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Does it matter?
yes, probably,
unless…

•The models are wrong

•The measurements are biased
or,

•The critical surface is water



Start with some basic concepts
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Does speciation matter?



Relaxed eddy
accumulation

A handful of Vd’s have been 
derived from direct field measurements,
and we now have plenty of [Hg] data

Modified
Bowen ratio

Flux = [Hg].Vd



0.530.2~max
0.310.05typical
0.010.20?~min

HgpHgIIHg(0)Vd
(cm/s)

10-305-101600(pg/m3)
HgpHgIIHg(0)Conc.

Modeled:  (Bullock 2007, Zhang et al 2003, 2001, Lindberg et al 1992)
Measured:  (Brooks 2007, Lyman & Gustin 2007, Lynam & Keeler 2006, Skov et al 2006, 
Poissant et al 2004, Lindberg et al 2002)

Consider some typical values (rough surfaces)



Relative Dry Deposition Rates

Hg0 RGM Hgp

vegetated landscape water surfaces

Est’d Annual Dry Deposition Fluxes
Vegetation (total = ~10 ug/m2/y)

Hg0

Hgp

RGM

HgpRGM

Water (total = ~1 ug/m2/y)





Hgo, like NH3, exhibits a compensation point*
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*(Hanson et. al. 1995)

(Halbach,  2006)



(Lindberg et al 2005)



March 1998-
ENR Test Cells flooded

Vd = 0.14 cm/s

(Lindberg et al 2002)



UNR & DRI studies confirm that atmospheric uptake is 
a major source of Hg in foliage, but soils also contribute 

(Ericksen et al 2003, Frescholz et al 2003, Millhollen et al 2006)



(Lindberg, 1996)
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Published watershed flux studies

Urani, FI Svartberget, SE Gårdsjön, SE Sunday Lake,
NY, USA

Walker Branch,
TN, USA

ELA, CA Lake Huron,
USA
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*(Obrist, 2007) **(Banic et al 2003)

Atmospheric Hg Pool (0-5km)   ~3,000 Mg**
Above-ground Vegetation Pool  ~1,000 Mg*

Global vegetation Hg uptake
– Calculation of global annual Hg plant uptake based on published 

tissue Hg concentrations and NPP data*



*Obrist (Biogeochemistry 85: 119-123)
Data from Ebinghaus et al. (Atmos Environ 
2002) and Baker et al. (Atmos Environ 
2003)

Plant Hg uptake

Hypothesis in Obrist 2007*:
“Plant Hg Pump might be strong 
enough to affect atmospheric Hg 
levels and lead to atmospheric Hg 
oscillations in the Northern 
Hemisphere
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198Hg, 202Hg, 200Hg

•Wet deposition was increased 
from ~5 to ~30 ug/m2/y with 
HgII stable isotopes for 6y



METAALICUS 3-Year LOADING SUMMARY*

•Good Hg mass balance achieved

•Significant emission of iso. Hgo

to the atmosphere (20-40%)

•Rapid increase in MeHg in 
water, sediments, & biota

•3-y delay & very small 
increase in runoff Hg

•Behavior of isotope in canopy
has implications for LF & TF
studies

Wet deposition
+500%

Runoff <1%

(Harris et. al. Proc. National Academy of Science, 
in press)

Fish MeHg +30-40%

Lake +120%

Emission ~20-40%
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Does dry deposition matter? 

Annual Hg fluxes in LF (µg/m2) 
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(Driscoll 2007, Bash 2007, Swain 2004, St Louis 2004, Rea 2002, Lindberg 1998)


