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ABSTRACT 

Atmospheric C02 and 222Rn have been monitored at Amsterdam Island since 1980. Data 
were selected in order to eliminate any local influence. Typical C02 concentrations of the 
subantarctic marine atmosphere can be determined by selecting those values for which 222Rn 
radioactivity was particularly low: less than 1 pCi m-3 • 222 Rn concentrations higher than 
2 pCi m-3 are mainly due to injections into the subantarctic atmosphere from the continental 
source of South Africa. The passage of air masses under continental influence also shows 
typical C02 variations, well correlated with 222 Rn variations. From the knowledge of the 
global continental fluxes of 222Rn, it has been possible to estimate C02 fluxes into the 
atmosphere from South Africa. The mean C02 flux corresponding to a 6-month period from 
May to October is about 5 millimole m-2 h- 1 • Continental C02 emissions reach a maximum in 
August. 

1. Introduction 

Most C02 flux evaluations from various parts 
of the globe have been made by direct measure­
ments over small areas, typically from a few m2 

to a few km2 in various ecosystems (de Jong et 
al., 1974; Ripley and Saugier, 1974; Whittacker 
and Likens, 1975; Verma and Rosenberg, 1976; 
Desjardins et al., 1982, 1985; Dorr et al., 1983; 
Dorr and Miinnich, 1987). The aim of this paper 
is to estimate the global emission of C02 , from 
the southern part of the African continent, using 
comparisons between atmospheric concentration 
variations of both C02 and 222 Rn measured in 
a remote station, Amsterdam Island (37°47'S; 
77°3l'E). 222Rn has been monitored there since 
1967. Since 1980, C02 has also been continuously 
monitored by means of a non-dispersive infrared 
analyzer (URAS 2T). The results given in the 
present study are expressed in the WMO 1985 
mole fraction in air scale. 

The principle of the method is to determine the 
222Rn flux emitted into the atmosphere from the 
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soil surface, and in a second step to compare the 
variations in time of the atmospheric concen­
trations of both 222Rn and C02 , then to assume 
that the C02 variations, relatively to those of 
222Rn, are proportional to the ratio of their 
fluxes. This method was successfully utilized 
on a regional scale. Dorr and Miinnich (1987) 
routinely determined fluxes of C02 from soils 
and respiration of vegetation near Heidelberg, 
Germany. They found a strong correlation 
between C02 fluxes and soil temperature. C02 

flux reached maximum values in summer of 
about 12 millimole m- 2 h- 1, for temperatures 
close to 20 °C, while minimum values of about 
2 millimole m-2 h- 1 were reached in winter for 
temperatures close to - 1 °C. By using a similar 
process, Levin (1987), documented C02 fluxes in 
West Germany. The same method used at 
Porspoder, Brittany, France (unpublished results 
of our laboratory), gave a nocturnal flux of 
11 millimole m-2 h- 1 at the end of the summer 
1986. Bonsang and Lambert (1985) similarly used 
the mean continental 222Rn emission calculated 
by Lambert et al. (1982) to evaluate the global 
emission of propane from all the continents. 






















