Mercury cycling and transformations
across Louisiana estuarine and wetland gradients
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Emission from matural
and anthropogenic
Sources

Oxidation to RGM and
Hg-p via reaction with
oxidants (e.g., O;, OH")

MeHg
bioaccumulation
and
biomagnification

Net mercury methylation at the water-
sediment interface by microbial
and chemical mechanisms




Source-Receptor Relations
Total Mercury Wet Deposition, 2003

Industry Category
© Chlorine Production

O Gold Mining

© Hazardous Waste Incinerators
@ Medical Waste Incinerators
® Utility Coal Combustion

@ Municipal Waste Combustion

SE LLouwisiana is in the “hot zone” for THg deposition



2A. Blood total mercury concentration (ug/L)
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O Tuna, canned and fresh/frozen
@ Shrimp

O Salmon

W Other shellfish

O Other finfish [Hg]<=0.2 pg/g
O Other finfish [Hg]=0.2 pg/g
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Mean reported frequency of consumption in 30-days

Figure 3. Species consumed and frequency of consumption by geographic residence.




Conceptual Model Mercury Cycling at the
Marine-Continental Margin

RGM sorbs to sea
_ salt aerosols

Mercury emission sources
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What Controls MeHg Production?

MeHg Production = k.o X HG(W)pio
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Hg(ll),;, Concentration

» 203Hg(ll) Incubations: method for.assessing (Kmetn)

» Reactive mercury (Hg(ll)s): surrogate for Hg (1),



[Cl] 5w (Mmol /L)

Sediment: All Data (2003-2006)
Habitat Type and Salinity Range

pore water chloride pore water sulfate
lake-river wetlands | lake-river wetlands
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pore water salinity (ppt) pore water salinity (ppt)

pore water; salinity = [CI] +[SO,4] (mg/L = ppt)
[Sulfate]: drives microbial sulfate reduction (SR)
SR: akey microbial process in MeHg formation



SR (nmol /g dry sed / d)

Sediment: All Data (2003-2006)
Habitat Type and Salinity Range

Microbial sulfate reduction _ Sediment: Total reduced sulfur
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SR an TRS are generally higher. in wetland sites
both increase from fresh (< 0.5 ppt) to low brackish (0.5-5 ppt)



THg (ng/ g) dry wt.

Sediment: All Data (2003-2006)
Habitat Type and Salinity Range

Sediment: Total mercury Sediment: Grain size
i lake-river wetlands lake-river wetlands
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THg: lowest in upper freshwater rivers, highest in depositional areas
tracts sediment grain size distribution



Sediment: All Data (2003-2006)
Habitat Type and Salinity Range

@ lake-river, < 0.5 ppt
@ lake-river, 0.5-5 ppt

O wetlands, < 0.5 ppt
© wetlands, 0.5-5 ppt
A wetlands, 5-17 ppt
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Microbial Hg(ll)-methylation activity (K..) highest in wetlands
Increases with microbial sulfate reduction



Hg(ll), (ng/g) dry wt.

Sediment: All Data (2003-2006)
Habitat Type and Salinity Range

@ lake-river, < 0.5 ppt
@ lake-river, 0.5-5 ppt

Sediment: reactive Hg(ll)
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Microbially available ‘reactive’ Hg(ll): highest in wetlands
%HQg(ll); decreases with with increasing TRS concentration



MPP = Kk, .., X Hg(ll)g:
Predicts sediment MeHg concentration

m lake-river, < 0.5 ppt
@ lake-river, 0.5-5 ppt

O wetlands, < 0.5 ppt

sediment MeHg (ng/g) dry wt

@ wetlands, 0.5-5 ppt

A wetlands, 5-17 ppt

1072 10t 1 10 107 103
Sediment: MPP (pg/g/d)

Much better than k., 0r. Hg(ll)s individually (not shown)



Surface Water: THg and MeHg
Sept. 2006 data
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Sediment Pore water: THg and MeHg
Sept. 2006 data
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S.E. Louisiana: August '03
Overlying Water DOC is very Aromatic Stuff!
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SUVA = measure of DOC ‘aromaticity’
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Wetlands: vegetated sites have higher sediment
MeHg concentrations
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Root Biomass correlated with sediment [MeHg]
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Root Biomass (g m2in top 1cm)

Sept. 2006 data only



Leaf THg (ng g-1)

K:Na Ratio: Plant Stress Indicator
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Root K:Na Ratio Root K:Na Molar Ratio

Low ratio ='stressed conditions
Potential (cheap) indicator. of wetland MeHg production ‘hot spots’?



» The Gulf coast reglon is a ‘hot spot’for Hg deposmon and
elevated ' Hg blood levels in humans

~ IMay be linked to diet and/or reglonal enHancement of MeHg ins
thelocal food chain ' |

558 MeHg production isa functiéﬁ of(BO-TH'm'icrobiaI activity (Krreth)
and Hg(11) availability (Hg(11)g)™

* Koty INCreases Wlth microbial’SR (highestin saltmatshes)

* Hg(1Ng highest'i;ﬁ":freshwater wetlands; decreases with TRS

» Habitat type isa key factor controlllng MeHgproduction; with
wetlands as “hot spots’:

» Surface water MeHg tranSport is associated with aromatic DOC

» Emergent wetland plant-stress Index appears associated with
regional'MeHg production potential
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