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Permeable marine sediments are dynamic environments, with 

oxic-anoxic boundaries constantly changing due to wave 

oscillations and tidal cycles. As such, this environment selects 

for metabolically flexible bacteria, with fermentation 

dominating and remaining uncoupled from terminal 

respiration processes [1-2]. Despite these recent findings, we 

lack a complete understanding of the fermentation pathway 

and the question remains as to the fate of the metabolic end-

products. To date, this research has primarily been 

undertaken in temperate silicate sediments, while here we 

present work from metabolically active carbonate sediments 

of Heron Island, Australia. Using biogeochemical analyses 

and metabolomics we will present a comprehensive mass 

balance of carbon mineralization and electron acceptors 

utilized. In combination with metagenomics, we will further 

explore the possibility that bacteria are storing energy 

intracellularly via molecules such as glycogen, 

polyhydroxyalkanoates (PHAs), triacylglycerols (TAGs) and 

wax esters (WEs).  
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