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Abstract: Rare earth element (REE) is a general term for the 17 elements including 15 lanthanide elements
and Sc and Y. Because of its irreplaceable role in manufacturing, metallurgy and other industries, REE has
earned the title of “industrial vitamin”. Deemed as one of superior strategic mineral resources, the share of
China’s REE resource in the global reserves has declined sharply in recent decades due to over reliance on
and exploitation of a few super large deposits. Therefore, it is urgent to conduct an in-depth investigation on
the geological characteristics, metallogenic regularity and resource potential evaluation of REEs in China.
Since it is one of the REE rich countries in the world and possesses of complete REEs, a great deal of work
has been done on REE metallogenic theory in China. Here, we carried out comprehensive analyses of REE
metallogenic potential prediction of various provinces, using prediction model and comprehensive geological
information prediction method with MapGIS platform. According to spatio-temporal distribution of REE
deposits, and magmatite, tectonic and stratigraphic control factors, as well as tectonic units, we identified
17 rare earth metallogenic zones. We also screened typical ore deposits of different genesis and summarized
their geological features and metallogenic types. Further, we established prediction models of REE deposits,
such as sedimentary metamorphic, magmatic and ion adsorption of weathering crust types. A total of 930
minimum prospective areas were delineated nationally, amounting to approximately 327.00 million tons of
cumulative forecast REE resources. According to the regional metallogenic characteristics of REE deposits,
we classified the minimum prospective areas as level-11 prospective areas, which were further merged into
133 level-111 prospective areas. In addition, the amount of REE resources was documented according to
metallogenic belt, prediction depth, geological reliability and utilizability. We selected 6 level-111 priority
prospective areas including Yunkai — Dashan and Dasi — Xiaodong in Guangxi, Bayan Obo and Baerzhe in
Inner Mongolia, Miaoya — Jiangjiayan in Hubei and Mianning in Sichuan, based on metallogenic geological
conditions favorable for mineral potential analysis. This work can provide guidance for further REE exploration.

Key words: REE deposit; metallogenic geological characteristics; resource potential evaluation; prediction

model

S EHEI 2017 - 10 - 15;f&E B #7:2018 - 03 - 15
EETE  E b FT 8 AR 5“4 E &2y = S W7 (1212010633905, 1212010733806 ,1212011121040)
EEB A B EEA992—), B, WA, FENF = FIFEBUNIF M5 . E-mail: Tongfeil992@hotmail.com

http://www.earthsciencefrontiers.net.cn %5 47 %:,2018,25(3)



96

I, B IEHPE .5/ b F 474 (Earth Science Frontiers)2018, 25 (3)

W EHRIAZAATAMAT ISHMEAETARAL LF 1T HAETHEK, SNEMF . EL2ET L
AHMEAFRGER AR AT AEZ"2H, A EARBELNOREIT ZFRZ—, FPEH L TR
WTHELTFOLERAR T BRRAET RAALFTREEFREFRE, L &R LT RAEZGILE LA
TH., BR. 25— T oM P ELELRAHE RFTAEALTREAEN., TERAERA LT RXE,
HETHTRERF & ATAANSERTZLTDELET XKEIMNS, AXRAFRBER Z0R1E LT 5
R EABRRENH LT R B AT ERGEMZ E L, MapGIS#5 -4+ & - A REEILE S S50
MR, RBETERLEINEoH 2R E MERPREFETFREARRRMELT. XN ST 1T M HLH
RH R4, R, el REARBEAGRBT K, EELRT I AFERRT X, Elha b 57 R
TRA ERE AL cEFRARBEFH LT AMER, EL4BREEARNETEET 930 AN L5 %l
R, BARFMFRZTL 32700X10" t, RBHEF EHRAFHFEFRIDFAMRAFA 2 ZF0R, Ft—
At A 133 A 3 AN K, I ARE R B R A A, 42 R B B R E R B M R T AR E AR R R A A
BENHELARTBATILE, RERBHRLT AT A LH . ART S BEFAL . A5 1%, AE
TOEHM CRY, N FREAELBWNETEF AN TINIRATMNEAEFTRTRES AN AT

— VB EHRE RS,

KR AL F R AL TR B AR TR AE A

FE 4SS P618.7;P612

0 55

M LI R TR R 5 1B R I ¥ £
57 B 71 () 15 B R JC R DL KA B AE 17 Fhoo
FALRY . o, 15 il R oT R AV o kR
+ 6 FE (LREE) f1 & # + 56 K (HREE) Wi 28, Al &
FEAE La B Eu F X R GHAE Gd 3 Lu LU
KoY ETFE . I EAAEAE AT WG 4 55
J5 N Tz T LA R S W A A
J7 1B A ME LA 1R T B A R Y e
. SR, P E R EEC LM 20 4 70 B4R,
A SR 74% . 2 90 AFMROR FRER 45 64247 . 2
BER A ER 90% DL B R R P, T E IR
) BRBR A A5 28 8 2R A7 v B A 0 o R B R
T T B A AR R B S

