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Marine manganese deposits include nodules and crusts of massive iron-manganese oxide aggregates
associated with useful metals. The deposits are known as potential resources of cobalt, copper, nickel,
rare earth elements, platinum, and tellurium. However, the controlling parameters on the regional and
temporal variations in chemical and mineralogical composition have not been clarified yet. In this session,
various factors in the growth of manganese oxides, enrichment and circulation of metals,
paleoenvironment, and formation age of manganese deposits will be discussed from viewpoints of
geology, mineralogy, paleocean sciences, geochemistry, microbiology, and sea floor engineering.
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In recent years, it has been discovered that ferromanganese nodules are densely distributed from the
south to the east of the Japanese Exclusive Economic Zone (EEZ) around Minamitorishima [1].
Ferromanganese nodules in the Minamitorishima EEZ contain Co at the maximum of 0.65% and Ni at the
maximum of 0.8% [2] and thus, expected as a future resource for the critical metals. To focus on the
promising areas for the future development of the nodules, it is necessary to elucidate their origin. The
internal structure of ferromanganese nodules is one of the most important keys to understanding the
origin and growth history of the nodules.

In this study, we conducted X-ray CT analysis of the nodules from the Minamitorishima EEZ to
nondestructively identify the internal structures of the nodules. As a result of the analysis, it was
defined that the oxide layers of the nodules can be classified into 5 layers on the basis of the difference
in X-ray absorption rate. We also found that the X-ray absorption rate corresponds to both the growth
texture and chemical composition of the oxide layers. Moreover, several peaks were observed in the
histograms of the total oxide layer thickness, and these peaks corresponded to number of oxide layers.
This suggests that formations of ferromanganese nodules occur intensively during certain periods when
each oxide layer starts growing.
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