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Why do we care Hg?

• Mercury is neurotoxin
• Affects the brain and nervous system

• Risk varies by population
• Unborn infants and children at most risk
• Woman pregnant/planning to be pregnant

• Health effects
• Nerve damage (vision, coordination)
• Learning, memory, development problems in 

children
• Fish Health

• Reduced growth and reproduction



The Mercury Cycle 
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(Wang et al., 2019)



Why does mercury differ between lakes?

• Lakes are different
• Watershed characteristics 

• Wetlands
• How big is the watershed relative to the lake?
• Within lake

• Clarity, temperature, etc.

• Fish are different
• Growth
• Food web connections

MN DNR
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Zebra Mussel 
(Dreissena polymorpha)

• North America 1988 
• 300+ Minnesota lakes 
• Hinder basic lake 

enjoyment
• Cause ecological harm

• Alter food webs, 
and chemical 
processes 
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Uninvaded Zebra Mussels



Clear water is better, right?!

Snopes
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Initial study 

• Compare zebra mussel 
lakes to lakes not (yet) 
invaded 

• Careful lake selections

• Hg, energy resources 
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Do these patterns hold for most lakes?

• Initial study focused on heavily invaded lakes
• “worst-case” scenarios 
• ZM densities vary

• Do we see the same patterns everywhere?



Mercury trends before and after ZM 

• Comparing lakes has challenges
• Naturally different, hard to “perfectly” match

• Before-After-Control-Impact (BACI)
• Compare changes in the same lake after disturbance
• How does this change compare to “reference” systems?

Pre Post Pre Post

Invasion Nearest
Invasion



Statewide monitoring data 

Updated for 2026!
https://www.health.state.mn.us/communities/environment/fish/guidance/updatehgpfas.html
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What might we expect? - BACI

Hg

0.22 
ppm



Link et al. in review



Link et al. in review



How many 8 oz 
meals can a 
pregnant woman  
eat per month 
before surpassing 
harmful threshold?

Link et al. in review

Does the change matter?



Quick recap

• Mercury is in our lakes
• Stored in the sediment 

• Lake conditions control risk
• Some conditions flip on the methylation switch

• Zebra mussels change the risk
• Methylation conditions, food webs, growth

• We see this pattern
• Comparing across lakes
• Within lakes over time
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Exploring the Mechanisms 

So far we have the “what”
Now we are exploring the “why”



Study design
12 study systems: ZM, SSW, Both, Uninvaded 

Collect:
• Sediment
• Porewater
• Surface water
• Primary producers
• Invertebrates
• Fish

How does mercury cycle in the same system at sites with and without AIS? 





Mitigating Risk

Develop tools so that we 
can better assess 
mercury risk across the 
landscape



How can a predictive model be useful?
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How well can we estimate mercury in unsampled 
lakes?
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• Predict based on lake data
• Is that prediction above or 

below 0.22 ppm?

Can we predict if fish are above the advisory threshold?
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