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 The earliest known geological record for sulfate reduction 
comes from coastal salt pans in Australia [1]. This onset of 
sulfate reduction has been used as a proxy for understanding 
the chemical and biological evolution of the early Earth. In 
order to get a better insight of sulfate reduction in hypersaline 
environments ann integrated geochemical and microbiological 
study of the Darling pans on the west coast of South africa is 
being carried out. An important aspect of this work is the 
investigation of microbially-mediated processes in the pans 
and identification of the microorganisms responsible. 
 
 Short term whole core incubation experiments were 
conducted to determine sulfate reduction across a salinity 
gradient in various pans. Preliminary results show that the 
rates vary between 10 µmol.dm-3.day-1 and 1.544      
mmol.dm-3.day-1  with the highest rates obtained from the 
brine pan Rooipan A. No correlation with salinity could be 
inferred. In a detailed study of Rooipan A, sulfate-reduction 
rates (SRR) were determined at 1cm intervals to a depth of 
12cm. SRR were highest at a depth of 4-6cm (12.8 mmol.dm-

3.day-1) and thereafter declined with increasing depth. 
Metagenomic DNA was extracted from the same depth 
intervals. Amplification and cloning of 16S ribosomal RNA 
genes was carried out in order to identify members of the 
microbial community. SRB were widespread, as were 
methanogens, with whom SRB compete in anaerobic 
environments. 
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 Many heterotrophic communities have the potential to use 
different types of organic substrates for their growth. The 
dominating microbiological processes and persistence of the 
specific community structure will be dependent on the 
availability of electron donors (i.e. organic matter) and 
acceptors (e.g. oxygen, nitrate, sulphate). A column study 
with humus - rich compost material was conducted to evaluate 
precipitation of metals in the presence of indigenous bacteria 
and inoculated sulphate - reducing bacteria (SRB). Sulphur 
isotopes and H2S production were monitored to follow the 
establishment of SRB in the column, while molecular tools 
were used to investigate the microbiological community 
following SRB inoculation. 
 Sub-neutral sulphate - rich water was circulated through 
the column to initiate the spontaneous growth of a sulphate 
reducing bacterial community. Laboratory results indicate that 
at most a limited development of sulphate reducing bacteria is 
obtained using compost as substrate, without additional 
carbon sources. One main reason for this may be the 
complexity of the organic substrate and its very low 
degradability and availability. The organic matter in the 
column was then inoculated with a mixed SRB culture taken 
from a lake near a mine tailings impoundment. After the 
addition of lactate, a full development of SRB was obtained 
with an effective removal of iron of 1.7 × 10 –3 mol/d and a 
sulphate removal of 4.9 × 10 –3 mol/d. Sequences of amplified 
DNA and DGGE indicated a diverse bacterial consortia 
several months after the lactate addition in the organic 
material. The residing bacterial population could be identified 
with 97-99% similarity with the most prominent DGGE bands 
possibly originating from the intrinsic compost population, 
while FISH was used to identify the SRB with lower cell 
densities. 

 
 
 
 
 
 
 
 
 
 

Figure 1. Levels of sulphate and iron at column outlet. 


