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ABSTRACT 

Methane sulphonic acid (MSA) in an ice core from Dolleman Island (70°35'S, 60°56'W) shows 
significantly high concentrations (typically 1-2 µM, but up to 5 µM) compared to values 
recorded in ice cores and in snowfall from elsewhere in Antarctica. MSA data from two other 
higher altitude Antarctic Peninsula ice cores, Dyer Plateau (70°3l'S, 65°0l'W) and Gomez 
Nunatak (74°0l'S, 70°38'W), show that the high concentrations measured at Dolleman 
Island are not representative of the Peninsula region as a whole. However the mean molar 
MSA/nss-So~- ratios at the three sites are similar (Dolleman Is, 0.46; Gomez, 0.37; Dyer, 0.32). 
Exceptionally high concentrations observed at Dolleman Island may be related to its proximity 
to the biologically productive Weddell Sea, an important source of dimethyl sulphide (DMS), 
the precursor of MSA. The MSA data from this site are further unusual in that in deeper sections 
of this core they demonstrate a well defined seasonal maximum in winter rather than in summer 
and are out of phase with non sea-salt sulphate, another product of the decomposition of DMS. 
In contrast, in a near-surface section, MSA variations are in phase with non sea-salt sulphate, 
with a maximum concentration in the summer layer. A change in the season of deposition of 
MSA from winter to summer in the recent past is not considered likely. An alternative explana­
tion is that there has been a relocation of the MSA from summer to winter layers during burial. 

1. Introduction 

The possible influence of oceanic dimethyl sul­
phide (DMS) on the number of cloud condensa­
tion nuclei, and on global climate through a cloud 
albedo feedback mechanism, has been discussed 
by Charlson et al. (1987). Whilst the connection 
between DMS and atmospheric aerosol particle 
populations has been demonstrated (Bates et al., 
1987), Schwartz (1988) has questioned the link 
between DMS, albedo and climate. He argues 
that S0 2 should have the same effect, but in the 
northern hemisphere, where man-made S0 2 

emissions exceed marine DMS emissions, there 
appears to be no correlation between albedo or 
temperature and anthropogenic S02 • In the 
remote southern hemisphere, the influence of 
anthropogenic S0 2 is low, and attempts have been 
made to compare DMS emissions with past 
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climate changes. As instrumental time-series 
records of DMS do not exist, the proxy records 
available in ice cores have been used. DMS is 
oxidised in the atmosphere to either methane 
sulphonic acid (MSA) or to sulphuric acid. 
Legrand et al. ( 1991 ) have measured both MSA 
and sulphuric acid (as sulphate) over the last 
climatic cycle and conclude that the ocean-atmo­
sphere sulphur cycle is sensitive to climate change. 

As MSA is exclusively derived from the oxida­
tion of marine biogenic DMS, it could act as useful 
indicator for past biological activity in the oceans 
surrounding the Antarctic. However, DMS is also 
converted to sulphate in the atmosphere by a com­
peting reaction mechanism. The relative impor­
tance of the alternative reaction pathways varies 
with temperature, and hence will vary spatially. It 
is therefore crucially important both to understand 
the processes involved during transport and the 


















