ISSN 0256-1492 W RS 5 U4 R %4045 5 3 1
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.40, No.3

DOI: 10.16562/j.cnki.0256-1492.2019032101

FRKFERA ~RIBRENE T L IK K 8] &

TR B AL, mCEY, AKEF?
1. o [ b BT A3 4, B 5T 100083

2. v ] M S5 9 A J) Hb 2 SR PGy, B RT 100083

3. e b SR A R A TR T M SRR AT, 7 266071

4. v [E] b 5T IR A Sy 1P R M B R A Ry, TN 510075

BEHRRFALBREFSUEET THR, LMANE 4 A FHLEF XGRS TR TR AERTERLES, Akt
RRRT FHFRGBHERE, AINBTERKESLELEB T4 L2 52 BRANHBIRERHLEFTRILK 2H A,
SMBELET 2N LN ARBFEERRE RS FHESRALR, FNBTRFH CALHLARL AR PRFEARELLRE
FRARST S EBEN. S ERRNHTFRERGEAL, G TERXELET P HREE, BHEX, KHEF A0 £239]
R A o EAL, R AR BAR A FI R B A, B AR B B AR R B R R R W AT R R AN @IS AR A E R

Br 5 75 @ 60 ) 2 Fe LK
KBIR:BFRER; 32 BEH; 54% 5, 52BN, RiEH L, BHEFL
& 55ES:P744 SHERFRIRAS: A

Current status and problems of exploration and development of world ocean metal mineral resources
WANG Shuling'?, BAI Fenglong’, HUANG Wenxing’, SUN Zhangtao'?

1. National Geological Library of China, Beijing 100083, China

2. Geosciences Documentation Center of China Geological Survey, Beijing 100083, China

3. Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266071, China

4. Guangzhou Marine Geological Survey, China Geological Survey, Guangzhou 510075, China

Abstract: The world seabed holds abundant metal mineral resources. The minerals on the seafloor such as cobalt, nickel, rare earth, and other
minerals, are tens or even hundreds of times higher than those on land. Therefore, they are considered the ideally alternatives for future mineral
explorations. This paper introduces the current status, distribution and potential of these resources in the world’s ocean, including polymetallic
nodules, Cobalt-rich crusts, polymetallic sulfides and deep-sea REEs. This review analyzes and summarizes the cases of metal mineral
exploration contracts in the international subsea area since the 21st century, and discusses the advances in the mining tests of polymetallic
nodules and polymetallic sulfides in the Exclusive Economic Zones of Russia, Papua New Guinea, Japan, China and other countries.
Considering that the world's ocean metal mineral resources are abundant and have great potential, their exploration and mining are increasingly
emphasized by governments all around the world. International seabed exploration contracts have been continuously increased, and commercial
exploitation has been put on the agenda, but the mining of metal mineral resources in the international seabed areas still faces many constraints
and challenges in terms of technology, regulations and environmental protection.
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Fig.1 Global distribution of the three primary classes of metal-rich deep-ocean mineral deposits: polymetallic nodules,

Cobalt-rich crusts, polymetallic sulfides™
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Fig.2 Metal grade, global resource distribution and estimated metal tonnages for Cobalt-rich crusts and land-based reserves!'"
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Fig.3 Global distribution of active (red) and inactive (yellow) seafloor massive sulfide sites!"
Sites where no detailed information on activity is given by white dots (N = 378). Exclusive economic zones are indicated as enclosed areas.
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Fig.4 Distribution of rare earth deposits in deep sea sediments on the international seabed !
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Table 2 Mining-geological characteristics of polymetallic nodule deposits on the continental shelf of the Gulf of Finland
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Table 3 Some articles of the United Nations Convention on the Law of the Sea related to environmental issues in deep sea mining "
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