
(Mercury Experiment To Assess Atmospheric  (Mercury Experiment To Assess Atmospheric  
Loading in Canada and the US)Loading in Canada and the US)

Presentation on behalf of the METAALICUS team by Presentation on behalf of the METAALICUS team by 

Reed Harris, Tetra Tech Inc.Reed Harris, Tetra Tech Inc.

May 17, 2005May 17, 2005



Principal Investigators:

Canadian DFO Freshwater Institute
Ken Beaty, Paul Blanchfield, 
Drew Bodaly, Mike Paterson, 

Cheryl Podemski
Smithsonian Env. Research Center

Cynthia Gilmour
R&K Research

John Rudd, Carol Kelly
Tetra Tech Inc. Reed Harris

Trent Univ. Holger Hintelmann
USGS David Krabbenhoft
US DOE Steve Lindberg
U. Alberta Vince St. Louis

U. Maryland
Andrew Heyes, Robert Mason

U. Montreal Marc Amyot
U. Toronto Brian Branfireun

U. Wisconsin
James Hurley, Christopher Babiarz



What is the relationship between atmospheric What is the relationship between atmospheric 
Hg deposition and fish Hg concentrations?Hg deposition and fish Hg concentrations?



What is METAALICUS?What is METAALICUS?

•• A loading experimentA loading experiment: Mercury is being added to a : Mercury is being added to a 
lake and its surrounding watershed.lake and its surrounding watershed.
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How much is wet Hg deposition being increased?
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Characteristics of Lake 658

Parameter Value
Lake area 8.4 ha
Wetland area 1.7 ha
Upland area 42 ha
Drainage pattern Surface flow 

headwater lake
Maximum depth ~13 m
Hydraulic 
retention time

~ 5.5 years

pH ~ 6.5
Dissolved organic 
carbon

~ 9 mg L-1

Lake productivity Low
Predatory fish Northern pike
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Experimental Lakes AreaExperimental Lakes Area
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2 ha wetland 
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Hg applications by 
plane and boat 



METAALICUS is looking at ….

Inflow/Runoff

Outflow

Settling/Resusp
Diffusion

Wet and dry 
Deposition

MeHg

Hg(0)

Hg(II)

Volatilization

Hg(II) MeHgBioaccumulation

Burial
Burial

Settling/Resusp
Diffusion



Wet Deposition Dry Deposition

Throughfall Litter

Upland Runoff
Wetland Runoff

Upland Meth

Wetland 
Meth
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Root 
uptake

METAALICUS in the watershedMETAALICUS in the watershed



METAALICUS results toMETAALICUS results to--datedate

1. L658 surface water HgT responds quickly and 
~ proportionally to increased Hg load to the lake.

2. Terrestrial spike export is low so far, although ambient 
runoff is very important (~70% of Hg(II) load).   

3. Spike terrestrial export could dictate long term response

4. Anoxic hypolimnion appears to be important site of 
methylation, >50% of supply to lake?

5. Some parts of the ecosystem respond faster than others

6. Some systems may respond faster than others.

7. Too soon to quantify the timing and long-term magnitude of 
the fish Hg response as of 2004.



What still needs to be addressed?What still needs to be addressed?

• Better quantification of timing and long-term magnitude of 
the response of different components of ecosystem.

• Enough knowledge to extrapolate to other sites.

• Will the recovery be a mirror-image of the loading phase?



H. Hintelmann

Lake 658 Hg concentrations in surface waters 
2001-2003
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Terrestrial effect could be very important laterTerrestrial effect could be very important later
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202-MeHg dissolved in Lake 658
June 18 - October 8, 2001
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Some compartments are faster to respond than othersSome compartments are faster to respond than others
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Some ecosystems may respond faster than others…Some ecosystems may respond faster than others…

Faster responseFaster response Slower responseSlower response

Water 
column 
methylation

Water 
column 
methylation

Seepage lake with water 
column methylation

Lakes receiving most of their 
Hg from watershed



What is the longWhat is the long--term magnitude and timing of the response?term magnitude and timing of the response?
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