


Cumula&ve	  global	  increase	  in	  the	  distribu&on	  of	  the	  
causa&ve	  organism	  and	  PSP	  toxins	  in	  shellfish	  

• 	  Global	  Climate	  Change:	  	  
	  	  	  	  	  	  acidifica&on	  and	  temperature	  increases	  

• 	  Hidden	  flora:	  	  
	  	  	  	  	  	  	  use	  of	  innova&ve	  and	  more	  sensi&ve	  methods	  

• 	  Natural	  dispersal	  

• 	  Ballast	  waters	  

• 	  Sediment	  resuspension	  

• 	  Mariculture	  industry	  

• 	  Accelerated	  eutrophica&on	  of	  coastal	  	  
	  	  	  	  	  	  waters	  due	  to	  	  human	  ac&vi&es	  



Brittany  
Australia  



Effect Group Organism 

Fauna mortality Dinoflagellates Alexandrium 
Gymnodinium 

Hypoxia, anoxia, H2S Dinoflagellates Prorocentrum 

Impact on feeding 
behaviour 

Pelagophyceans Aureococcus 

Sindrom Group Organism 

Paralytic shellfish poisoning (PSP)  Dinoflagellates Alexandrium 
Pyrodinium  
Gymnodinium 

Diarrhetic shellfish poisoning (DSP) Dinoflagellates Dinophysis  
Prorocentrum 

Neurotoxic shellfish poisoning (NSP) Cyanobacteria 
Dinoflagellates 

Karenia 

Amnesic shellfish poisoning  (ASP)  Diatoms Pseudo-nitzschia  

Ciguatera fish poisoning (CFP) Dinoflagellates Gambierdiscus 

Azaspiracid shellfish poisoning (AZP) Dinoflagellates Protoperidinium 

Respiratory problems and skin irritations Dinoflagellates Karenia, Ostreopsis 

Epatotoxicity Cyanobacteria Microcystis, Nodularia 

Effect Group Organism 

Haemolytic, hepatotoxic, 
osmoregulatory effects 
and other unspecified 
toxicity 

Dinoflagellates 
Raphidophyceans  
Prymnesiophyceans 
Dinoflagellates 
Cyanobacteria 

Amphidinium, 
Cochlodinium, 
Pfiesteira, Karenia  
Heterosigna, 
Chattonella, 
Chrysochromulina, 
Prymnesium, 
Microcystis 

Hypoxia, anoxia, H2S Dinoflagellates Prorocentrum 

Impact on feeding 
behaviour 

Pelagophyceans Aureococcus 

Mechanical damages Diatoms Chaetoceros 

Gill clogging, necrosis Prymnesiophyceans Phaeocystis 

Effect Group Organism 

Foams, mucilages, 
discolorations, 
unpleasent smell 

Dinoflagellates 
Prymnesiophyceans 
Diatoms 
Cyanobacteria 

Noctiluca, Alexandrium 
Phaeocystis  
Cylindrotheca  
Nodularia, Aphanizomenon, 
Microcystis, Lyngbya  



	  Structure,	  	  
func+ons	  and	  processes	  

of	  the	  cons+tuent	  
marine	  ecosystems	  	  

Physiographic,	  
geographic	  and	  clima+c	  

factors,	  
	  physical	  and	  chemical	  

proper+es	  

Human	  ac+vi+es	  :	  
Aquaculture	  
Fisheries	  
Tourism	  

Commercial	  shipping	  











• 	  sewage	  and	  urban	  run-‐off	  
• 	  nutrients	  

•	  shoreline	  construc&on	  and	  altera&on	  
•	  wetland	  and	  salt-‐marsh	  altera&on	  
•	  marine	  waters	  and	  coastal	  watershed	  altera&on	  
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