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Fig. 2 Chondrite-normalized REE patterns of the representative REE ore-bearing granites in Yunnan
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Table 3 REE geochemical characteristics of REE minerals from the REE-bearing granites in Yunnan( %)
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Fig. 3 BSE image of rare earth element minerals in parent rock of iRee deposit in Yunnan
Spn—HE 47 s Aln—W 7547 3 Ap— B KA1 5 Mnz— U A7 s Xemn—WREZH™ s Zrn— 85 47 s Bas— SR Bl 7 5 Syn-Y— 30 43 §542.00" 5
Tri—4147 s Cer—fE 4l 47 s Fer — M #2 8 4 s lm— 4k 8k 4™
Spn—Sphene; Aln—allanite; Ap—apatite; Mnz—monazite; Xtm—xenotime; Zrn—zircon;

Bas—bastnaesite; Syn-Y—synchysite-Y; Trt—thorite; Cer—cerite; Fer—fergusonite; lm—ilmenite

3~10m, figJE Al ik 30m, B UL A2 AL 1 22 4k . 7E
ARG 1Ly e B8y L 00 5 J55 90 L 39 1) T 8 4 A A
VAT BRI AL 5 T SRR AR T ERR R A e T A
BRI o R  FE T LA Ry s o A8 T A
Fea 14 23 B4 1A HOE 25 2 1 IRDE A SLE . 6
PRABURE M — B 2% - L 220 57~ 107, 8 1l g g A%
BES 20°~30°, O (RELIR AT 2y HR R T LR A A A
BMAEWA, J5EHEMEEREL 1~4m, KJE A
1om DL bl i KA iR = .
4.2 RULFTHIMEAEMK

AR TE 9 8y Jo 28 98 RT3 W8 T8 B L Bl )
RGP =2 . ARHE =A™ X5 A KAk 72 &1 T Y
Giit, KA e B KL E T 2 L BB A

BTG 5 (4100 —>5400) . B L 07 W) % 1 3 W R A
(A7 %5—>2200) s &I ) 0] L34 ) #7020 10T X
fesert.

PEB Y L e o . D =8 A
A s AT PR AT 22 A BUDIR % I 5 22 . MR )R
F A WAL Z & B W N (6 50—>2920) s K AREJE &
B AT (BURHR A1) 32 WA AR AL 15 B 1S 5 i
(& da) s B A7 38 2048 = BE A OK = 8O 46 78 Xk
Fo i HFER AR (205000 s b 2 KAk, 2k Lk,

BB LA e A g 3 RO A TR A R
ST I g (B 4, g FE B IS
WAL JZ 78 & 52 6005 48 41 W BT 2
2T, & 1300, WRTLZEERKALE. @ik



%14 R 28 55« 2 m B 1 R B 2R A L L A 185
# L2
Kao Kao
Q
Vrm
nyGb Ab Vrm
H T A=A o ur, Kao  Kag Kaplll |
N =
I gao Kao Kao Il Kao
e WAL 7 )2
Il Ka Ka Kao Ill Kao

B4 MH & X AE K XA TS 5k B i 6T 0 007 JOH IR A0 26790 XRD % £k &

Fig. 4 BSE image of rare earth element minerals and representative X-ray diffraction patterns of

weathering crust in MH iRee deposit
Qtz— A 3 Kis— 8K A s Mc— RS A s Be— 8 & BF s Zen— 45 A s Im— 4Kk 97 s Minz— il & 1 5
Kao— @ A1 s T—Ht Rl 7 OK =8 s Mnt— 52 i A1

Qtz—Quartz; Kfs—K-feldspar; Mc—microcline ; Bt—biotite; Zrn——zicorn ; lm—ilmenite ; Mnz—monazite;

Kao—kaolinite; Ill-—hydromuscovite; Mnt—montmorillonite

R R (88 %051 %0 I 7 52 A S
Fi W AR E) 85 (6 %6 —38 %) BRI A RS2 i A1
FERRK A BRT YR A XA . 7 KL
FeP RSN B A R R KRR SR OE R
i MH 8 X [ F 4 (38%) B B /= T QN 87 X
(14 %0) 5 101 58 i A7 W2 J5 # (39 Vo) i Tl (110,

A P e AR AE O e DL B i s
BURME A A B RAR L R (& 4blo) s
VR R KACTE B B4 T i A R — S E HE A 0 25 s £
Wy 525 R DL HE A B A B A BL AR
R R0 S 1E KA 5E LRI .
4.3 RUFEMULZEAK

