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Abstract

The 22,000 km2 Okavango alluvial fan of northern Botswana represents a unique hydrologic, geomorphic and depositional system. Ninety-six percent of the annual single inflow from the Okavango River which flows south from the Angolan highlands is lost by evapotranspiration processes in this extensive mosaic of permanent swamps and seasonal floodplains. Local rainwater accounts for 30% (5 x 109 m3/yr) of the water input. The location of the Okavango Delta at the heart of the Mega Kalahari within an incipient graben near the western margin of the East African Rift system means that it is essentially an endoheric basin. Water within this extremely low gradient system is distributed by a complex interaction of hydrochemistry, vegetation, and geomorphology with complex threshold and feedback relations. Many of the islands that dot the landscape of the seasonal floodplains and permanent swamps are the result of evolving chemical sedimentation from groundwater. Chemical sedimentation, in the form of mixed silica and calcium carbonate deposits (silcrete and calcrete being the end-members), is induced largely as a result of differential evapotranspirational pumping on the islands linked to the chemical tolerance zonation of vegetation communities. The results of hydrochemical analysis conducted on surface and ground waters sampled over a large portion of the Delta during as much of an annual cycle as possible provide a better understanding of the controls on the hydrochemistry of the surface and shallow groundwaters at present and help assess their effect on the replenishment of the deep groundwaters.
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