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as sulphate reducers and methanogens, and is called interspecies H2 

transfer, a process of significance in the anaerobic decomposition of 
organic matter in sediments, sewage treatment plants and the animal 
rumen. 

In this short review I shall attempt to describe how the different 
groups of bacteria interact in space and
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fermentations and proton reduction (Jones & Simon 1980, 1981). These 
values were obtained in studies on Blelham Tarn but serve as a first 
approximation for similar soft-water eutrophic lakes. Variations might 
be expected in waters where the levels of the electron acceptors nitrate 
and sulphate differ significantly. The figures show, however, the main 
difference between decomposition in these freshwaters and marine 
systems. The latter, of course, contain nearly 200 times as much sulphate 
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urea provides the major source of ammonia (Jones, Simon & Horsley 
1982) and that urea may be a far more important intermediate than had 
been realized previously. The bulk of our effort was therefore devoted 
to the study of denitrification, particularly to the use of gas traps to 
study N2 losses from sediments. 

It was with some surprise that we had observed the loss of almost 
three times as much N 2 from the littoral oxidized sediments as from the 
profundal sediments which became anoxic during the summer months. 
What factors contributed to the greater denitrification, an essentially 
anaerobic process, in sediments which contained oxygenated surfaces 
throughout the year? After several
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produced by decomposition will either be bound chemically in the 
oxidized surface sediments (there is no oxygen depletion in the overly-
ing water) or converted biologically to nitrate. The sediment particles 
in the littoral zone are sufficiently large (Jones 1980) to ensure that active 
nitrate reduction can occur within their anaerobic centres (Jones 1979b). 
The higher summer temperatures in the littoral zone ensure that these 
biological reactions
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component to the process. The reduction of Fe (III) by profundal sedi-
ments had a temperature optimum of 30 °C and was inhibited by mercury 
salts, suggesting that it was largely biological in nature (Jones, Gar-
dener & Simon 1983). Although Fe (III) reduction has a major effect on 
the redox chemistry of the more eutrophic water bodies in the Lake 
District, it became clear that it accounted for less than 1% of the reducing 
power entering the hypolimnion as organic matter, or made available 
to Fe (lll)-reducing bacteria in culture (Jones, Gardener & Simon 1984). 
The bacteria which reduce Fe (III) are usually facultative anaerobes 
and many reduce nitrate, but we
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carbon, nitrogen and sulphur cycles. However, many questions remain 
to be answered. In the presence of oxygen the role of bacteria in the 
acquisition and deposition of ferric iron has yet to be quantified, and 
the mechanisms of Fe (III) reduction in the absence of oxygen are still 
incompletely understood. The reduction of Fe (III) is affected by the 
presence of other electron acceptors (e.g. Mn (IV), NO~3), by the 
mineral form of the iron and, in certain circumstances, by physical 
contact between the iron and the bacterium involved. We know little 
about the interaction between bacteria and the iron bound in clay 
mineral lattices, or how the presence of
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decline in production was due to a limitation in H2 (Jones, Simon & 
Gardener 1982). In other words, there was insufficient organic matter 
reaching the sediment to sustain methane production. 

A more detailed study a year later, however, showed that there were 
periods during late summer when the addition of molybdate stimulated 
the production of methane. Under such circumstances one could no 
longer assume that sulphate reducers were acting as hydrogen donors; 
they must indeed be competing with the methanogens for a common 
resource. This resource turned out to be acetate, and therefore different 
metabolic groups of methanogens and sulphate reducers were likely to 
be involved in its metabolism. A furthe
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dent on the partial pressure of hydrogen. The introduction of 14C02 

into minicores of Blelham Tarn sediment, collected and incubated in 
such a way as to cause minimum disturbance, showed that the aceto-
genic bacteria which reduced C0 2 to acetate could account for as much 
as 50% of the H2 used by methanogens to convert C0 2 to methane. The 
use of inhibitors also showed the metabolic interaction of acetogens 
with both the methanogens and sulphate reducers (Jones & Simon 1985). 

Clearly the late summer period in Blelham Tarn is one when the 
bacterial populations of the profundal sediment undergo rapid fluctu-
ations in activity and interactions, presumably in
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I can think of nowhere in Britain outside the FBA where such a detailed 
investigation would have been possible. 
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