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U.S. Ecosystem Hg Process Studies
(1995-2004)
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Focus on Saltmarsh /7 Wetlands

Known to be important zones of MeHg

oroduction

Hg-cycling pathways poorly understooc

Current emphasis on wetland restoration
(San Francisco Bay, Everglades, Gulf Coast)

Potential for increased MeHg productio

Critical food web regions
high biodiversity
link aquatic and terrestrial food webs

ZUSGS

n




What 1s a Wetland?

USFW Definition “Wetlands are lands transitional between terrestrial

and aquatic systems where the water table is usually at or near the surface or the
land is covered by shallow water.”

Huge diversity in:
vegetation type
hydrology / inundation periods

salinity
organic content
redox conditions
food web structure
mineralogy / grain size
geomorphic features:
mudflats, vegetated zones, sloughs, etc...
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What Controls NET MeHg Production?

Net MeHg Prod. = GrossMeHg Prod. - Gross MeHg Degrad.

MICROBIAL ACTIVITY MERCURY AVAILABILITY

Hg(Il)-Methylating Bacteria & Reactive-Hg(ll) and MeHg
MeHg-Degrading Bacteria

amount of total Hg or MeHg

community composition complexation w/ DOM

electron donors (org-C) binding to particles

electron acceptors oH and redox (Eh)

(e.g. Fe(lll), SO,%)
pH and redox (Eh)

sulfur chemistry

salinity (Cl)
temperature

a USGS

chemical form: (HgS, HgS,?,
HgCl,, HgCl,*, etc...)




Hg Radiotracer Studies in Sediment
203Hg(Il)-Methylation > CH;?%Hg"
14CH;Hg* Degradation - 4CO, + **CH, + Hg(ll, 0)

whole sediment anoxic incubations (4-24 hrs)

manipulations | E 79
AnOX|c (N filled) [% v
(OZ’ 8042" SZ-, acetate, [ Glove Bag ' e 1 /S

DOC, Fe, temp., ...)

POTENTIAL RATES!

MP = K x 203Hg(Il)
MD = K x “CH,Hg*
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Conceptual Model:

Vegetated Salt Marsh

OXIC ()2
SUBOXIC  Hg(ll) —»MeHg ..,

ANOXIC

a USGS




Steven's Creek Marsh South___SFB




San Francisco Bay Watershed
Mercury Cycling
Study Regions

SerraNevada
mining impacted areas

the Delta
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SFB-Delta
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Total Hg vs MeHg
SFB Watershed

& Freshwater Reservoir
B Freshwater River

A Delta Region

@ Estuary - Open Water
@ Estuary - wetlands
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Florida 'v‘

Everglades

y Nutrient
\M Removal Area
| i —9
e/ |

y
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L evee

ACME Project (1995-98):
Krabbenhoft, Gilmour, Orem, Aiken,
Marvin-DiPasquale, Kendall, et al.

North = South Gradientsin:
 Nutrients (PO,3)
* Macrophytes
o Sulfur
e Hg-methylation

Atlantic Ocean




Florida Everglades
Temperature Response Curves
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Sulfate Addition to Everglades Sediment k

Increased ..which Increased ..and Decreased
Microbial SR... Sulfide Production Hg Methylation
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Hg-Methylation Potential Rates
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CVAFS
Detection
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K x Hg(ll),

Based on REACTIVE Hg(ll)
MP
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MeHg Production based on REACTIVE Hg(ll)
vs MeHg concentration (dry wt.)
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Regional MeHg Production: The Big 3 Wetlands
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Take Home Message

MeHg production / degradation rates vary widely among
and within wetland ecosystems

Plant root zones can have a substantial effect on MeHg
production (both + and -).

Reactive-Hg(ll) varies with substrate (£ 5% of total HQ)

Wetland Restoration: Success will depend on
understanding the Hg cycle in various sub-habitats that

comprise a wetland
a USGS
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