Role of a unique population of lithotrophic, Fe-oxidizing bacteria in forming microbial Fe-mats at the Loihi Seamount
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Iron is one of the most abundant energy sources for lithotrophic organisms on Earth, by extension it is reasonable to assume that it has the potential to support microbial ecosystems on other planets were they to exist now or in the past. Nonetheless, our understanding of microbial Fe-oxidation at circumneutral pH is poor. Extensive mats of Fe-oxidizing bacteria (FeOB) at the summit of the Loihi Seamount (1100m deep) are associated with low to intermediate temperature (10° to 65°C) vents whose fluids contain 10’s to 100’s of µM Fe(II). The mats contain 107 to 108 bacterial cells/cc and the morphology of the Fe-oxides is indicative of biological origins. We have isolated an obligately lithotrophic FeOB from Loihi, Mariprofundus ferroxydans. Phylogenetic analysis shows that  M. ferroxydans is the first cultured representative of a proposed new Bacterial division, the zeta-Proteobacteria. Molecular evidence from Loihi, based on clone libraries and terminal restriction length polymorphism (tRFLP) analysis of 16S rRNA genes, indicate this lineage of FeOB is the most abundant inhabitant in the Fe-mats. Furthermore, this lineage is ubiquitous at diverse Fe(II)-driven ecosystems at  hydrothermal vent sites throughout the Pacific. An interesting aspect of the Loihi ecosystem is that the summit and caldera are in an oceanic O2-minima zone with O2 concentrations around 0.5 mg/l. In effect, Loihi could serve as a proxy for the late Archaean when the Earth’s atmosphere went from reducing to oxidizing, and when abundant Fe(II) in the ocean probably played an important role in shaping the  biogeochemistry of the planet. 

