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Comprehensive research on deep-sea metalliferous sediments as a new mineral
resource
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We discovered a deep-sea sediment with high concentration of rare-earth elements
and yttrium (REY), termed as “ REY-rich mud” , is widely distributed in the Pacific and Indian Oceans.
The REY-rich mud constitutes a new resource for REY, essential for modern high-tech products. Our results
of bulk sediment geochemistry, synchrotron X-ray radiation analysis, and statistical multivariate
analysis demonstrated that the REY-rich mud occurs via accumulation processes of REY in hydrothermal
Fe-Mn particulates and biogenic apatite with very low sedimentation rates. In the Japanese exclusive
economic zone around Minamitorishima Island, we also discovered “ extremely REY-rich mud” containing ~20
times higher REY contents compared to on-shore Chinese deposits. The future development of REY-rich mud
has been included in the latest Japanese “ Basic Plan on Ocean Policy” . We are now deploying various
efforts to develop the mud through collaboration among government, industry, and academia.
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