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Abstract

The Okavango Delta of northern Botswana is a large (22 000 km2) alluvial fan situated on the fringe of the semi-arid Kalahari Desert. The Okavango River, which originates in central Angola, forms a number of channels on the fan surface, resulting in extensive permanent swamps, leading to seasonal swamps in the distal reaches of the fan. Between June and August 2001, an area covering 7000 km2, extensively the entire permanent swamp area, was sprayed with five sequential doses of the synthetic pyrethroid Deltamethrin at a dosage of 0.26g/ha. In order to establish the fate and transport of Deltamethrin in this pristine ecosystem, monitoring sites were selected to encompass the various habitats which occur within the Delta. These include riparian woodlands, dry floodplains, wet floodplains, lagoons and channels. In the different habitats, the nature and extent of variation in the fallout of droplets from the aerial spraying was investigated using MgO coated slides along a number of transects. Results show that only a small portion of the observed variability could be attributed to vegetation cover and contrary to expectations, the spray deposition in the riparian zone was higher than at the grassland or floodplain sites. Movement of the oil based pesticide in the aquatic environment relied on observation of the oily film which accumulated within actively flowing floodplains. Observations of deposition of the pesticide droplets were followed up by extensive sampling. Deltamethrin is short-lived in water given its very low solubility. Sediments, vegetation and aquatic biota act as a sink for this organic compound. Peat, which occurs within lagoons becomes highly enriched with Deltamethrin and from preliminary results, appears to have a half life of approximately 30 days within peat and a shorter half life in the silica rich sediments from the bottom of channels. Results indicate that given the low application rates of the pesticide, residues within the environment are generally very low. Pesticide levels from fish tissue suggest that whilst fish rapidly bio-concentrate Deltamethrin, the application level was sufficiently low to avoid mortality of fish. 
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