An overview of cyanobacterial research and management
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Abstract
The quality of South Africa’s water resources is becoming increasingly impaired by eutrophication, to the extent that
regional crises now prevail. Thirty-five percent of the total storage is eutrophic to hypertrophic – including grosslyenriched reservoirs that far exceed the globally-accepted definition of hypertrophy. Failing infrastructure contributes to
the problem of polluted urban runoff which comprises a significant fraction of flows to inland reservoirs, particularly in the
landlocked, economic heartland of the country. In the period post-2000, a number of developments have underpinned the
provision of a research and management infrastructure that ensures that South African water resource management structures are capable of dealing with cyanobacterial problems. This paper details the progress and achievements that have been
made during this period.
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Introduction
South Africa has a proud history of contributing to the global
understanding of cyanobacteria, cyanobacterial toxins and
the ecological associations of these organisms in eutrophic
waters. In particular, research conducted during the mid1970s to early 1980s yielded, inter alia, an array of new information ranging from the molecular structure of microcystin,
analytical detection methods for hepatotoxins and details of
animal toxicosis spanning domestic animals, livestock and
wildlife (Harding and Paxton, 2001). During the 1980s, a
time when countries such as the United Kingdom (NRA,
1990; Codd et al., 1994), Australia (DWR, 1992) and the
United States of America (e.g. AWWARF, 1995) were expanding their cyanobacterial capacity in response to extremely
problematic extant and anticipated algal bloom incidents. The
South African authorities tackled the problem of eutrophication by first determining the main contributing factor, namely
effluent from wastewater treatment plants (Grobler and
Silberbauer, 1985). They then developed, adopted and promulgated the 1 mg/ phosphate standard for wastewater effluents (1 mg/ℓ phosphate standard) in seven selected catchments
(Anon, 1988). The rationale was to minimise the influx of
nutrients in order to manage eutrophication. Since the implementation of the standard during the 1980s the Department of
Water Affairs and Forestry (DWAF) has monitored the effectiveness of the standard through the Trophic Status Project
(Van Ginkel et al., 2000) but did not support any research
focus on eutrophication as a priority issue (Walmsley, 2000).
This neglect significantly constrained South Africa’s
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ability to deal with a burgeoning problem (Walmsley, 2000).
The eutrophication monitoring continued within the historical Trophic Status Project of the Department of Water Affairs
and Forestry (Van Ginkel et al., 2000a) and with the implementation of the National Eutrophication Monitoring Programme
of the DWAF (Downing and Van Ginkel, 2004; Van Ginkel,
2004a;b; Van Ginkel, 2005; Van Ginkel and Mphumbude,
2006). Conditions in South African water resources have
become increasingly impaired over time, with an estimated
35% of the total impounded storage now classified as eutrophic
to hypertrophic – including grossly-enriched reservoirs that far
exceed the globally-accepted definition of hypertrophy. This
situation has been exacerbated by failing infrastructure, and
polluted urban runoff that comprises a significant fraction of
the inflows to inland reservoirs (Harding, 2008).
Nationally-driven funding and research was severely, in
some areas completely, curtailed. However, some of the larger
local authority (municipal) and private water supply utilities,
sharing a common concern regarding the need to be knowledgeable about the quality and treatment requirements of their
raw potable supplies, established research and monitoring
facilities. The City of Cape Town established the first dedicated municipal laboratory in South Africa for the undertaking of routine analyses for cyanotoxins in water supplies; this
HPLC-based design later cloned to Rand Water (Gauteng) and
to the Water Utilities Corporation of Botswana. The KwaZuluNatal water provider, Umgeni Water, also stepped up their algal
toxin monitoring capabilities during the 1990s.
Early into the new millennium, it became apparent that
South Africa needed to re-group and re-focus remaining skills
and potential within the closely linked fields of eutrophication
and cyanobacteria. The incidence and extent of cyanobacteria
in surface waters in South Africa are symptomatic of eutrophic
conditions. While nutrient management remains the key to
address eutrophication, the scale of the problem is such that
attention to cyanobacterial research and management issues
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