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ABSTRACT 

A flux chamber technique applied to volatile mercury species has been developed and evaluated. 
This technique can be used to measure the direction and magnitude of mercury transfer between 
the atmosphere and lake or soil surfaces. Measurements have been performed over four 
oligotrophic forest lakes in southwestern Sweden during 1988 and 1989. Net emission fluxes of 
mercury were measured from the lakes. The measured daytime fluxes during the warmer season 
(water temperatures 13-23°C) were within the range 3-20ngh- 1 m- 2 (average 7.9ng 
h- 1 m - 2

). The average night-time fluxes measured during the same season were 2 to 3 times 
smaller. Two sets of measurements, performed during the winter when water temperatures 
were ::::;2°C, gave flux values close to zero. Flux measurements were also performed over soil 
in a coniferous forest. Compared to the situation for the forest lakes, the fluxes of mercury 
over forest soil are much lower in magnitude, with values ranging from approximately 
-2 to + 2 ng h - 1 m - 2 during different seasons. Emission was observed with an average of 
0.3 ng h- 1 m- 2 when soil temperature was about l0°C, while dry deposition was measured 
with an average of 0.9 ng h- 1 m - 2, when soil temperature was < 3°C. 

1. Introduction 

Being quite volatile, at least in its elemental and 
dimethylated forms, mercury (Hg) is widely dis­
persed in the atmosphere through emissions from 
anthropogenic sources and emissions or re-emis­
sions from natural environmental surfaces such as 
water, soil and vegetation (Kothny, 1973; Seiler 
et al., 1980; Brosset, 1981; Siegel and Siegel, 1988; 
Schroeder et al., 1989). In the last decade, with 
continuing increases in fossil fuel combustion, 
waste incineration and industrial emissions, con­
cern has again increased about the presence of Hg 
in the environment, due to its toxicity, its ecologi­
cal transformation into potentially more hazard­
ous compounds such as mono-methyl mercury, 
and its bioaccumulation in the food chain even in 
remote areas without any obvious sources nearby. 
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Estimates of the magnitude and direction of 
the transfer of pollutants between soil, water 
and air may be obtained by: (a) equilibrium 
calculations-using the Henry's law constant, 
which can obtained theoretically or preferably 
experimentally (Iverfeldt, 1984 ); (b) laboratory 
experiments-to supply data for (a), to verify the 
conclusions drawn from equilibrium calculations, 
and to simulate relevant environmental and 
chemical parameters under controlled conditions 
as close to those of the natural system as possible; 
( c) direct measurements in the field-the most 
straightforward approach. 

Estimates of Hg flux from natural waters to the 
atmosphere, according to approach (a) or (b) have 
been published previously (Lerman, 1979; Kim 
and Fitzgerald, 1986). The flux chamber method, 
an example of approach ( c ), has been applied 
directly on-site for flux measurements of NO, 
N02 , N 2 0 from soil (Slemr et al., 1984; Slemr 
and Seiler, 1984; Johansson and Granat, 1984; 
Johansson, 1984, 1987) and of volatile organic 


























