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Freshwater harmful 
algal blooms: 

What are they?

Are they getting worse?

What can we do?



What are Harmful Algal Blooms (HAB’s)?

• Cyanobacteria

• Photosynthetic 

• Ancient and diverse

• Can create(cyano)toxins

Photo Credit: KCEL



Cyanobacteria
• Aquatic

• Contain 
photosynthetic 
pigments

• Need N and P

• Buoyancy 
regulation

• Proliferate rapidly in 
warm water

• Benthic and 
planktonic species



Eutrophication of Freshwater Systems and 
Increasing Temperatures

• Cultural eutrophication 
• Climate change
• Bloom timing



HAB Occurrence and Distribution
• Worldwide
• Toxins can be mobile
• Can persist in marine 

environments



What Does a HAB Look Like?

Photo Credit Jason PerezPhoto Credit: BiJay Adams



What Does a HAB Look Like?
Flecks

Clumps



Thin films

Patches

What Does a HAB Look Like?



Thick scum

What Does a HAB Look Like?



Cyanotoxins

• Only produced sometimes 
by certain species

• Only lab tests can confirm 
toxicity

• Toxicity can vary
• Potent

Algal Toxins LD50 (µg/kg) Other toxins LD50 (µg/kg)
Saxitoxin 9 Ricin 0.02
Anatoxin 20 Cobra toxin 20
Microcystin 50 Strychnine 2000
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Cyanotoxins – Microcystin

Microcystis

• Hepatotoxin
• Chronic and acute effects



Cyanotoxins- Anatoxin-a

• Neurotoxin 
• Acute and 

potent

Anabaena (Dolichospermum)

Photo credit: Karl Bruun, KCEL



Cyanotoxins

• Saxitoxin-
• Nerve toxin- PSP

• Cylindrospermopsin
• Liver and kidney toxin

• Lipopolysaccarides
• Dermal

• BMAA
• Nerve toxin

Aphanizomenon

Photo Credit: Karl Bruun, KCEL



Exposure Pathways



Impacts of HABs



Are HABS Increasing?



Washington State Provisional 
Recreational Guidelines

• Microcystin 6 µg/L
• Anatoxin-a 1 µg/L
• Cylindrospermopsin 4.5 µg/L
• Saxitoxin    75 µg/L



Freshwater Algae Monitoring Program

WWW.NWTOXICALGAE.ORG



Presence of Microcystin in Washington State
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Presence of Cyanotoxins in King County
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Peak Cyanotoxin Values



King County Response to HAB

• Notification

• Sample collection

• Toxin analysis



King County Response to HAB



What Can We Do?

Reduce nutrient 
inputs

• BMP’s

• Policies

• Infrastructure



• Avoid cyanobacteria 
scums

• Report potential 
blooms 

• Educate others about 
HAB’s

What Can We Do?



Thank you.
Chris Knutson, Water Quality Planner
chris.knutson@kingcounty.gov 206-477-4739
Water and Land Resources Division
King County Department of Natural Resources and Parks