FE] P A B0 b B8 RS O PEAN AR DGR 32
f 45 USGS 7£ 20 t22 90 4FAR 58 1A 25 — IR0 7= ¥
JE e B E M 0 H DL 2 5 R A Bk 7 R O A 3
H.EX ) EURARE DA & ASTER %1 DL f H [
W E B IR R AR BHETE MR+
= R A E SR B RRRE Al 4
E R EEIESDBULANER, EEZESREZEW
i 4 % U5 R A ML LA A A IS 1 300 Tt
(REO) i -4y 1 B4 Sk g - ol 5 A L B 4
W REPAZ T IR 20 55 5 B BE () B - i B2 292K 310
J7 C((REO) , HAs + 47 PR 32 22 0 165 3 op AL 0, LA
TR R E A R 3 R R AR A i 2y 160

NHREE:A XERS:

1005 - 2321(2018)03 - 0095 — 12

T t(REO) vl [ 2 {28 5 — s 4 ¢ U8 kA7 1
FEE L TR BRI BRI R S A 48% . K
2 2010 4F, PR 00 K (RO 23t 447 &b Hp R
KA 4 kb, KA 15 b, AL 39 4b, /N 81 Ak,

— MBI Sy o RS A A B T K ) i
I8 A Tl % il b 2 00 Bl 2% 4 B A s A
Y, RRRFIR S A S EEE LR ETN
FEEMMA - RR A, E RS R RA R,
Bk K.Na S0oc K468 % F.P.CO, K&
JEEARD . T e B e JR AR AR, O BE AL
WA RS S 50 E L R O B
8 VR R AU 1) 5 40 2RORD O 0 AR I T 0 e
e ZEAE S BT SR AR A PN JR) 1 2 3 A I T 0
HEBRLH, WP 52 1 = SR R ) B T
FE AR PR IR e FE IR I AR R TR L T
Ly P9 2B A A S KU T AR DG # -, n
RALSE B F W B R B PR L /0 A A2 LR A R
ALV IR o RAE Y B A H S e
M H R REYIE R e &b, N 5
IR IR AE

A YR 5E A6 B B 2T 1A% LA K 4 FE R L Fim)
SR AR Z b — 2 R P E A
G A R S LT DR A Ml T AR AE B T A =, Rl
G BT XS S ST AR R R T TS A B
AT X, I 2 A IF B 8T 3 LI X, AR 4
T 1 J5 45 P 07 2o+ B 050 3 G T IX O HL 4 B L4k
WS, N R — B £ A B R i

http://www.earthsciencefrontiers.net.cn %5 47 %:,2018,25(3)



I, FR L. %/ # F AT 4 (Earth Science Frontiers)2018, 25 (3) 97

L M 2 W b 5 R ik

1.1 BLH B =0 HEIE
TE BRI 8] L e L BT R B A T R A

R 1D,

SRS AN [ 28 B (9 F 87 AT i )

NAT—sE e — e = Bk e Y R R £ 3
%ﬁ;bﬁé?ﬂlﬁ"%ﬁmﬁﬂtm;%?WW@HH@MEH#
(Ve e S B T R N R e 5 S I E Y X i
Hir B o A T A A o L AR D R 1
A A B0 DU 42 5 728 B B A 1 32 R T B T
A AR TR B s B T R i T SR Al .

