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ABSTRACT

The Phongolo floodplain in South Africa is a unique system because of its biodiversity and
socio-economic value. The spatial and temporal changes of invertebrate communities of the
downstream floodplain influenced by controlled flooding from an upstream dam are poorly
understood. The study investigated the spatial and temporal changes in community
assemblage of macroinvertebrates and zooplankton in the permanent wetlands (pans) of the
Phongolo floodplain in relation to controlled flooding. This was achieved by sampling during
the dry period (September) and after controlled release of water (December). Although
controlled flooding did not coincide with significant changes in the taxon diversity of
macroinvertebrates and zooplankton, macroinvertebrate regional taxa richness (y-diversity)
was relatively higher in the period coinciding with controlled flood (December) compared to
the dry period. For zooplankton, regional taxa diversity was similar in both periods. The
average local taxa richness (a-diversity) was higher after the controlled flooding period for
both macroinvertebrates and zooplankton. Spatial species turnover (B-diversity) was lower
after the controlled flooding period suggesting the homogenization of aquatic communities
through flooding. The community pattern of macroinvertebrates, but not of zooplankton,
significantly changed after the controlled flooding period. The most important local
environmental variables determining the distribution of both macroinvertebrates and
zooplankton were macrophyte cover and dissolved oxygen. As the invertebrate diversity in
this unique floodplain is at least partly dependent on release of water from the dam, future
management schemes aimed to meet irrigation demands for agriculture should always
consider flooding of the precious floodplain wetlands to maintain ecosystem integrity.



