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Cyanobacteria (formerly called blue-green algae)

 Occur in most waterbodies (fresh, brackish, 
marine)

 Exist as single cells or as colonies

 Can form dense blooms 

Potentially harmful (harmful algal bloom, HAB)

Other HABs

 Prymnesium parvum (fish kills)

 Didymosphenia germinate (Adverse effects on fish 
and invertebrate populations)

Cyanobacteria and other Freshwater HABs



Why California needs a Freshwater 
Harmful Algal Bloom (HAB)  Strategy

 HABs increasing worldwide and in California 

• Increasing water temperatures

• High nutrient concentrations

• Drought – less water, low flows

 HABs create significant water quality issues

http://www.thomasbdunklin.com/gallery/AerialAlgaeDams/Algae_swimmer_close_082607_tbd?full=1
http://www.thomasbdunklin.com/gallery/AerialAlgaeDams/Algae_swimmer_close_082607_tbd?full=1
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Where are they?

Rivers and streams
Wetlands

Lakes

Estuaries Marine waters



Microcystis

 Most common toxic cyanobacteria

 Produces microcystins

 Microcystin human health thresholds

 OEHHA recreation =  0.8 ug/L 

 USEPA drinking water = 0.3 ug/L



Toxin Chemical Class Action Effect Reference Producing Species 

Microcystins  Cyclic 
heptapeptides; 
80 variants; 
microcystin-LR is 
most toxic 

Serine/threonine 
protein 
phosphatase (1 
and 2A) 
inhibitors 

Hepatotoxin; 
damages liver 

MacKintosh 
et al. 1990, 
Yoshizawa et 
al. 1990 

Microcystis 
aeruginosa 
Planktothrix sp. 
Phormidium sp. 
Anabaena sp. 
Anabaenopsis sp. 
Nostoc sp. 
Oscillatoria limosa 
Radiocystis sp. 
Gloeotrichia sp. 

Anatoxin-a Alkaloid 

 

Competitive 
inhibitor of 
acetyl choline 

 

Neurotoxins: 
causes death by 
respiratory 
arrest 

 

Devlin et al. 
1977, 
Carmichael 
et al. 1990, 
Skulberg et 
al. 1992 

Anabaena sp. 
Aphanizomenon sp.  
Planktothrix sp. 
Phormidium sp. 
Oscillatoria sp. 
Raphidiopsis sp. 
Cylindrospermum sp. 

Cylindro-
spermopsin 

Cyclic guanidine 
alkaloid 

 

Protein synthesis 
inhibitor  

 

Hepatotoxin/ 
Cytotoxin; 
affects liver, also 
kidney, spleen, 
thymus and 
heart 

Runnegar et 
al. 1994, 
Terao et al. 
1994, Ohtani 
et al. 1992 

Cylindrospermopsis 
sp. 
Anabaena sp. 
Aphanizomenon sp. 
Raphidiopsis sp. 
Umezakia natans 

 



2015 –Russian River, dog death

Eel River

Lake Temescal

Lake Menifee

Trinity River:

Anatoxin and Microcystin

Freshwater Toxins
Record Breaking Years

2014 – 2015

Lake Chabot

3 dog deaths

Clear Lake: new record high

Stockton Waterfront

Pinto Lake: 

ongoing blooms; 1st

closure

Klamath Basin 

>10 years

Canyon Lake

San Joaquin Marsh: highest 
toxin in CA

Lake Elsinore

Morena Reservoir

• First time several lakes 
closed due to 
cyanotoxins

• Extremely high toxin 
concentrations recorded 

• Several dog deaths 
attributed to toxins

• Multiple toxins detected 
simultaneously

Diamond Valley Lake

Lake Isabella

Lake Diaz and Millpond



Freshwater Impacts to Marine Waters 
Pinto Lake 

Monterey Bay

X- sea otter

*Pinto Lake



Lake Clementine

Sacramento River 

Discovery Bay

Sacramento/San Joaquin Delta

Woodward Reservoir





Website and Portals

www.MyWaterQuality.ca.gov
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Questions?


