August 2011.   credit: T. Crail 

 a.k.a: algae, pond scum, microscopic plants 

 

 Transform sunlight into food 

 

 Base of aquatic food webs 

 

 Harmful and toxic algal blooms 



Microcystis sp. 

 

 Colony forming phytoplankton 

 Can produce the toxin microcystin 

 

 Microcystin toxin is harmful to both humans and pets 

 Both chronic and acute toxicity, liver and skin 

 Drinking water recommendation, < 1 mg/L 

             World Health Organization 

 Recreational contact recommendation, < 20 mg/L 

                Ohio EPA 

 



Background 

 Recent large HABs 

 HAB management information needs: 

 improved monitoring 

 short-term prediction 

 strategies for bloom prevention   

 Blooms result from combination of river 

influence and within basin processing 



Scavia et al. 2014 

Western Basin Algal Booms 
Similar trend through the mid-1990s 

  Then a resurgence 



Stumpf et al. 2012 



Most significant sources: 
   

Detroit and Maumee Rivers > River Raisin > others 

Scavia et al. 2014 





Relative importance of individual P sources 

      Fertilizer is the largest P input to both U.S.  and Canada agricultural watersheds  

      Animal manure is the largest P input to the agricultural watersheds of Ontario 

      Human loading is the largest P input for urbanized watersheds 

Han et al. 2012 
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 Microcystis cells 

Causes of Microcystis HAB initiation 

 Critical water temperature 

>18 °C 

 Sufficient light 

Stratification can be a cue 

 Sufficient nutrients 

Mixing can be a cue 

• Others? 

Nutrient ratios, competition,  grazing pressure, 

micro nutrients  

 

 



Sample collection 

Photos by J. Allen 





Take home points 
 Microcystin toxin is harmful to both humans and pets 

 Both chronic and acute toxicity, liver and skin 

 Drinking water recommendation, < 1 mg/L 

             World Health Organization 

 Recreational contact recommendation, < 20 mg/L 

                Ohio EPA 

 Blooms result from combination of river influence 

and within basin processing 

 Nutrient loading is a primary driver of bloom size, all 

sources matter 

 Causes of HAB initiation poorly understood, 

inhibiting bloom prediction  - topic of current work 

 


