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Mercury emissions/deposition

* Emissions

— elemental Hg

— particulate Hg

— reactive gaseous Hg
* Deposition

— Precipitation

— Cloud water

— Throughfall

— Litterfall

— Dry deposition



Mercury accumulation in biota

@ Ecotoxicology, 14, 223-240, D3
£ 25 Springer Science+Business Media, Inc. Manufactumed in The Metherlands

Mercury Concentrations in Bicknell’s Thrush and Other Insectivorous
Passerines in Montane Forests of Northeastern North America

CHRISTOPHER C. RIMMER,"* KENT P. MCFARLAND,' DAVID C. EVERS,” ERIC K. MILLER,’
YVES AUBRY.* DANIEL BUSEY® AND ROBERT J. TAYLOR®

« Methylation of deposited Hg must occur before it
IS taken up by biota.

« Methylation rates in high elevation solls are
unknown.



Blood Hg in 4 Catharus thrush species along
an elevational gradient in the Catskills
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Figure 3. Mean blood mercury concentrations for four species of Catharus thrusheas captured along an
elevational gradient in the Catskill Mountains, New York. Numbers above the bars represent the elevational

range aver which the species were captured. Standard error bars are £ 1 SE of the mean.
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Avian, salamander, and forest floor mercury concentrations increase
with elevation in a terrestrial ecosystem Jason M. Townsend ,Charles T.
Driscoll, Christopher C. Rimmer, Kent P. McFarland. ETC 2013:in press



Long term soil monitoring:

 AIr pollution and climate change may be
affecting forest soills.

— Calcium depletion
— Mercury accumulation

* There is a high degree of spatial variability
In forest soll properties and detecting
change Iis difficult.

« Having a long-term monitoring study will
greatly aid efforts to detect change.




VMC 200-yr soil monitoring:

1. Five 50 x 50 m plots (100 subplots) in sites
associated with the VMC.

2. Sample 10 subplots at 0, 5, 10, ..., 20, 50,
100, 150 and 200 years. Year 0 = 2002

3. Archive samples for later comparisons.
4. Protect the plots for future monitoring.



Mt. Mansfield Ranch Brook

— northern hardwood
— 590 m (1936’)

Mt. Mansfield Forehead
— high elevation spruce/fir
— 1140 m (3740’)

Mt. Mansfield Underhill
State Forest

— Transitional (SCAN site)
— 695 m (2280")

Lye Brook “Road”

— northern hardwood (SCAN)
— 739 m (2425

Lye Brook “Trail”

— Transitional
— 808 m (2651°)

Sites

11/ 4. /*

| j" Mount Mansfleid




Mansfield Forehead
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Jamie Shanley sampling for mercury at Ranch Brook in 2007



Jamie Shanley sampling for mercury at Ranch Brook in 2007



Oa/A Horizon Mercury 2002 and 2007
(courtesy of VT DEC lab and Neil Kamman)
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Oa/A Horizon Carbon 2002 and 2007
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Elevation vs. Mercury
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Elevation vs. Mercury, 2002 and 2007
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Mercury vs. Carbon
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Results from other studies

e Juliette Juillerat’s M.S. research at 18
managed forest sites in Vermont

* Elevation range 150-650 m (no trend w Hg)

Horizon THg (ng/g) stnd dev
0i (L) 72.2 16.4
Oe (F) 228.0 75.6
Oa (H) 240.0 107.1
A 142.1 67.1

e Qur study THg 162-444 ng/g, elevation 590-1140 m.



Hg vs C Pools in the Forest Floor
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Juillerat, J.1., Ross, D.S., Bank, M.S., 2012. Mercury in litterfall and upper soil horizons
in forested ecosystems in Vermont, USA. Environmental Toxicology and
Chemistry 31, 1720-1729.



Other studies

 Richardson et al. 2013.Environmental Pollution 182

e 17 forested sites across the northeast.
— Forest floor Hg = 274 + 13 ug kgt
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Elevation trend on Whiteface Mtn, New York
Bradley D. Blackwell and Charles T. Driscoll (submitted)
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Elevation trend on Whiteface Mtn, New York
Bradley D. Blackwell and Charles T. Driscoll (submitted)
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Elevation trend in the Catskill Mountains

Townsend et al. 2013 Environmental Toxicology and Chemistry: in press
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Figure 1. Mean mercury concentrations for forest floor horizons (Oa, Oe, 0i) sampled at 60 plots arrayed

along an elevational gradient in the Catskill Mountains, New York., Hardwood tree species predominated at
elevations below 1050 m and softwood species were dominant above 1050 m.



Conclusions

 VMC elevation trend consistent with
— Other studies in New York
— Blood Hg levels in thrush species
* How will changes in Hg deposition be reflected in
soil Hg concentrations?
— What is the source (form) of the accumulated Hg?
— How important are re-emissions?
 How will climate change affect methylation rates?

— Current rates not (at all) well understood



, g generously D rovided by VMC and Green Mountain
‘and Finger Lakes Natlonal Forests. Thanks Carl Waite and
Na Icy Burt!

.r‘ e e :

Soil .merr\ur}\analyms g‘herously prowdeQby the VT DEC.

Thanks[\l‘ell Kamman!
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