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Abstract
The Fish Assemblage Integrity Index (FAII) was used to determine the status of the fish assemblage in relation to humaninduced factors in 3 segments of the Nyagui River, Zimbabwe. The 1st and upstream segment, with a relative score of 56.5%,
was classified as largely modified. The presence of exotic predators, Micropterus salmoides, that constituted >10% of the fish
population sample, was linked to this low score in this segment that had low habitat diversity. The 2nd and middle segment had
a relative score of 91.6% and was classified as unmodified. Species that are intolerant to habitat modification, which included
Opsaridium zambezense, Chiloglanis neumanni and Zaireichthys rotundiceps, were collected. Habitat diversity increased
while the proportional abundance of M. salmoides decreased in this segment. The 3rd and downstream segment, with a score
of 81.5%, was classified as largely natural. This score was mainly obscured by rare and migratory species that were expected
at low altitude but were not collected. Nevertheless, intolerant species were collected from this segment. Habitat diversity
was highest while the proportional abundance of largemouth bass, Micropterus salmoides, was lowest. It is recommended
that more studies be carried out to test the consistency of the FAII in determining the impact of introduced species on native
species, and to test the impact of other human activities on fish communities in Zimbabwean rivers.
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Introduction
As rivers continue to be degraded worldwide, the use of biotic
indices to assess their ecosystem integrity has increased (Ganasan and Hughes, 1998). This is because many countries, particularly the poorer ones, find it difficult to consistently monitor their aquatic systems using physical and chemical variables
because of a lack of funds (Bozzetti and Schulz, 2004). Since
fish are an integral component of aquatic ecosystems, they are
now being widely used in biomonitoring exercises. Fishes, especially in rivers, are increasingly threatened by human activities
that place a heavy demand on freshwater resources, and freshwater fishes are ranked as the most threatened group of vertebrates (Collares-Perreira and Cowx, 2004). In Southern Africa,
at least 24 species are considered to be rare or endangered (Skelton, 1990) and in Zimbabwe one species that prefers flowing
water may now be extinct (Marshall and Gratwicke, 1999). The
only published account of Zimbabwean stream fishes, a survey
of the upper Manyame catchment, showed that river regulation,
pollution and exotic predators on fish reduce the abundance and
distribution of native species (Gratwicke et al., 2003).
Karr (1981) pioneered the use of fish for biomonitoring of
streams and rivers when he developed the Index of Biotic Integrity (IBI). A typical IBI would include a series of metrics, based
on assemblage structure and function, to calculate an index score
that is compared with a score expected under largely natural conditions (Oberdorff et al., 2001). The metrics, therefore, attempts
to describe the changes that occur in fish assemblages as the
river system becomes modified. The IBI has gained popularity
over the last 20 years and has been used in temperate regions
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(North America (for example, Osborne et al., 1992), Europe (see
Billiard et al., 1999; Belpaire et al., 2000; Oberdorff et al., 2001;
Briene et al., 2004), and New Zealand (Joy and Death, 2004)),
and tropical and subtropical regions (India (Ganasan and Hughes,
1998), Brazil (Bozzetti and Schulz, 2004), Guinea (Hugueny et
al., 1996) and Cameroon (Toham and Teugels, 1999)), to examine, inter alia, impacts of deforestation and other anthropogenic
disturbances on fish in rivers.
In Southern Africa, one of the first attempts to use fish in
biomonitoring was in the Okavango River (Namibia) (Hocutt
et al., 1994). It was concluded that it was difficult to use fish
for biomonitoring purposes because of the scarcity of fish community data. It was against this background that Kleynhans
(1999) developed the Fish Assemblage Integrity Index (FAII)
for application in South African rivers. Most biotic indices have
been used to assess rivers that are affected by pollution, but few
studies have considered the impact of other factors such as the
impact of exotic species, which is a threat to fish in many Zimbabwean rivers (Minshull, 1993).
The aim of this study was to determine whether the FAII
could be applied to the Nyagui River, and whether it would
reveal the effect of the introduction of exotic species. The
Nyagui River is part of the lower Zambezi ichthyological region
where about 50 species have been collected in the Zimbabwean
portion (Bell-Cross and Minshull, 1988). Based on a review of
the available literature, this is the first attempt to use the FAII in
a Zimbabwean river.

Materials and methods
Study area
The Nyagui River is a major tributary of the Mazowe River,
which drains north-eastern Zimbabwe (Fig. 1). The river, which
is part of the lower Zambezi system, has a catchment area of
about 825 km 2. The mean annual rainfall is relatively high (850
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