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Fig. 1 Microfossils of rod-shaped bacteria found in nodules by Nayak et all*'' (SEM images)
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Tab.1 Mineral composition of ferromanganese nodules
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Abstract: As a potential huge metal treasury in the world, deep-sea ferromanganese nodules have become a hot
spot in exploitation of seabed mineral resources nowadays. So a deep understanding of mineralization process is the
precondition for development and utilization. It was found that the iron and manganese minerals in polymetallic
nodules are not only formed by pure physical mineralization, but also include the biologically processes driven by
microorganisms (biomineralization). Therefore in this paper, we introduce a multidisciplinary method including
molecular biology, mineralogy and geochemistry to investigate the biological mineralization process and character-
istic of ferromanganese mineral in marine polymetallic nodules. The growth rate of deep-sea ferromanganese nod-
ules is very slow and its growth evolution is accompanied by the activities of microbial community. So in the proc-
ess of the growth of ferromanganese nodules, the changes of microbial community structure are also recorded in
different periods with the formation of many microfossils. In the biomineralization process of iron and manganese,
bacteria can oxidize Fe and Mn through enzyme-catalyzed reaction with the possibility of biological energy gener-
ated at the same time. Furthermore, microbes can also promote the accumulation and precipitation of Fe and Mn
through nonenzymatic reaction. These studies indicate that biomineralization has a great contribution to the miner-
alization of ferromanganese nodules, and provide a more comprehensive and accurate understanding of biogenetic
process of deep-sea ferromanganese nodules. Therefore, it is supposed to provide the basis for supplementing the

biomineralization theory and exploitation of ferromanganese nodules.
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