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Abstract
Wetlands provide a range of benefits to society, and yet in South Africa wetlands continue to be affected by human activities. Considerable effort is now being directed towards rehabilitation of degraded wetlands and the construction of artificial
systems to treat effluent and stormwater. At the same time, wetlands provide potential habitat for vectors or intermediate
hosts (collectively referred to in this document as ‘invertebrate disease hosts’: IDHs), of parasites implicated in the transmission of such important diseases as malaria and schistosomiasis (bilharzia). The present review considers, for the 2 major
IDHs (mosquitoes and schistosome-transmitting snails), the type of habitat required by the water-dependent life stage and
the ways in which wetland degradation, rehabilitation and creation may affect the availability of suitable habitat. General
practical measures for minimising pest species, particularly mosquitoes, are included. This review also highlights other
issues that require research and testing in the South African context, including: the IDHs implicated in less well-known
diseases (both of humans and animals) and the control of mosquitoes and schistosome-transmitting snails through biomanipulation. We conclude that in regions of the country where the diseases are prevalent there is the likelihood that wetland
rehabilitation and creation could inadvertently encourage the IDHs responsible for transmitting malaria and schistosomiasis. Assessment of the potential risks and benefits of a proposed wetland modification needs to be undertaken in a holistic
manner using an adaptive framework that recognises the critical need to balance human and environmental health. Possible
ways of controlling IDHs both in an environmentally- and socio-friendly manner need to be investigated using a multidisciplinary approach engaging invertebrate biologists, health care officials, wetland scientists and also sociologists and
economists.
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Introduction
In the past few decades, the importance of wetlands and
the benefits they provide to society have gradually become
acknowledged. The ’goods and services‘ supplied by these
aquatic ecosystems range from flood control, to water quality amelioration, to provision of fish and building materials (Maltby et al.,1994; Kotze et al., 2008a). Yet in South
Africa, as globally, wetlands continue to be affected by
human activities. Considerable effort and money is now
being directed towards rehabilitation of degraded wetlands.
This is evidenced by the activities of the highly successful
Expanded Public Works Programme Working for Wetlands
which targeted 91 South African wetlands for rehabilitation
in 2007/2008 alone, employing nearly 2 000 previouslydisadvantaged individuals to do so. Furthermore, the construction of artificial wetlands to treat and polish effluents
and stormwater is becoming increasingly popular (Kadlec
and Knight, 1996; Walton, 2003), since this technology is
environmentally-friendly and cost-effective and therefore
accessible to developing countries (Kengne et al., 2003).
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At the same time, wetlands provide potential habitat for
vectors or intermediate hosts (collectively referred to in this
document as ‘invertebrate disease hosts’: IDHs) of parasites causing diseases of major importance to humans and
their stock animals (Zimmerman, 2001). The various IDHs
under consideration are dependent for all, or at least part, of
their life-cycles on water, including freshwater ecosystems
such as rivers or wetlands. They have been implicated in
the transmission of such diseases as malaria (Miller et al.,
2007), schistosomiasis (bilharzia) (Boelee and Laamrani,
2004), filariasis (including river blindness: Davies and Day,
1998), fascioliasis (Appleton et al., 1995) and several arbovirus (arthropod-borne virus) diseases such as Rift Valley
fever and West Nile (Matthews and Brand, 2004; Jupp,
2005; WHO, 2008a; b). Many of these diseases are of special importance in Africa. It is a sobering fact that malaria
(transmitted by the females of various species of Anopheles
mosquitoes), is responsible for the death of between 1.5 and
2.7 m. people in sub-Saharan Africa every year. The disease
causes untold hardship and represents a severe burden for
emerging economies (Keiser et al., 2005). Bilharzia (more
correctly known as schistosomiasis), on the other hand,
is carried by various species of aquatic pulmonate snails
(Brown, 1994) and kills approximately 200 000 people
annually in sub-Saharan Africa (WHO, 2002). The number
of people infected with either urinary or intestinal schistosomiasis, or both, in South Africa is estimated to be between

753

