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Microcystin 

•  Animal deaths 
•  Gastrointestinal disorders 
•  Long term liver damage 
•   Tumor promoter 
•   Linked to liver and  colorectal cancer 
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BMAA 
 Beta-N-methylamino-L-alanine 



Neurodegenerative diseases  

•  Alzheimer's disease  
 
•  Parkinson's disease  
 
•  Amyotrophic Lateral Sclerosis (ALS)  



Tangle Diseases 

Alzheimer’s   1-5% genetic 
 ave. 1% of population 

Parkinson’s   5-15% genetic 
 ave. 0.3% of population 

ALS    5% genetic 
 ave. 0.01-0.02% of population 

Huntington’s   100% genetic 
 ave. 0.05-0.01% of population 

 
  







Sample Species Scientific Name Average total BMAA (µg/g) 

LB31! paper pondshell mussel! Utterbackia imbecillis! 261!

LB28! oyster! Crassostra virginica! 305!

JC4! bowfin! Amia calva! 554!

JC5! bowfin! Amia calva! 2559!

JC7! alligator gar! Atractosteus spatula! 2140!

JC8! alligator gar! Atractosteus spatula! 857!

JC9! alligator gar! Atractosteus spatula! 1207!

JC1! largemouth bass! Micropterus salmoides! 1130!

JC2! largemouth bass! Micropterus salmoides! 2388!

Caloosahatchee	
  River	
  



Sample Species Scientific Name Average total BMAA (µg/g) 

MC1! pink shrimp! Panaeus duorarum! 1499!

MC2! pink shrimp! Panaeus duorarum! 2951!

JL2! grey snapper! Lutjanus griseus! ND!

JL4! grey snapper! Lutjanus griseus! ND!

JL1! grey snapper! Lutjanus griseus! 20!

JL3! grey snapper! Lutjanus griseus! 53!

JL5! grey snapper! Lutjanus griseus! 188!

Florida	
  Bay	
  



Sample Species Scientif ic name
Average total 
BMAA (ug/g)

NH34 pink shrimp Panaeus duorarum 55
NH14 pink shrimp Panaeus duorarum 181
NH28 pink shrimp Panaeus duorarum 942

NH17 blue crab Callinectes sapidus ND
NH24 blue crab Callinectes sapidus 30
NH31 blue crab Callinectes sapidus 357
NH4 blue crab Callinectes sapidus 4979
NH16 blue crab Callinectes sapidus 6976

NH11 band tail puffer Sphoeroides spengleri ND
NH29 band tail puffer Sphoeroides spengleri 455

NH18 least puffer Sphoeroides parvus 194
NH10 least puffer Sphoeroides parvus 6823

HN30 scraw led cow fish Acanthostracion quadricornis 441

NH23 sea bream Archosargus rhomboidalis 857
NH39 sea bream Archosargus rhomboidalis 2349

NH37 sailors choice grunt Haemulon parra 242
NH7 sailors choice grunt Haemulon parra 722

NH32 bluestriped grunt Haemulon sciurus ND
NH1 bluestriped grunt Haemulon sciurus 1723

Biscayne	
  Bay	
  



Sample Species Scientific Name Average total BMAA (µg/g) 

H-0541-TX bottlenose dolphin Tursiops truncatus 474 

H-0630-TX bottlenose dolphin Tursiops truncatus 335 

H-0636-TX bottlenose dolphin Tursiops truncatus 675 

H-0717-TX bottlenose dolphin Tursiops truncatus 295 

H-0720-TX bottlenose dolphin Tursiops truncatus 114 

H-0805 bottlenose dolphin Tursiops truncatus ND 

Indian	
  River	
  Lagoon	
  











“There are known knowns. These are 
things we know that we know.  There 
are known unknowns.  That is to say, 
there are things that we know we 
don’t know.  But there are also 
unknown unknowns.  There are 
things we don’t know we don’t 
know.” 
     ~Donald Rumsfeld 
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March 7, 2007 



May 26-27, 2007 



October 21-26, 2007 







Charlotte Harbor 



Pine Island Sound 



Estero Bay 
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“Ladies and gentleman, we have clean water in 
Florida.  Don’t let any environmentalist tell you 
otherwise.  It is clean; it smells good; it looks 
good.” 

      ~ Barney Bishop 
            President of Associated Industries of 

Florida  
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