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The progress in the study of REE—rich deep—sea sediments
WANG Fenlian, HE Gaowen, YAO Huiqiang, DENG Xiguang

(MLR Key Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Guangzhou 510075, Guangdong, China)

Abstract: The deep—sea sediments rich in rare earth elements discovered in recent years in the Pacific and Indian Ocean basin are a
potential rare earth mineral resource. The metalliferous sediments, zeolite clay and pelagic clay are thought to be the main types of
REY-rich sediments with high total REY(REE+Y) content (400x107°~2000% 107", the highest up to 6600x10~°) and heavy rare earth
content (HREE). The HREE values of the sediments are nearly twice as abundant as those in the southern Chinaion—absorption—type
deposits. Previous chemical and mineral studies suggest that Fe/Mn oxide and oxyhydroxide precipitated from hydrothermal activities
is the main host of the REY in the metalliferous sediments, while phosphate whose chemical composition is equivalent to apatite

(such as fish debris) is the main carrier of rare earth elements in the zeolite clay and pelagic clay. The NASC— normalized REE
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patterns of deep—sea sediments are similar to those of seawater, indicating that the rare earth elements of the sediments were taken up
from ambient seawater. REY were mainly enriched at the early diagenetic stage of apatite without differentiation. Many achievements
have been made about the rare earth elements in deep—sea sediments in recent years. However, the enrichment mechanisms of rare
carth elements in deep—sea sediments and influencing factors still need further study. China has been the dominant producer of REE
and hosts the most known global reserves. In order to safeguard China’s right in the competition for REE in the international seabed

and safeguard China’s benefit, it is very necessary and critical to search for and evaluate potential marine REE resources.
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P11 RSP A L BER 0413 18] (5 Kato Y, et al. 2011 #£2k)
Fig.1 Distribution of average > REY content for surface sediments in the Pacific Ocean(modified after Kato Y et al., 2011)
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RIKFFMENEFARBERBNRUNEEITE (%) MFLTREE(x10°) FFEXTEE
Table 1 The content of major elements (% )and rare earth elements(x 10 *)of the pelagic clay from the Pacific and India
Ocean

AR DA, 2015;@@)kato et al., 201 ;D TFWHES,2016; &K E T4 ,2013; @ KA, 2016, DXIZEAE, 2004; @FHEE, 2014,

FE 2 (2016 ) 38 2t XoF P K- 6 4 b A
FER I, i EOCR EEAFAET/NT 63 mm I WERRER
xR B XRD ﬁ*ﬁﬁfii?W@ﬁi“&
oA R AT, o AR £ 5 iR U P
B TTEK AT 70% Wﬁt,?ﬁﬁﬁﬁiﬂmﬂé?ﬁﬁiqﬂ
Fi L oCE 0 A R B IR M A G, Hodl fig
(AR A R AT

5 REEZ7ERAFAH )& AL

1 5 R TR A S 3 LA
(), % FH AR L0 R E EVHIEAE T, 2
R X T RS R PR A A & 4 e
e, W e R E 4 50 IS IR E A G (Kato
etal., 2011) ; XS T B A 1Y PO A I v

http://geochina.cgs.gov.cn H'EHLTT, 2017, 44(3)



454 o £

H

=

2017 4F

P2 PURFPE s M LRI TR 2 R
a— VAR L IR IEICRRI U i (HUE KT 5677 m ARG — KA R 29 3m AL ), T2 BN - Fh LT 1 Wb A S D it 8
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2.76%)
Fig.2 Types of REE—rich deep—sea Sediments in the west Pacific Ocean
a—The microscopy images of REY—rich pelagic sediments from the Western Pacific,mainly including clay, zeolite, fish debris and micronodule

(sample was collected from about 3 m at the water—sediment interface with a water depth of 5677m); b and c—fish debris collected from >63 pm

fraction in pelagic sediment; d—the BSE image of fish debris whose chemical composition equivalent to apatite
(Ca0=47.99%,P,0:=35.22%,F=2.76%)
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Table 2 Maior and Trace elemental concentrations of representative zeolite and micronodules by LA-ICP—MS
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Table 3 Major and trace elemental compositions of representative fish debris by LA-ICP-MS
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K3 R R L T REY 54 3 IR HICIEIE L2 CaO 5 P.OAH K i
Fig.3 Relation of X REY vs. major elements, CaO vs. P,Os from pelagic clays in the Pacific Ocean
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