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ABSTRACT

Six hydrographic sections were used to examine the circulation and property 
fluxes in the South Indian Ocean from 10° to 32°S. The calculations were made 
by applying an inverse method to the data. In the interior of the South Indian 
Ocean, the geostrophic flow is generally northward. At 18°S, the northward 
interior mass flux is balanced by the southward Ekman mass flux at the surface, 
whereas at 32°S the northward interior mass flux is balanced by the southward 
mass flux of the Agulhas Current. There is a weak, southward mass flux of 6 × 

109 kg s−1 in the Mozambique Channel. The rate of water exchange between 
the Pacific Ocean and the Indian Ocean is dependent on the choice of the initial 
reference level used in the inverse calculation. The choice of 1500 m, the depth 
of the deep oxygen minimum, has led to a flux of water from the Pacific Ocean 

to the Indian Ocean at a rate of 6.6 × 109 kg s−1. 

Heat flux calculations indicate that the Indian Ocean is exporting heat to the rest 

of the world's oceans at a rate of −0.69 × 1015 Wat 18°S and −0.25 × 1015 Wat 32°S (negative values being 
southward).The geostrophic component of the heat flux is dominated by its barotropic component. There is a 
convergence of freshwater flux in the area between 18° and 32°S, but the magnitudes of the freshwater fluxes are 
less than hydrological estimates by an order of magnitude. The requirement of a freshwater flux as large as the 
hydrological estimates drives abnormal horizontal and vertical mass fluxes.
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