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Metallogenic belts of deep-sea REY in Pacific and Indian ocean(modified from Ref. [4]): (a) Distribution of ) REY

concentrations in surface sediments; (b) Distribution of Y REY concentrations in 0—2 m thick sediments
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Table 1 Characteristics of four metallogenic belts of REY-rich sediments(modified from Ref. [4])
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Fig. 2 Spider-web diagrams of elements in different materials(modified from Ref. [64]): (a) UCC-normalized of main
elements in different samples; (b) UCC-normalized of trace elements in different samples; (c), (d) NASC-normalized of

REY in different samples.
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Fig.3 Concept for seabed rare earth mining(Modified from Ref. [11])
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Advances on study of exploration and development of
deep-sea rare earth resources
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Abstract: Discovered in the past decade, rare earth elements and yttrium (REY) in the deep-sea sediments became
a new type of marine mineral resource that enriched in the middle and heavy REY. Focusing on the Pacific Ocean,
Japan and other counties have conducted deep-sea REY resource survey and research, as well as the development
and utilization of the resource. China has successively found large areas of REY-rich sediments in the Indian Ocean
and the Pacific Ocean, and preliminarily divided four REY metallogenic belts in the Open Ocean. At present, the
deep-sea REY resource detection methods are mainly gravity/piston gravity coring combined with the sub-bottom
profiling. However, most of the acquired cores cannot reach the bottom boundary of the REY-rich layers. It is also
difficult to precisely determine the REY-rich layer by the sub-bottom profiling, which seriously compromised the
exploration and assessment of deep-sea REY resource. In the future, it is necessary to strengthen the research and
development of the deep-sea REY resource exploration technology and equipment, establishing the integrated
exploration technology system of long-length coring, high precision sub-bottom profiling and in situ elemental
analysis on sediment samples. Meanwhile, we should conduct more research on the governing rules of the REY
spatial distributions, and enhance the exploitation and utilization technology for the deep-sea REY resource, in
order to provide support for rapid and accurate search of “high grade, continuous distribution, less impurities”
deep-sea REY-rich areas, and for the REY resource assessment.

Key words: deep-sea REY resource; regularities of distribution; resource survey; development and utilization;

technologies research; research and development

Foundation item: Project(DY 135-R2-1) supported by China Ocean Mineral Resources Research and Development
Association; Project(91858209) supported by the National Natural Science Foundation of
China
Received date: 2021-06-03; Accepted date: 2021-08-24
Corresponding author: SHI Xue-fa; Tel: +86-532-88967491; E-mail: xfshi@fio.org.cn
(RE 15



