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GLTED focuses on freshwater ecotoxicity and freshwater coastal ecology. 

The Division employs traditional and predictive toxicology with advanced 

scientific tools to inform ecological risk assessments of chemicals by EPA’s 

Program Offices and Regions.

Great Lakes Toxicology & Ecology Divsion



Harmful Algal Blooms (HABs)

• These “threats” include:

– Toxins (e.g., neurotoxins and hepatotoxins)

– Hypoxia

– Biofouling and taste/odor issues

• In freshwater systems, cyanobacteria such as 
Dolichospermum spp. are the most common HAB 
constituents.

HABs: dense assemblages of phytoplankton (drifting 
photoautotrophic microbes or seaweeds) that pose threats 
to human health/well-being and to the environment.



HABs Management

Monitoring 
& Prediction

Mitigation Prevention

• GAC and TiO2 filters
• Algaecide
• Cavitation & ultrasound
• Gene silencing agents
• Manual harvesting

• Rapid detection
• Early warning
• Risk assessment

• Overwintering disruption
• Global climate change mitigation
• Curbing of nutrient inputs

Especially nitrogen (N)
and phosphorus (P)!



Fuss about N & P
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Disclaimer

➢ Any mention of trade names or commercial products in 
the following analogy does not constitute endorsement 
or recommendation for use.

➢ The opinions expressed via this analogy are those of the 
presenter and do not necessarily reflect the views of the 
Agency; therefore, no official endorsement should be 
inferred.

➢ Be advised that, if you are not already a vegan, this 
analogy may inspire you to become one.



https://www.ediblegeography.com/mapping-
mcdonalds/

http://www.datapointed.net/visualizations/ma
ps/distance-to-nearest-mcdonalds/

Fuss about [Beef] & [Cheese]

Dolichospermum



Competition (“Paradox of the Plankton”)
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Other Species Interactions

• McNuggets
• Egg McMuffin
• Crispy Chicken Sandwich
• Mayonnaise
• Public Relations



Potential Adverse Outcomes

https://www.newfoodmagazine.com/article/99722/mycotoxins-the-
biggest-challenge-present-in-the-food-and-beverage-sector/



Potential Opportunities

https://agsci.oregonstate.edu/slug-portal/integrated-pest-
management-ipm-strategy

https://www.nap.edu/read/5147/chapter/15#229



How things are on-site might not be as important 
as how the critters get there.

Dispersal Component



Metapopulation Dynamics

Landscape Linkages

Propagule Pressure

Dormancy & Emergence 
Patterns (Phenology)



Aerosolization
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Tools & Approaches

https://onexone.earth/
(Modeling cyanobacteria.)



• How do HABs influence the presence and effects of co-occurring 
stressors/concerns such as mercury and PFAS contamination, 
endocrine disruption, and antimicrobial resistance?

• Where do farm ponds, wetlands, and vernal pools fit into the 
landscape of HAB dynamics?

• What are the Environmental Justice implications of where, when, and 
how HABs occur?

– Do all people have equal access to safe drinking water and medical 
treatment for cyanotoxin exposure during HAB events?

• What are the best ways to measure/monitor cyanobacterial 
abundance?

– Can one be converted into another?

On the Back Burner



Thank you for your attention!


