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ABSTRACT 

The atmospheric C02 monitoring at Amsterdam island has shown a general increasing trend of 
the increase rate, which shifted from 1.1 ppm year- 1 in January 1981 to 1.8 ppm year-' in 
January 1989. Besides this general trend, three different kinds of variations were observed: 
(a) seasonal variations, whose magnitude is small at this station, that is less than ±0.7 ppm; 
(b) small non-seasonal variations, as in 1985, likely related to changes in the atmospheric trans­
port, also observed in other stations, but with different magnitudes and features; ( c) important 
non-seasonal variations of the order of 1 ppm, negatively correlated to ENSO events of 1983 and 
1987, with delays of 6 and 3 to 4 months, respectively. These variations are ascribed to a general 
change of the C02 emissions to the atmosphere, resulting from global climatic perturbations, 
rather than to transport processes. This is particularly shown at our sampling site through 222Rn 
monitoring, that enables us to characterize direct air injections from South Africa into 
subantarctic areas. 

1. Introduction 

The present increase of atmospheric C0 2 could 
be ascribed to fossil fuel combustion, whose 
annual flux represents about twice this increase 
rate (Rotty, 1987). However, the history of C0 2 

concentrations may challenge this statement, as 
important variations have also been observed in 
ice cores, long before any industrial activity 
(Barnola et al., 1987). Further, significant changes 
in fuel consumption do not appear to correlate 
with similar variations on the C0 2 increase rate. 
Moreover, since the beginning of the Mauna Loa 
records, some changes in the increase rate of the 
atmospheric C0 2 concentration have been related 
to changes in the sea surface temperature (SST) of 
the Pacific Ocean (Newell and Weare, 1977; 
Bacastow, 1979; Machta et al., 1977; Elliott and 
Angell, 1987). More particularly, Komhyr et al., 
(1985) found that El Niiio Southern Oscillation 

*Also at ORSTOM/TAAF-Paris, France. 

events (ENSO) of 1972, 1976, and 1982-1983 were 
associated with slower-than-normal atmospheric 
C02 increase during the first year, followed by 
very rapid C0 2 increase in the following year. 

In a previous paper, Ascensio-Parvy et al. 
( 1984) observed similar relations at Amsterdam 
Island from data obtained during 198{}-1983. 
Their results were confirmed by Gaudry et al. 
(1987), who found a correlation between the Sea 
Surface Temperature (SST) anomaly in the Pacific 
Ocean in 1982-1983 due to the El Niiio event and 
calculated a release of about 6-billion tons C0 2 

into the atmosphere. Elliott and Angell ( 1987) and 
Keeling et al. ( 1989) also studied the relations 
between ENSO events and the C0 2 increase rate. 
The occurrence of another ENSO event in 1987 
offers a new opportunity to compare the C0 2 

increase rate (dC0 2 /dt), with ENSO manifesta­
tions. With this aim, C0 2 monitoring at Amster­
dam Island is particularly interesting, owing to 
the smallness of both the local interference and 
the seasonal variations which allows the use of 
simplified statistical treatment. 
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