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What Makes Harmful Algal Blooms Harmful?  

•  Production of toxins 
•  Certainly important but not a necessary condition for ‘harm’)  

•  Gill Irritation and clogging, feather wetting 
•  Anoxia/hypoxia 
•  Reduced light penetration 
•  Food web disruption 

Fish Kill in 2005 



Some	  well	  known	  marine	  algal	  toxins	  



Global	  increase	  in	  
detecIon	  of	  the	  class	  of	  
toxins	  responsible	  for	  
paralyIc	  shellfish	  
poisoning	  (PSP).	  

Increased	  
occurrence?	  

or	  
Increased	  
awareness?	  

2012 
http://www.whoi.edu/redtide 



SoCal ‘Local’ HAB issues	

(from bad-to-worst)	


Fairly innocous red tides 
 Lingulodinium polyedrum 
 Prorocentrum spp. (& several other dinoflagellates) 

Noxious ‘foams’and ‘scums’ 
 Phaeocystis globosa, Tetraselmis 

Toxic truly species 
 Dinophysis spp. (DSP) 
 Alexandrium spp. (PSP) 
 Pseudo-nitzschia spp. (ASP) 

 
And some new players on the scene: 

 Cochlodinium catenatum (fish kills) 
 Raphidophytes (Chattonella, Heterosigma) (fish kills)  

 



Massive ‘red tide’ off CA caused by the dinoflagellate Noctiluca	

(colorful…but fairly innocuous)	




Noc$luca	  scin$llans	  
Australia	  2012	  	  



A ‘red tide’ without 
toxic consequences…	

…so far.	

(potential producer of 
yessotoxin)	


Lingulodinium	

polyedrum	




Lingulodinium	  polyedrum	  
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Tetraselmis : The ‘green 
scums’ of recent summers. 

Scientist IDs mysterious ocean scum 
The Orange County Register, July, 2010 
 



Noxious species; disruption of normal 
food web structure and function.	

Dimethyl sulfide	


Photo	  from	  Van	  Edmond	  Phaeocystis spp.	


Near	  Santa	  Barbara	  



January,	  2008	  
New	  South	  Wales	  

May,	  2008	  
HunIngton	  Beach,	  CA	  
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Domoic	  Acid	  
Amnesic	  Shellfish	  Poisoning	  (ASP)	  
>	  1500	  mammal	  strandings	  in	  2003	  

Symptoms	  in	  humans:	  	  
Nausea,	  vomiIng,	  abdominal	  cramps,	  
headache,	  dizziness,	  confusion,	  disorientaIon,	  
short	  term	  memory	  loss	  
motor	  weakness,	  seizures,	  cardiac	  arrhythmia,	  
coma,	  rarely	  death.	  

Around	  here,	  marine	  mammals	  and	  seabirds	  
take	  the	  worst	  of	  it.	  



Seasonality of Domoic acid along the 
California Coast. 

Compiled from Langlois (2007) 
Shellfish tissue data (from 2002-2007) 

(in Caron et al. 2010) 
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Alexandrium spp. 
Cochlodinium (Gymnodinium) catenatum 
Pyrodinium bahamense var. compressa 

Saxitoxin (Paralytic Shellfish Poisoning) 
And few dozen similar compounds, varying in 
toxicity.  A selective sodium channel blocker, it 
blocks passage of nerve impulses. 

Present in SCB, but little knowledge of occurrence  



California estuaries as locations of 
multiple ecosystems stressors 















Prymnesium parvum (the ‘golden alga’) 

Prymnesium parvum 

Eunsoo Kim 



Prymnesium parvum	


Toxins	

   Animals (gill damage)	

   Zooplankton 	

   Cell membranes	

   Co-occurring algae	


Eunsoo Kim	


Prymnesium can grow easily as an axenic phototroph,	

but is also an excellent predator, and generally nasty bug!	


EDAB:	  Ecosystem	  DisrupIve	  Algal	  Bloom	  



Didymosphenia germinata (rock snot) 



Why	  a	  Community	  HABWatch	  program?	  

•  Improve	  temporal	  and	  spaIal	  monitoring	  for	  
harmful	  algal	  blooms	  (HABs)	  
–  Increase	  monitoring	  locaIons	  
–  Increase	  frequency	  of	  sampling	  
	  

•  Improve	  disseminaIon	  of	  HAB	  informaIon	  to	  the	  
general	  public	  
– Accurate,	  current	  informaIon	  
	  

•  Providing	  educaIonal	  acIviIes	  and	  exhibit	  
materials	  



Community	  HABWatch	  

Methods	  based	  on	  the	  
SCCOOS	  HAB	  Monitoring	  Program	  

h9p://www.sccoos.org/data/habs/index.php	  



Training	  Design	  
•  HAB	  Training	  (USC)	  

–  IntroducIon	  to	  phytoplankton	  
–  InformaIon	  on	  HAB	  species	  known	  to	  
occur	  in	  southern	  California	  

•  IdenIficaIon,	  occurrence,	  impacts	  
•  Individual	  site	  trainings	  

–  Tailor	  sampling	  strategy	  to	  parIcipant’s	  
needs	  

– Microscopy	  assistance	  



Community	  HABWatch	  Materials	  

•  Sample	  collecIon	  gear	  
–  Bucket,	  rope,	  20µm	  phytoplankton	  net,	  
cod	  ends,	  thermometer	  

•  Sample	  processing	  material	  
–  Petri	  dishes,	  transfer	  pipe_es,	  bo_les	  for	  
temporary	  sample	  storage,	  microscope	  
slides,	  coverslips	  

–  Log	  sheets,	  sample	  collecIon	  and	  
processing	  protocols	  

–  Phytoplankton	  idenIficaIon	  references	  









h9p://www.usc.edu/org/cosee-‐west/habwatch.html	  







Los	  Angeles	  MariAme	  
InsAtute	  

ParIcipants	  
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