H A H A 7 58 19 & 07 46 5 s KUK e (QN
JRMH 8" JKF BG] # R 558 A 22 R AE 7R« AL 5
i) SIOfER LR AT RE  m N E2RLE
TGN, HE TR  Na, 0K, O F1 CaO kK
H e Fe, O, L TiO, F1 AL O, H A5 B 5 1 15 1 X
7B W & &8 E; MnO, MgO,FeO #1 P, O;

S 53 AE ML 7S AR A0 A K KUk 7 b i 76 + B A
55 LA R Rl BORE B A T 43 1l 2L 4 RUAR 2 T XL
)2 2 REE A%+ 56545 5 5 (B 5a)
4.4 BITEERUEFHSAARE

KB IR A W7 R 1 E 2 XA E
WAL Z >N Z A LT . ek A XA
7o REE % & 4 T 2 KL JZ d, Hk O 2 KUk
JZ . AR R G L YRR 2 A T N M E 5T 4 R T
Hg A ] ik B B 1) IXUAR 7 v AR - TC 2 43 A AL 43
5 2 U AR = R F S XAk
FRITH A R0 R”.REE W RaER LEME
AR 2 5 R A 4 AL 2 B i (T 4a) s “ sl w7
Al iR R R 2L R+ B E L REE F
TE 2 B IR AL B 4 (=8m) , IR (B 4b) s
Z AR BRSO RE REE fE R BN & 4
VR B 40 ZHOIE 1) 52, REE 52 #iL %
JKAE RS2 o LU 006 8 A R DA 1) O 32 LU IR BR T i
9 W AE I LASE 3 A ) 38 0 IR e s R 4 2 5



o o R
186 http://www. geojournals. cn/dzxb/ch/index. aspx 2020 4¢
PR (B Ad) 14m,LREE F& k. HREE 3 &, B H oy 2 & £ 1

