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 Lake Apopka 

 

(Hypereutrophic) 
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And some things I’ve observed… 

 



Ichetucknee Springs, Florida 

• Groundwater fed 
stream in northern 
Florida, discharge of 
822 million l/day 

 



 



Nitrate in Ichetucknee River
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Ichetucknee Devil’s Eye 
Time Series 

1987 1989 1993 

Photos by Johnny Dame 



Devil’s Eye 

 

2000 

Photo by J. Follman  

(Follman and Buchanan 2007) 



High Springs Herald, December 2004 



Courtesy of Joe 

Hand, Florida 

Department of 

Environmental 

Protection 



Water Lettuce (Pistia stratiotes) 

• Legally classified in 
Florida as a Class 1 
Invasive Exotic species 
 

• Statutory mandate to 
manage at “lowest 
feasible level” 
– Typically through 

herbicides, 
primarily diquat 



Devils Eye  

May 2001 

Joe Hand, Florida DEP 



Systems model 

 



High Springs Herald, September 2006 



Highly productive native species 
(>100 dry/Mg/yr in non-limited 
conditions), but not exotic! 



Challenge… 

An extreme example of managers aggressively 
treating one symptom of eutrophication (to the 
point of reclassifying a species as invasive 
exotic), only to  find another (worse) 
manifestation rapidly emerge from the vacuum 



Kings Bay/Crystal River 

• Approximately 30 
springs with assumed 
discharge over 500 
mgd (Rosenau et al. 1977) 

• Tidally influenced 

• Important winter 
refuge for Florida 
manatee population 



 





Aerial photos courtesy of David Tomasko, SWFWMD 

and Mark Edwards, Citrus County Aquatic Services 



 

Kings Bay 

1998 



Current Ecosystem State 

 Much of Kings Bay is 
currently dominated by 
Lyngbya wollei, a 
filamentous blue green 
algae with toxic 
properties. 

    

 

  

 

 

Lyngbya wollei mat in Kings Bay: February 2005 



Water hyacinth 

Proliferation and 

Herbicidal Control 

Copper Applications 

for Hydrilla 

(From Southwest Florida Water Management 

District 2004) 





Bates, R.P. and 
J.F. Hentges. 
1976. Economic 
Botany 



Premise: Overgrowth of aquatic “weeds,” 
whether exotic or otherwise, are a 
manifestation/symptom of eutrophication 

 

Argument: In a time of cultural eutrophication, 
we should be looking to utilize ecosystem 
functions of all extant aquatic plants – including 
those that are clearly exotic    

 

 



 



Wilkie and Evans (2010) 
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In Crystal River… 

 

Water hyacinth provides several 
functions 
 
Luxury nutrient uptake 
Shading of algae 
Improved water clarity 
Manatee fodder Ease of harvest 
 
Conclusion/Recommendation:  
Relax control, or even 
experimentally promote, of 
water hyacinth in this system 

 
 

 
 
 



Thailand example 

• Managed 
phytoremediation 
(Mahujchariyawong and Ikeda 2001) 

 
• Hyacinth furniture for 

export market  
 

• Periodic hyacinth fiber 
shortages – even with 
>140 dry Mg/ha/yr 
production  

 



Response from Florida managers (circa 2005-2007) 

– “Counter-intuitive” 
– “Contrary to science-based knowledge” 
– “Environmentally unacceptable” 
– “Shocking” 
– “A sign of desperation” 
– “Something that no one with any 

understanding of water hyacinth attributes 
would ever support” 

 
Research into chemical controls of L. wollei (circa 
2007-2009) 
 
 

 



Water hyacinth 

Proliferation and 

Herbicidal Control 

Copper Applications 

for Hydrilla 

(From Southwest Florida Water Management 

District 2004) 

? 



Circa 2012 - 2013 
http://www.youtube.com/watch?v=sqr_vPhIru8 
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Biggest problem so far… 

 





 

Crystal River 



Back to where I am from…  

 

 Lake Apopka 

 

(Hypereutrophic) 
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Orlando Sentinel  
November 30, 1990 

By Kevin Spear 

Lake Apopka Cleanup Gets Star Treatment 

The official start of Lake Apopka's cleanup began 
Thursday with water managers handing out 
commemorative T-shirts, hats and gizzard shad 
hors d'oeuvres to VIPs. 

 



International opportunity? 

http://www.youtube.com/watch?v=_QEHNxNH9xM 

 



One More Challenge 

 

Evans and Wilkie 2010 



Final thoughts… 

Catchment management is of course ultimate 
cause/solution, but in situ rehabilitation and recovery 
strategies is synergistic – not antagonistic – to such efforts  
 
From an economic perspective, recovery of fugitive 
nutrients in aquatic biomass should be rewarded with 
tertiary treatment values 
 
Fertilizer and energy returns have high sustainability yield, 
but not yet competitive economically with fossil-fuel driven 
processes 
 
But we have an ethical obligation to develop and perfect 
these processes now while fossil energy resources are 
available  
 


