Fish assemblage patterns as a tool to aid conservation in
the Olifants River catchment (East), South Africa
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Abstract
South Africa has committed to address freshwater conservation at the catchment scale, using a combination of landscapelevel and species-level features as surrogates of freshwater biodiversity. To support this work, we examined fishes in the
Olifants River catchment, where multiple anthropogenic pressures affect streams. Patterns in fish assemblage data across
88 sites were analysed and related to landscape environmental variables using statistical techniques of multivariate ordination, cluster analysis, and regression tree analysis. We identified 6 distinct fish assemblage types, which were separated by
altitude and human influence, primarily dry-land cropping and dams. In the upper reaches of the catchment, we identified
a faunal shift from Barbus neefi, which occurred in less impacted sites, to B. anoplus and Tilapia sparrmanii, which were
favored in cropland and mixed cropland/urban settings, respectively. The fish assemblage of the middle section of the
catchment was not unique, but supported one species, Chiloglanis pretoriae, that could be considered a focal species for
conservation. The low altitude, high-runoff section of the catchment supported the most species. However, species richness increased in association with dams, through the addition of species that are more tolerant of flow and physicochemical
modifications. Thus, species richness may not be an optimal conservation target for this system. Rather, a series of
indicators will be necessary to track and measure conservation success in the Olifants catchment.
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Introduction
The freshwater ichthyofauna of South Africa is currently
threatened by several factors, not least of which include development, water withdrawal, domestic and industrial effluents,
and agricultural pollution (Ashton, 2007). Skelton et al. (1995)
noted that there is limited scope for fish conservation within
formally or informally delineated reserves, so the survival
of the fauna depends largely on the success of conservation
efforts outside protected areas. In the multi-use environment
of water resources, overlapping and sometimes conflicting
policy mandates from different service sectors hinders effective freshwater conservation; successful conservation efforts
require policy alignment and cooperation across these sectors
(Roux et al., 2006).
Freshwater conservation planning often involves a spatially
nested approach (Higgins et al. 2005). The largest scale would
be global conservation priorities developed by organisations
such as World Wildlife Fund and the International Union for
Conservation of Nature (IUCN). More targeted approaches for
South Africa would be a national spatial biodiversity assessment (Nel et al., 2007), and sub-national assessment such as
Roux et al. (2008). Larger scales are coarser, and some conservation features that are missed at this scale need to be
considered at a lower scale. Within South Africa, there are
19 designated Water Management Areas (WMA); the water
resources within a WMA are managed by a Catchment
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Management Agency through Catchment Management Strategies (Pollard et al., 2007). Catchments are arguably the lowest scale, and also the scale where conservation plans and
operational actions meet. Roux et al. (2006) suggested that the
catchment is the appropriate scale for the implementation of
national conservation targets in South Africa.
Within a catchment, fish conservation may consider the
full suite of species that occur there. Managers often focus
on species diversity, and target areas of high diversity within
a catchment for conservation (Lévêque, 1997). Conservation
efforts may also consider the structure of the fish assemblage.
For example, Ibanez et al. (2007) noted that it is important to
identify distinct assemblages in river systems, so that each
can be explicitly integrated into conservation plans. It is also
important to understand how both natural biogeography and
anthropogenic alterations influence assemblages (Matthews,
1998). Roux et al. (2002) noted that under certain environmental conditions, a river ecosystem may be transformed to
the extent that a new equilibrium assemblage occurs. For
example, Langdon (2001) identified a switch from brook troutand sculpin-dominated assemblages to minnow-dominated
assemblages with increasing degradation in coldwater streams
in Vermont, USA. In some cases, such shifts in the assemblage
may not be reversible (Beisner et al., 2003).
An alternative conservation approach is the use of individual species as endpoints. Single species approaches may
focus on a species of concern such as an endemic or endangered species. Focal species, which are particularly sensitive to
environmental disturbance or limited in their habitat needs, and
umbrella species, whose habitat needs overlap with many other
species, may also be conservation targets (Cato and O’Doherty,
1999; Abell, 2002). For instance, conservation management
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