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Abstract
The importance of wetland management and conservation is becoming more and more prevalent in the world today. It is thus
important to determine baseline contamination values for wetlands to assist in making informed management decisions.
Sediment from the Nyl River flood plain in the dry Limpopo Province was analysed using sequential extraction and ICP-MS
to determine baseline metal concentrations, and bioavailability thereof. Eight heavy metal (Cu, Cd, Cr, Al, As, Zn, Mn, Pb)
concentrations were determined and compared to sediment quality guideline values to assess sediment quality. Fractionation
of the elements was also noted to assess the bioavailability of the metals. The results indicated that the sediment is of a fair
quality in comparison to the sediment quality guideline values. They also indicate that the metals will only become available
in the presence of strong reducing agents as most of the metal concentrations were recorded in the 4th and 5th fractions obtained
from the Tessier sequential extraction of the sediment samples. The study concluded that the sediment is of a fair quality and
that it poses little potential threat to the system.
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Introduction
From the myriad results reported in the literature it is possible
to conclude that metals have a high toxicity and worldwide distribution in the aquatic environment. They are also known to
accumulate in sediments (Klavins et al., 1998) Data concerning
environmental effects of chemicals clearly indicate the accelerated and negative effects of the dispersal of metals and metalloids
in the environment by anthropogenic activities, and the changes
made to global chemical cycles (Mester et al., 1998). The study
of sediments in wetlands is important as wetlands act as natural
filters for water in a system and thus act as a sink for contaminated suspended particles in the water column. Sediments also
provide an indication of potential contamination on a temporal
scale. The analysis of water indicates the contamination status
at present whereas sediment can provide information on the systems’ contamination history (Shine, 2004). Wetlands can also
act as a source of increased contaminant levels in a water body
during periods of increased water flow by remobilising the settled particles resulting in the re-suspension of the contaminants
into the water. These sediments are transported downstream and
affect the ecosystems of the river downstream as well as flooded
wetlands (Ulbrich et al., 1997). The mobilisation of sediments
by water flow allows contaminants to penetrate deep into wetlands by flood waters (Ulbrich et al., 1997). It is thus important
to assess the sediment quality throughout the system.
Contaminants bind to the sediment particles (Buykx et al.,
2002). These contaminants can be either metal compounds, or
originate from chemical compounds released into the system via
a number of anthropogenic activities.
These metal compounds may be present in several geochemical phases that act as reservoirs or sinks of trace metals in the
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environment (Li et al., 1995). These phases include the broad
categories: exchangeable, specifically adsorbed, carbonate, FeMn oxides, organic matter and mineral lattice (Li et al., 1995).It
is thus recognised that the quantification of the chemical forms
of metals in the sediment is essential for estimating the mobility
and bioavailability of metals in the environment (Leschber et al.,
1985; Li et al., 1995).
The study area falls within the Waterberg catchment area. It
follows the course of both the Klein and Groot Nyl Rivers, from
their sources to their confluence, and then the course of the Nyl
River to Moorddrift Dam near Mokopane (Potgietersrus). The
Nyl River flows through or is impacted on by the towns of Modimolle (Nylstroom) and Moogkopong (Naboomspruit). The Nyl
River flows in a north-easterly direction from Modimolle in the
west to Mokopane in the east. At Mokopane the river changes
course northwards and is renamed the Makgalakwena River.
The Makgalakwena River then flows into the Limpopo River.
The Nyl River and its flood plain are subjected to various potential impacts via anthropogenic activities, such as mining and
farming, as well as the associated problems caused by formal
and informal settlements. According to the Mookgopong (Anon,
2003a) and Mokopane (Anon, 2003b) tourism bureau the farming
activities that take place include both agriculture and livestock.
Crops such as maize, groundnuts, tobacco, citrus, cotton, millet,
wheat, rice and sunflowers are planted in the fertile soil of the
Waterberg catchment area. Cattle are also farmed extensively in
the rich grazing provided by the flood plain. Around the sources
of the Klein Nyl River and the Groot Nyl River game farming
takes place on a large scale with a large number of privately
owned game farms (Anon, 2003c). The mining of tin, chrome
and fluorspar also takes place in the area between Mookgopong
and Mokopane. The Waterberg catchment is characterised by its
richness in minerals with 545 known mineral deposits (Anon,
2003d).
The Nyl River flood plain is South Africa’s largest ephemeral wetland, being 24 250 ha in size, and 500 ha of this wetland is situated in a nature reserve and is classified as a RAM-
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