Why is Lake
Superior so
susceptible to
methylmercury
accumulation?

Ryan F. Lepaka?, Jacob M Ogorek®, Joel Hoffman2, John F
DeWildP, Michael T. Tateb, and David P. Krabbenhoft?

aUSEPA GLTED
bUSGS Hg Research Lab
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e Lack of UTHg buildup in benthos of Upper GLs
* Sediments are NOT Hg source (Erie maybe)
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1) Are bioaccumulation dynamics enhanced at the critical step?
a. Hg concentrations

2) Does the lower food web play a substantial role?
a. stable isotope ratios - CN
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Dissolved

MeHg in water

e 20-30% of MeHg is on particles

* Unlike the ocean, DOC does not
modulate FMHg concentrations
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* FMHg buildup in benthos of Upper GLs

* But 30-70% of FMHg is photochemically destroyed in epilimnion
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MeHg in plankton —food web interactions
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Planktonic concentrations are 10 — 100 times lower than fish.

e Sampling design captured biomagnification.
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Food web tracers (C and N isotopes) support this.
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Why Eake-Superier-is so susceptible to methylmercury accumulation?
the Great Lakes are

X" could be:

1. Chloride or Bromine — Oceans
2. Large complex DOC molecules — Inland lakes and rivers /. [ .
3. Small, simple DOC molecules — Great Lakes globally




Great Lakes are susceptible to methylmercury
bioaccumulation

* Proportions of atmospherically Source Contribution of Mercury
delivered Hg increase with increased G, T GIEALAES SECITEN
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Great Lakes are susceptible to methylmercury

bioaccumulation

* Proportions of atmospherically
delivered Hg increase with
increased Lake to Watershed ratios
and/or minimal littoral zone.

* These lakes represent the world’s
most sensitive ecosystems to
atmospherically delivered Hg?.

Total Hg | MeHg
(kg yr?)

Tributaries
280 | 3.5

Remineralization/Methylation
250 | 6.0

| ;I N/A | 6.0
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Atmospheric
Deposition
740 | 4.7

Evasion

720 10 Photo-demethylation

Storage
Aqueous
Particulate

5800 | 65
200 | 18

Groundwater
3.0] 0.1

Sedimentation
520 | 7.6



Great Lakes are susceptible to methylmercury
bioaccumulation

A Surface air Hg concentrations

* Proportions of atmospherically
delivered Hg increase with
increased Lake to Watershed ratios
and/or minimal littoral zone.

* These lakes represent the world’s
most sensitive ecosystems to
atmospherically delivered Hg.

* Thus, they are sentinels to globally
declining Hg emissions present in
the N. hemisphere>.
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