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Iron, the fourth most abundant element in Earth’'s crust, is also one of the most abundant variable valence meta
elements. Redox reactions of Fe with C, N, O, and S drive the global biogeochemical cycles. Because of the limited
solubility of ferric Fe in the environment, the speed of cycles involving ferric Fe is usually slow. Numerous results
have shown that microbes play a significant role in the iron biogeochemical cycles including the formation and
transformation of iron minerals. Recently, various interactions between microbes and iron minerals have been
reported, especially the interplay between microbes in the presence or absence of iron minerals. Among them, the
most dramatic topic is the study focusing on the microbial extracellular electron transfer mediated by iron minerals.
In this review, we discuss different kinds of microbial geochemical iron cycles and the representative microbial
species during the cycling. We also present the mechanism of microbial extracellular electron transfer, in the
currently best-known form. The interactions between microbes and iron minerals, as a fascinating topic for this
review, cast new light on further mechanisms and potential environmental effects of the microbial geochemical iron
cycles.

microbial geochemical iron cycles, dissimilatory iron reducing bacteria, Geobacter, Shewanella, microbial
extracellular electron transfer, iron minerals
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