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ABSTRACT 

Using data from different seasons (July 1984 and February-March 1985), we describe the 
geographical, annual, and seasonal variability of the partial pressure of carbon dioxide (pC0 2 ) 

in sea surface waters of the Southwest Indian Ocean. In Subtropical regions, we observed pC02 

values almost 45 µatm higher in summer than in winter. This variation is produced principally 
by the seasonal change of sea surface water temperature. In contrast, in the Subantarctic region, 
pC02 values 25 µatm lower in summer than in winter in response to the predominant seasonal 
biological activity were observed. This characteristic phase change of the seasonal oceanic 
surface pC0 2 signal with latitude appears to be a global phenomenon and is mirrored in the 
northern hemisphere. A comparison with GEOSECS data shows good agreement between 
our total C02 profiles and the earlier observations. In the southern region of the Antarctic 
convergence, both the measured and calculated pC0 2 values agree with those of the GEOSECS 
program, and confirm that this region of the ocean is probably a source of C0 2 to the atmo­
sphere throughout the year. 

1. Introduction 

One of the most important societal problems 
that will confront us in the next few decades will be 
the increase in atmospheric temperature and 
related effects resulting mainly from the fossil fuel 
induced increase in atmospheric carbon dioxide 
concentration. Many studies are presently under­
way to document this process, and to predict its 
future course. 

A model developed by Pearman et al., (1983) 
shows that a large amount of C0 2 from fossil fuel 
combustion processes is taken up by the ocean, 
especially in high latitudes. This model also 
indicates that the amount of C02 penetrating the 
ocean has increased by a factor of two during the 
last forty years. Though many estimations of the 
carbon cycle parameters have been reported 
(Salomon at al., 1985), C0 2 exchanges across the 
air-sea interface need to be measured with greater 
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accuracy in order to quantify the efficiency of the 
ocean to C0 2 absorption. 

On a global scale, one would expect an increase 
of C0 2 penetration in seawater when moving from 
the equator towards the poles (Wattenberg, 1933; 
Takahashi, 1961; Keeling, 1968; Takahashi et al., 
1980a; Sundquist and Plummer, 1981 ); this is 
globally shown in the model calculation of Pear­
man et al., ( 1983 ). The geographical variation of 
C02 penetration in the ocean is mainly due to the 
increase of C02 solubility with decreasing tem­
perature (Weiss, 1974) and to the advection of sur­
face water into the deep ocean. The C02 penetra­
tion into the deep ocean is usually produced by 
three mechanisms: convection in region where 
deep water is being formed, diffusion through the 
thermocline, and sinking of particulate matter. The 
relative contribution of these processes, however, 
is still difficult to quantify. 

Only two relatively small areas on the ocean 






















