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Hg (II) (or RGM)
Particulate (PHg)

Basic Mercury Cycle

Whether the Hg is emitted as Hg(0), Hg(II) or particulate Hg is critical.  

Hg(II) and particulate Hg will deposit locally, whereas Hg(0) will enter 

the global Hg cycle due to its long lifetime.  

Hg(II) compounds = Reactive Gaseous Mercury = RGM

Particulate Mercury = PHg

Natural and 

industrial sources

Global Hg(0) reservoir (Ű = 6-12 months)

Slow oxidation and 
precipitation removal

Hg0

Local deposition Global deposition

? ? ?



Overview
üResults at Mt. Bachelor
ÁAsian plumes containing CO, Hg0, etc
ÁHigh RGM at Mt. Bachelor due to Hg0 to RGM 

conversion.

üObservations of Hg0 (and RGM) by aircraft.
üFuture work: The North American Airborne 

Mercury Experiment.
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Mt. Bachelor, Oregon, 2.7 km above sea level

üOnly free tropospheric observatory on the west coast of the U.S.

üObservations of Hg, CO, O3 and aerosols since 2004.  NOx and PAN on 

campaign basis.

Photo by Randy Hopfer



Mt. Bachelor back trajectories, April 25, 2004

üMany Asian plumes observed with Hg0, but none with PHg or RGM.

üObservations at Okinawa, Japan and Mt. Bachelor Oregon give 

consistent Hg0/CO ratio and can be used to determine Asian 

emissions.  

üHg0/CO ratio is very different from other west coast sources.

üHigh RGM in descending airmasses due to Hg0 to RGM conversion.
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 N obs ȹHg/ȹCO x  n g / m

-3
/ppbv 

Asian LRT 
 

10 
0.0046 ± 0.0013 

California 
urban plumes 

2 0.0011 ± 0.0014 

Biomass 
Burning 

10 0.0014 ± 0.0006 

Use of chemical ratios to identify LRT source

Based on Mt. Bachelor observations in 2004+2005

Hg0/CO ratio is an excellent tracer of Asian airmasses at Mt.  Bachelor.  

The ratio is a factor of 3-4 times greater than the other source types.

(Jaffe et al., 2005; Weiss-Penzias et al., 2006, 2007)



Observations at MBO in 2005
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1) High RGM periods occur at night in clean, dry subsiding free tropospheric air.  

2) Total Hg is approximately conserved during these periods, suggesting that these 

are due to:    Hg(0) + ox = RGM.  

3) Models get some of this behavior, but do not reproduce the high concentrations, 

suggesting significant uncertainties in the oxidation processes.

Swartzendruber et al., 2006

GEM



As Hg(0) disappears, RGM appears nearly 1:1

Swartzendruber et al., 2006
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So in absence of direct sources, what 

controls RGM in global atmosphere?

Hg0 + ox                  Hg(II)

???

This is a critical question as a large fraction of global 

Hg deposition occurs via this pathway, but the 

chemistry and kinetics are very uncertain.



üGEOS-CHEM global chemical transport model developed 
at Harvard;

üThis model has been extensively applied and evaluated 
for long-range transport of CO, O3, aerosols and Hg0 in 
the Pacific (e.g. Bey et al 2001; Jaegle et al., 2003; Selin 
et al., 2007);

üTagged tracers can give indication of source region for 
several pollutants.

In general: 
1) GEOS-CHEM model does well on the direct transport of Asian Hg 0

to the US;
2) The models does not do as well in reproducing our RGM 

observations at MBO.

ñAll models are wrong, some are usefulò

How do these results compare with the global models?



GEOS-CHEM model at MBO during 2004

Total Hg

ñTaggedò Hg

At Mt. Bachelor, Asian sources are the largest contributor to Hg0

Strode, Jaeglé et al., 2008.