LREE 5 HREE 7 % £L 9 70 A JE XAl 23 o
FZ & RS2, W QN &R 14 DR
fL . B HREE 528 i 85 LA % 7] T 2 13m.,

HE LU0 LREE fil HREE H-5 K [6] i i % %h 5
(K 4b). M#E{KE . LREE f1 HREE 7& 4 X4k 2+
B AIE R, 8 BoR 1 LREE 784 KL 2 36

LREE 5 HREE 19 % & 52 3t 20 W7 1 5 1 g 3 31 4 . HREE 7 F & 4.
(x10°) (x107) (x107) (x107)
0 500 1000 0 500 71000 1500 0 500 1000 1500 0 500 1000 1500
0 : ) 0 : : y 0 : : : 0 : . ‘
L1y (a) Iy (b) 1 / (c) Ly (d)
21y 2N 21,7 [
/
44 441 4 4
5474 5414 5 : 5 A \\
= (3 = = 6 = 6
Eg,’ 52-' E 74 E 4]
8 gl 8 4 8 A
w 94! Kol % 9 B 9
101 104« 10 4 10 {1
11 4 1n4 , 11 11 1y — XREE
12 24 Q 12 12
1351 13 ) 13 A 13 A ==Yy
14 14 4 o 14 14 {4
| &2 VR N 1 = E EL
ol o w1 xHmA | 5] X Ce
SHNA il = PR30
K5 =rg QN iRee § JRRAL5E # H  7 + 00 R 1Y & S A
Fig. 5 Diagram showing> REE, > Ce, 2Y of weathering crust in QN iRee deposit
T4 ZEONiRee FEARUFHAEHENEFHEB LD HEME(X107%)
Table 4 REE and Ree’* content (X107¢) in the representative REE ore-bearing granites in QN iRee deposit
oL s B AR A
B 2 2 P1 P2 P3 P4 P5 P6 P7 P1 P2 P3 P4 P5 P6 P7
R (0.3m) | (0. 6m) | (2. 5m) | (4. 5m) | (6. 5m) | (8. 5m) [(10. 5m)| (0. 3m) | (0. 6m) | (2. 5m) | (4. 5m) | (6. 5m) | (8 5m) (10. 5m)
. £ A0 0 A0 K R = £ = L 2R R
FaRis = #+)2
(A= 1)z 1)z 1)z 1)z (A= (A= 1)z (A= 1)z (A= 1)z
La 39.4 45. 4 169 112 120 60. 1 76 0. 15 3. 64 99. 5 48.2 54.4 15. 4 9.37
Ce 98.5 173 108 146 135 116 122 0. 39 26.6 30. 3 21.7 17. 8 4. 97 6.28
Pr 8.27 9. 88 35.8 24.3 25.3 12. 3 14.8 0. 05 1. 05 22.4 11.7 12.6 3.73 2.42
Nd 29. 4 39.1 132 92.3 93.7 42.1 49.1 0.09 3.73 80. 2 41.9 46. 6 14. 2 8.71
Sm 5.1 5.94 24.1 15. 2 16. 8 7.92 8. 36 0. 05 0. 66 15. 8 7.85 9.41 2.82 1. 27
Eu 0. 54 0.56 4. 29 2.3 2.61 1. 06 1. 16 0. 05 0.13 3. 46 1. 65 2.07 0.58 0.23
Gd 3.68 3. 67 18.5 10. 3 13 5.75 5.75 0. 05 0.51 12.9 5. 67 8.12 2.31 0.77
Tb 0.53 0.49 2.56 1. 36 1. 79 0. 77 0. 94 0. 05 0. 06 1.75 0.74 1. 15 0.32 0.09
Dy 2.51 2. 14 12. 1 6. 26 8. 86 3.63 4.8 0. 05 0.3 9.15 3. 89 6.21 1. 83 0. 48
Ho 0.45 0.41 2. 14 1.17 1.53 0. 65 0.95 0. 05 0.05 1.74 0. 69 1.12 0.32 0.09
Er 1.2 1. 07 5.957 2.93 3.91 1.73 2.75 0. 05 0.12 4.15 1.6 2.69 0.79 0.19
Tm 0.18 0.16 0.72 0.41 0.53 0. 25 0.42 0. 05 0. 05 0.53 0.21 0. 34 0.1 0. 05
Yb 1. 04 1 4. 37 2. 46 3. 15 1.5 2.61 0. 05 0.08 3. 04 1. 24 2.03 0.59 0.13
Lu 0.17 0.17 0.71 0.41 0.5 0. 24 0.43 0. 05 0.05 0.42 0.17 0. 28 0.08 0. 05
Y 10. 6 9. 04 48 27.8 33 15.7 22.9 0. 06 1.18 36.2 14. 3 24.3 8. 04 2.06
>REE 201.57 | 292.03 | 567.86 | 445.2 | 459.68 | 269.7 | 312.97 1. 24 38.21 | 321.54 | 161.51 | 189.12 | 56.08 | 32.19
BHEROD — 0. 62 13.08 56. 62 36.28 | 41.14 20.79 | 10.29
P QN w7 R XAk 52 & T b REE By 43 4 #¢4E 2y S AR R IR B R, B e LR P
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W8T i A AL Ce' ' TR i Ce COHD, JLHE (Wu
Chenyu, 1988, 1989; Wu Chenyu et al. , 1989;
Chen Degian et al. ,1990) , 7 & X4k 72 L #F &/ H
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Abstract

The Ion-adsorption type rare earth (iRee) deposits in Yunnan Province are mainly distributed in the
southwest where the altitude is higher than 1000m, and thus are different from the Nanling range in
China. The main bedrock types are monzogranite and moyite distributed along the Sanjiang fault. Zircons
from the parent rock of iRee deposits yield a concordant U-Pb age ranging from 208 ~240 Ma to 52~ 80
Ma. Based on the LREE/HREE ratio, the bedrocks are divided into two types: light rare earth (LREE:
La-Eu) type and heavy rare earth (HREE: Gd-Yb+Y) type. The LREE type rocks with partially enriched
HREE deserve more attention as they may become an important resource for the ion-adsorption type of
HREE (GHREE) deposit. REE-bearing minerals play a decisive role towards contribution to REE in parent
rocks. There are few REE in plagioclase, biotite and amphibole, whereas REE-bearing accessory minerals
contribute abundant REE to REE-rich rocks. The type and intensity of metasomatism in the bedrock
determines the categories of REE-rich minerals. Most of the LREE-rich minerals such as allanite, apatite,
monazite, britholite, bastnaesite andcerfluorite tend to be enriched in the early stages. The HREE-rich
stage builds stronger complexes with fluoride and carbonate relative to LREE at ambient temperature,
thereby increasing the concentration of the HREE and crystalized minerals like xenotime, yttrocrasite,
yttrofluorite and Bastnaesite-(Y). Dissolution of different minerals in the weathering crust would result in
a different type of deposit. The former, previously enriched in LREE, tend to subsequently be enriched in
HREE. The weathering crust can be divided into detrital, clay,and accessory minerals. REE-bearing clay
is the ore. It is generally accepted that the REE were mobilized and fractionated during intense weathering
of the REE-rich granite in low altitudes where the continuous and repeated weathering under warm and

humid conditionsplayed an important role.
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