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ABSTRACT 

Strong seasonal vanatton in rainwater methanesulfonate (MSA) concentration and wet 
deposition at Cape Grim is found to parallel the strong seasonal variation in aerosol MSA 
concentration previously reported for clean, maritime air at this site. The 4 years of rainwater 
MSA data available from mid-1983 to mid-1987 yield an estimated annual-average wet 
deposition rate to the ocean surface at 41°S of 0.096 ± 0.047 mmol m- 2 yr- 1• This annual wet 
deposition of sulfur in the form of MSA represents only a small fraction (7%) of the 
1.3 mmol m- 2 yr- 1 recently estimated for annual emissions of sulfur (in the form of dimethyl 
sulfide) from temperate oceans. 

I. Introduction 

The fate of dimethyl sulfide (DMS) in the 
marine atmosphere is of considerable contempor­
ary interest, given the facts that DMS is 
apparently the major biogenic sulfur compound 
emitted from the ocean surface (Andreae and 
Raemdonck, 1983; Bates et al., 1987) and thus 
the major source of "sulfate" cloud condensation 
nuclei, which are hypothesized to act as 
mediators of global climate (Charlson et al., 
1987). 

DMS is oxidized in the atmosphere to 
sulfur dioxide, methanesulfonic acid (MSA) and 
excess (or non-sea-salt) sulfate (Grosjean, 1984; 
Atkinson et al., 1984; Hatakayama et al., 1985; 
Hynes et al., 1986). However, the relationship 
between these oxidation products under different 
oceanic and atmospheric conditions is yet to be 
fully clarified (Berresheim, 1987; Berresheim et 
al., 1988). 

One of the areas still to be understood is the 
rOle played by MSA in the atmospheric part of 
the marine sulfur cycle, although it is thought 
that chemically the acid would act rather like 
sulfuric acid as a participant in homogeneous and 
heterogeneous nucleation processes (Kreidenweis 
and Seinfeld, 1988). Early measurements of 
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aerosol MSA (Saltzman et al., 1983, 1986; 
Ayers et al., 1986) suggested that the MSA/ 
excess sulfate ratio typically averaged about 
0.07, which suggests a minor role for MSA in 
comparison with sulfate. However, more recent 
measurements at southern mid-to-high latitudes 
(Berresheim, 1987; Berresheim et al., 1988) and 
in Antarctic ice (Ivey et al., 1986) yielded ratios 
in the range 0.2 to 1, making the contribution of 
MSA to the sulfur budget considerably more 
important. 

The purpose of this paper is to present data on 
MSA concentration in marine rainwater collected 
at Cape Grim ( 41° S). Unfortunately, high levels 
of sea-salt and contamination of rain by locally 
eroded dust renders accurate estimation of excess 
sulfate impossible (Ayers and Ivey, 1988), so the 
MSA/excess sulfate ratio in rain cannot be estab­
lished. However, the data are still of interest on 
two counts: there is little other data on MSA in 
rain available, previously published studies on 
MSA having been confined mostly to the aerosol 
work cited above. Thus this work enables a first 
quantification of MSA wet deposition rate at 
southern mid-latitudes. In addition, the relation­
ship of MSA in rain compared with aerosol MSA 
at the same site (Ayers et al., 1986) is of interest 
in view of the suggestion by Saltzman et al. 












