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ABSTRACT 

Since 1960, at the French station of Dumont d'Urville (Terre Adelie coast), during more or 
less long periods, we have monitored Rn-222 and its decay product Pb-210, fission products 
due to atmospheric nuclear tests, and the cosmonuclides Be-7 and P-32. Almost all these 
species show seasonal variations, whose general features are maximum concentrations during 
the local summer (December-January), and minima in the middle of winter (June-July). A 
long-term change in the Pb-210 concentrations was also observed at Dumont d'Urville, for all 
seasons, with a more-or-less continuous decrease since 1969 to 1986, from 2.5 to 1.5 dpm per 
1000 m3 . Such variations seem to be quite usual, because an ice core sampled at the South Pole 
also displays important fluctuations of the Pb-210 concentration in the fresh snow between 
1888 and 1974, from 1 to 3 dpm/kg, particularly from 1920 to 1954. The latitudinal profiles of 
both Rn-222 and Pb-210 showing minima between 40° and 60° South at sea level, the long­
range transport of these nuclides from mid-latitudes toward Antarctica should occur through 
the higher rather through the lower layers of the troposphere. Therefore, the Pb-210 long-term 
changes observed can be ascribed to global changes of the general circulation in the Southern 
hemisphere. The concentrations of Pb-210 at Dumont d'Urville, and the ozone vertical 
column in October at Halley Bay, show common features, more particularly a significant 
decrease in the 1980s, meaning that changes in the atmospheric circulation occurred in the 
Antarctic area from the middle of the 1970s, which can partly account for the ozone decrease 
beside variations of trace species concentrations. 

1. Introduction 

The Antarctic continent is probably the only 
large area on Earth that acts exclusively as a sink 
for energy, water vapor, and gaseous and 
particulate trace materials: all these are trans­
ported to the Antarctic continent from sources, in 
regions of lower latitudes. During their long 
range transport toward and over Antarctica, the 
chemically active trace species are subjected to 
their usual removal processes. Moreover, some 
peculiar processes occur in the very cold 
Antarctic atmosphere, involving heterogeneous 
reactions not observed in other terrestrial areas, 
which have been considered as possible expla­
nations for the so-called ozone hole. 

Natural and man-made radioactive tracers are 
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very useful for studying these transport processes, 
because they have well-known sources and, for 
Rn-222, are evenly spread and almost continuous. 
Moreover, they do not participate in atmospheric 
chemical reactions. Rare gases are removed from 
the atmosphere by their own radioactive decay, 
and aerosols also by sea venging. 

Rn-222 is outgassed from the surface of 
continents, except Antarctica which is almost 
totally ice covered. The outgassing rate depends 
on soil characteristics such as U /Ra content, 
porosity, moisture content and on local meteoro­
logical conditions (Tanner, 1980). However, it 
does not change significantly with time, and a 
rather constant mean annual value of the Rn-222 
atmospheric concentration is observed at conti­
nental monitoring stations (Lambert et al., 1982). 

Pb-210 aerosols are produced by the radio­
active decay of atmospheric Rn-222. Pb-210 
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