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Abstract
Two main approaches have been followed in using diatoms as bio-indicators in the past few decades namely species diversity
indices and aut-ecological indices. This study, based on 102 water quality and epilithic diatom samples from the Crocodile
Groot-Marico catchment in South Africa, evaluated both types of indices by establishing how well they reflect changes in
water quality. It was found that less of the variation in diversity indices could be attributed to changes in water quality variables than was the case for the aut-ecological indices. Furthermore it was found that species diversity indices tend to be higher
at intermediate levels of pollution, rather than at low levels of pollution.
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Introduction

Species diversity/species richness indicators

Southern Africa is a subcontinent notorious for its unpredictable
rainfall. South Africa is a semi-arid country, and the decline in
the quality of available water is one of the biggest problems currently facing the country (Davies and Day, 1998). For this reason
the integrated management of water resources has enjoyed high
priority in the National Water Act as well as in research and
management actions by both government and non-government
organisations.
Walmsley et al. (2000) state that indicators are an ideal means
by which progress towards integrated water resource management can be monitored, in that they provide a summary of conditions, rather like temperature and blood pressure are used to
measure human health. Using the same analogy, it is important
to be able to distinguish between indicators which can truly be
linked to health and are not just features of the system which do
not have relevance to the question posed. For the aforementioned
reason it is important to be able to test indicators quantitatively
in order to assess how closely they can be linked to the health of
aquatic ecosystems, in the case of water resource management,
and/or water quality. Diatoms have been shown to have narrow
tolerance ranges for many environmental variables and respond
rapidly to environmental change, making them ideal indicators
(Reid et al., 1995).
Several kinds of indicators have been proposed over the
years to evaluate ecosystem health. Two main groups of indicators using diatom community data will be discussed in this
paper namely diversity indices and aut-ecological indices.

Ecosystem stability can be defined as the ability of a system to
recover to an equilibrium state after disturbance, or simply the
persistence of the system (May, 1976). The diversity-stability
hypothesis asserts that species vary in their traits and that in a
highly diverse (species rich) system, there will be some species
than can compensate for the loss of others should disturbance
occur in such a system (Pimm, 1984; Elton, 1958). Thus, species
rich systems are more likely to be considered stable. Another
common view is that this theory predicts a decrease of diversity
as pollution increases. The pollution intolerant species decline
in abundance and the pollution tolerant species can grow rapidly
without competition for space, nutrients, or other resources.
This results in community abundance patterns of heavy dominance and fewer species (Van Dam, 1982).
It is on the basis of the two abovementioned hypotheses that
species diversity indices enjoy widespread use in ecology and,
more specifically, aquatic ecology. Diversity indices are related to
community structure and are not specific to any type of contamination. Species diversity indices consist mainly of three measures
namely: species richness (related to the number of species), the
evenness (how evenly the individuals are distributed between the
species) and a combined measure called the diversity index such
as the Shannon Diversity Index (Shannon and Weaver, 1949).
Species diversity indices based on benthic diatom assemblages are regularly used in the study of water resources. In such
instances these indices are mainly used to determine the impact
of certain actions and pollutants on aquatic systems (Cunningham et al., 2003; Gómez 1999; Gracia-Criado et al., 1999). An
alternative to species diversity/species richness indicators are
aut-ecological indices.
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Aut-ecological Indices
Aut-ecological indices use the relative abundance of species
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