1 PEFEHRLITEABRT EH
Table 1 Metallogenic age of major REE deposits in China
H(X) TR 44 W WARAEIN/Ma MR AR A
JUAR i BT R REE 114 K-Ar e 1L 3 e AL
IR FEA5 6 REE 144.8 U-Ph e 1L 0] g A A 20
I BEeXMr REE 93 U-Ph e 111 30] AR 450
i IH M REE 225 K-Ar EI5 TR AR A1
i) G REE 236 U-Pb I 32 1) X 7 e g L2
FUWE A B AL REE 164.7 Rb-Sr e 1L 3] 4 A A o8
I B A REE 230 K-Ar Z157: TR RSB
i SN REE 221.2 Rb-Sr B 52 18] 7k 4 g A L340
bige] WE REE 230 Rb-Sr EE2: ] A ok 4 135
A Jowe R REE 124 U-Pb e 111 3] el i
AN ESi) REE 170 U-Pb e 111 3] ;55 45 [56]
Al S0 REE 114 K-Ar e 1L Epey A B
bW =R REE 130 U-Pb T 1L 5 AL
WS VLA B 1Ly REE 172 Rb-Sr e L1 3] 5P AL
e A B B REE-Nb 278 K-Ar 1 75 14 Ay Losd
W N REE-Nb 305 Rb-Sr 46 7 7 1] 7 Ay Lo
Bk 7§ Ev Al Mo-REE-Pb 221 Re-Os B 37 4 B gE A L0) A ]
A& el B AR REE-Au(Ag) 110 K-Ar e 111 1 M gt A A L2
7R Al REE-Au(Ag) 133~174 K-Ar el R f gt
Ly 30 PH A: k0 REE-P 1866 U-Th-P P TAUE Y AR
oy SR 75 REE-U 223~240 U-Pb B3z AR
e [SPE 1 REE-Fe-Nb 1580 Sm-Nd ot R FOUNCECEREEE
A R REE-Nb-Be-Zr 125 Rb-Sr el Espsgl
LSRN B 1L REE 123 K-Ar ELTIIp:G] RN B AL
Bt 240 REE-P JER A kA AL
Hll RALE v REE 256 Rb-Sr 46 3 7 1] I = S Lo
LERC] P B 1 REE-P-Fe 442.5 K-Ar T LA I F% 1E Y A 47
S i PR IR REE-Nb-Ta-Zr 279 LSRR ] 4l RN Hg s
P & REE-Nb-Ta-Zr 273 U-Pb 46 3 v 1] EIPN
i 75 IR I A REE-Nb-P 306 Sm-Nd 46 73 75 1] E PN
b W 2 £ REE-Nb 682 Bt ESN T
i AR ik REE-Nb-Ta-Zr 931 B2 E okt SN
oy 1] 5 1% 4% REE-Nb-Ta-Zr 249 Rb-Sr Ef 7 31 EIPUN I

http://www.earthsciencefrontiers.net.cn

o F A% .2018.25(3)



98 I, BRI ) #h F 4 4% (Earth Science Frontiers)2018, 25 (3)

523 8 o A by BBk b [ e B o Al Tz L H
i B A O R, BB R AN S TP
ARVTPE AR CAYAR O (- 1D, 72 R &
BRI A TR E B MR i BT 2 R, O A T
I B B TSRO 2 A (R A FO N L T E R LT IR
o LY A oz S R R A A R XA e
ER RN R R S R S S SR S N
Mo JZ DL R b 3 4 DR P A A . N TR 2R AR
77 B R Ml A o B 5T 22 S U . 2 R T T A
b F T A B A 0z T R
Bty s 55 Ve A K e A S B T T B A
I S IPAE/S AITEN N E g 1K AN e R
BAE A A T A DU 2 B S TR R A B e B 3 Al
SO, 32O A T R R S Y AR X T
it 9

Horp 558 K A M i 07 & b B+ i
(990 20 PA b IZ 2R BT PR A4 25 18] 3 A1 5 P 1
A B R — B0 H I DR I A . WO R A B R

F TR R A L. S ok % U A
S 3B R R R A LA R R R Y
FRIE K. Na %08 4 J8 0 % & 4, [ & 4 FL.CLP,
CO, R, h HuuE Rt RELDT
I OO AR B AR Y B A 30 R 3 R A L
e 5 EA 80 2RR GEFAREE . WO AR
5 XACAE RSB B IR K 2 77 F i Ly, e £k
HENB T ETEN PRI
1.2 %I BT RH

FRAEVE A 100 AR s XA &) 43
20 O B R AR 1 ) v B 7 o A A
T TAE X o AR i £ fe /N B0 X 43 A R
s DX AT DA B 55 0 L 56 22 5 DD I R Ak 2 R
GLOBE T 17T AR R (K 2),
1.3 BEF RMFRIFMER BT #EX

Hh [ T e B R DR S AL AT R o A
IR MR IR DA RS BT R 4 = R 2, AR L i
b R AE ORI R Ay AR W2 Hor, AR BT IR

70° 80° 90° 100° 110° 120° 130° 140°E
- ' " ! ! 1 ! ! R
= 7 7 T ‘ ‘ \ \ >
T T L2l
=
< =)
&
& .
L5 1=
) o
|
@ Wk
\
® AKX : (
< Al ® 11l .
S @ S
®  ImEHK - Je
% B [ TS \
v ‘ \ e
|
i i 1 T 1
80° 90 100° 110° 120°
A1l FE#HLT KRGO HHE

Fig.1 Distribution of REE deposits in China
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Fig.2 REE metallogenic belts in China
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Fig.7 Prediction of REE resources potential in China
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