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Abstract 
 
 
The flow-field in the Mozambique Channel and around Madagascar is mainly derived from the South 
Equatorial Current (SEC). Over the past two-decades several studies have investigated the nature of the 
circulation in these regions. In-situ observations, remote-sensed-data, drifter measurements, as well as 
numerical models, all have provided consistent results showing a flow-field strongly dominated by 
large anticyclonic and cyclonic eddies, and larger anticyclonic rings. The rings forcing mechanisms 
appears associated to barotropic instability due to the shear between the SEC and the northern tip of 
Madagascar. Anticyclonic eddies are mostly generated in the narrowest sector of the Mozambique 
Channel. On the other hand, a large number of cyclonic eddies seems to be linked to the dynamics of 
the well formed anticyclonic eddies, especially in the eastern boundary of the channel, along the 
Madagascar coast. Both eddies and rings within the channel are the main agents responsible for the off-
shore advection of coastal rich nutrients waters, and enhanced growth and structuring of zooplankton 
community. In the South of Madagascar an intense mesoscale variability also is dominant. Numerical 
models suggest that these eddies are formed by both barotropic and baroclinic instabilities, occurring 
preferencially in the upper- and intermediate- ocean, respectively. The eddies exhibit a strong seasonal 
variability, with maximum in winter and minimum in summer. Their intensity appears linked to the 
seasonal intensification of the general currents system in the South Indian Ocean. These eddies are 
highly nonlinear, being capable of trapping biological materials in their core and transporting them 
from Madagascar to the east coast of South Africa, hence establishing the biological connectivity 
between Madagascar and African main land.  To the southeast of Madagascar mesoscale eddies are also 
known to modulate a large phytoplankton surface boom which exhibit a strong inter-annual variability.   
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