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Do ‘cable bacteria’ enhance 
dissimilatory nitrate reduction to 

ammonium in a periodically anoxic 
estuary? 
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The increasing prevalence of hypoxia in many estuaries 
worldwide has lead to great interest in how this effects key 
biogeochemical cycles such as nitrogen, which is a key driver 
of estuarine productivity and hypoxia [1]. In our studies of the 
periodically anoxic Yarra Estuary, we have consistently 
observed increased rates of (DNRA) relative to denitrification 
during oxic conditions and lower rates during anoxic 
conditions in the water column [2]. Further controlled 
laboratory studies of depth profiles of 15N-N2 and 15NH4

+ using 
novel gel samplers confirmed these observations. Moreover, 
we observed DNRA rapidly recommenced after the sediment 
was re-oxidised. Slurry incubations of sediment taken from the 
site suggest DNRA was linked to Fe2+ oxidation. We 
hypothesise that under anoxic conditions Fe2+ is both lost from 
the sediment to the water column and bound up as FeS leading 
to a reduction in rates of DNRA. Upon re-aeration of anoxic 
cores we observed a rapid development of pH maxima and 
minima indicating the presence of ‘cable bacteria’ performing 
electrogenic suphur oxidation within the sediment. We 
hypothesise these organisms enhance DNRA through the 
liberation of Fe2+ near the sediment surface. Sediments in 
periodically hypoxic estuaries, may therefore have increased 
rates of DNRA relative to denitrification, potentially 
exacerbating the problem of hypoxia as bioavailable nitrogen 
is recycled in the form of NH4

+, rather than being lost as N2. 
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