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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 f s/
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Does speciation matter?




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

Flux = [Hg]Vd




Consider some typical values (rough surfaces) / 7/
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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)



Relative Dry Deposition Rates
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Est’d Annual Dry Deposition Fluxes

Vegetation (total = ~10 ug/m2/y) Water (total = ~1 ug/m2/y)




Total Mercury Wet Deposition, 2005

Sites not pictured: \ -
Hidalgo, Mexico 01 12.3 ag/m® \

Mational Atmospheric Deposition Program/Mercury Deposition Metwork




Hge, like NH;, exhibits a compensation point™

*(Hanson et. al. 1995) |



Hg? CH,4 (mass flow) . H,O (transpiration)

O,, CO, (diffusion)

Pressurized flow
into rhizome
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Mercury Fluxes over an Uprooted Typha Stand
Everglades, March 7-10, 1998 (mean hourly data)
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UNR & DRI studies confirm that atmospheric uptake is
a maJor' sour'ce of Hg in follage but soils also contribute
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(Ericksen et al 2003, Frescholz et al 2003, Millhollen et al 2006)



Temporal Trends in Foliar Hg
Walker Branch Forest (1993, 1994, 1995)
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Biogeochemical Cycling of Hg:
Annual Budget for the Walker Branch Watershed Forest
(fluxes = y,glmz ly; pools = g/m’)

Dry Deposition

Wet Depositio

~30 (est’d from NTF + LF)

A Horiz Soils = 33,000

B Horiz Soils = 10,000
(Kim et al, 1997, Johnson and Lindberg, 1995) Leaching@ > 1




+Published watershed flux studies
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Global vegetation Hg uptake

- Calculation of global annual H?\Flan’r uptake based on publishe:
tissue Hg concentrations and NPP data® 4

Annual Glohal NPP
(Pg Clyr) 60
Annual Biomass 120
Production (=NPP+2; 50% Forests/shrublands 50% Grasslands/others
Pglyr) 60 60
55% of 60: 33 45% of 60: 27

Annual Above-ground
Biomass Production 30% Leaves | 70% Wood | 100% leaves | 0% Wood
|(Pg/yr) 9.9 23.1 27 =
Tissue He Concentration

24 [} 24 —
|(pph)
Annual Atmoespheric Hg
Uptake (Mg Hg/yr) 237.6 138.6 648.0 -
Sum 1024.2

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

*(Obrist, 2007) **(Banic et al 2003)




TGM concentration [ng m™|

TGM concentration [ng m™|
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198H9’ ZOZHQ, ZOOHQ

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



*Good Hg mass balance achieved

-Significant emission of iso. Hg°
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

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




Behavior of Isotope in Canopy

Hg concentration (ng g )

202

Excess

Hg in throughfall
o

202

Excess
o

0

0

6

.1

0

202}19
Spike

Canopy vegetation

B Jack pine
[ Pin cherry

2001

01/07/2001

01/08/2001

01/09/2001

01/10/2001

Throughfall

01/06/2001

01/07/

(St. Louis & Graydon, in prep)

2

001

01/08/

200

01/09/20TF 01/10/2001




Does dry deposition matter?

Annual Hg fluxes in LF (ug/m2) :
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National Atmospheric Depasition Program/Mercury Deposition Network

(Driscoll 2007, Bash 2007, Swain 2004, St Louis 2004, Rea 2002, Lindberg 1998)
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