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Geoscientific consideration of marine manganese crusts and nodules on global to
nano-scales.
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Deep-sea ferromanganese crusts and nodules are ﬁotential future metal
resources for Co, Ni, REE, Pt or other elements, but the chemical and physical properties are yet
fully understood on nano- to global scales. We, jointly with national and international institute,
conducted hi-tech analyses and on-site exploration for understanding the geoscientific parameters
controlling their compositional and physical properties and their variability. Our 3-year research
program provided important geochemical and mineralogical and chronological data of ultra-slow
growth, modern precipitation, water-depth dependency of some redox-sensitive soluble metal elements,
which are of practical use in exploring the ore deposits or in archiving the pleoceanographic

environments.
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