First report on the colony-forming freshwater ciliate
Ophrydium versatile in an African river
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Abstract
Ophrydium versatile (Müller 1786) Ehrenberg 1830 – a symbiotic ciliate that forms gelatinous colonies – is widely distributed in temperate lakes in Europe and America, but has not previously been recorded from rivers. In this paper we report
the first record of O. versatile in an African river, based on an identity confirmed by molecular taxonomic identification.
The limnological conditions within the Lephalala River during the sampling period were characterised as oligotrophic with
low DOC concentrations, similar to the conditions observed in temperate northern hemisphere lakes where these organisms
have been recorded previously. The majority of O. versatile colonies occurred in areas where thin orange-coloured films
containing high concentrations of iron (> 60% Fe) covered the substrate and bedrock of the river; this may be related to
the abundant picophytoplankton that were associated with these films and oligotrophic conditions. The planktonic diatom
Gomphonema venusta Passy was dominant in the water column throughout the study period and acted as an environmental
indicator of low electrical conductivity (EC) conditions in the habitat where O. versatile colonies were recorded.
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Introduction
Planktonic, green protozoan ciliates include a large variety of
species that belong to different taxonomic groups, for example: holotrichs, peritrichs, oligotrichs and heterotrichs, all
characterised by the presence of symbiotic algae inside their
cytoplasm (Queimalinos et al., 1999). These green protozoan
ciliates can occur in sufficiently large quantities in deep oligotrophic lakes, e.g. Lake Tanganyika, that they may lead to a
notable overestimation of the phytoplankton biomass if this is
evaluated on chlorophyll content alone (Hecky and Kling, 1981;
Amblard et al., 1993). However, freshwater ciliated protozoa
that form sessile colonies are relatively rare, especially species
that possess photosynthetic cells. The species O. versatile (O.F.
Muller, 1786), the subject of this paper, is widely distributed
in transparent, temperate, oligotrophic lakes in Europe and
North America (Winkler and Corliss, 1965; Sand-Jensen et al.,
1994; 1997). To the authors’ knowledge, this species has not
previously been reported from Africa and little is known of its
distribution in rivers or its relationship with the limnological
features of rivers.
Both phytoplankton and protozoa include acellular organisms that live close to minimal conditions and are therefore
strongly dependent on conditions that promote rapid growth,
reduction, or subsidence of populations. The idea that the distribution of O. versatile communities is related to limnological
features in lakes is not new. Data presented by Sand-Jensen et
al. (1997) show that the preferred growth habitat of O. versatile
is transparent temperate lakes with low concentrations of dissolved inorganic nutrients. The objectives of this paper are to:
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•
•

Report the first occurrence of O. versatile in an African
river, confirmed by the use of molecular taxonomic identification tools
Determine the limnological river features of the site where
this species occurs.

Material and methods
Study site
The study site (23º 54′ 13.5′′ S; 28º 20′ 22.7′′ E) is located in
the middle reaches of the Lephalala River and is one of several
sampling sites within a larger study area that encompasses
the adjacent catchments of the Mokolo and Lephalala Rivers
(Fig. 1). These 2 rivers drain the mountainous Waterberg
complex and flow north-westwards to join the Limpopo River,
which forms the northern boundary between South Africa and
Botswana. The geology of the upper reaches of the study area
is characterized by fractured, horizontally bedded, metasedimentary rocks of the Waterberg Basin, dominated by iron-rich,
feldspathic sandstones, quartzites, felsites and conglomerates.
Further downstream towards the Limpopo River, silicified
iron-rich sandstones overlie carbon-rich mudstones, shales and
basalts of the Karoo Sequence (Barker et al., 2006). The soils
are medium to deep sandy-clay loam soils in the upper reaches
of the study area, grading to moderately deep sandy loam soils
along the valley bottoms and the lower reaches of the river
basins (Midgley et al., 1994).
Mean annual rainfall is relatively low (560 mm/yr) and
most rainfall is received as thunderstorms during the austral
summer months (November to February); almost no rainfall is
recorded during the dry winter months (May to August). High
annual average rates of evaporation (1 900 mm/yr) exceed rainfall and the area is considered to be arid (Schulze, 1997). The
natural vegetation of the Lephalala catchment is dominated by
savannah vegetation forms, with Waterberg Mountain Bushveld
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