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Deposit in the Eastern Tibet Plateau

XU De-ru"?,JIAO Qian-gian® * ,CHEN Gen-wen’ * , YANG Jian-xing’, SHAN Qiang’,
WANG Fei-rong*, ZHOU Hong-wu*

1. State Key Laboratory for Nuclear Resources and Environment, East China University of Technology ,Nanchang 330013,
China ;2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,Guangzhou 510640, China;3. College of Land
and Resource Engineering, Kunming University of Science and Technology ,Kunming 650093, China ;4. Coalfield Geological

Survey Institute of Jiangxi Province ,Nanchang 330013, China

Abstract; The Maoniuping REE deposit, located in the Mianning-Dechang REE metallogenic belt in the eastern Tibetan
Plateau, is ranked the third one of carbonatite-type REE deposits in the world. However, the REE resources in the shal-
low level are rapidly decreased because of mining in many years. Therefore, it is urgently needed to carry out the explora-
tion of REE resources in the depth and periphery of the deposit in order to ensure the REE resource security supply. Based
on the data integration of the detailed geological survey, the mineral components and geochemical characteristics of surface
far-field alteration minerals, and geophysical characteristics for geological bodies in the depth, a three-dimensional geolog-
ical model for the deposit has been constructed to explore the shollow response of the REE mineralization in the deep part
of the deposit. The results suggest that the strike-slip faults near the major deep faults, the alkaline intrusion and carbon-
atite complex with high REE concentration, the wall rock alteration of fenitization and carbonation, the calcite enriched in
trace elements of Ba, Na and Sr, and the linear distributed low resistivity anomalies shown by the CSAMT survey could be
the shallow indications for the REE mineralization in the deep part of the deposit. There is relatively good prospecting po-
tential for the REE resource in the deep part of the deposit with depths vary from 500 m to 1000 m.
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B BKEAM—RANF/NRE LT RO, LR
RN 300 i, Hoit fEFRBREB LR
RMFE KRB ERH L7 K, L REO B4 120
TI M, gt iz 2. 89% s KA KRB -8 K, H REO &
287 T, S L 5% ; R/NBIM AR TS R A B ERG + 57
R, H REO 84> 294 10 J5 Wil 0. 57 J5 W, & 4
53K 3.97% 1 2.38% ; 7S iR KB AR KRB L
#4k 5 (Liu and Hou, 2017), ¥T4EXK  FEEHMER
TH AR, TRERAERNR D, R 4T
SHTR,AFET XEHKIAEIFRFOT K,
DMRIER +0 Pt s %4, ai AR HE A U-Pb &
W4EEH Th-Pb 4 . & = B3 °Ar-" Ar [ 1 B4R
TN BT -EEW RN ET R A
R#FTTHRE, GRENIES T BIEMAKEEN
AR AT, R AE 25 ~29 Ma( HI 3t 45, 2008;
Liu et al. , 2015; Ling et al. , 2016; KB % ,2017) .
AW, XEH+TRAERE LS5 E SRR ER
BORIBR AR B B B 3 A 56, R B A — R
ARERBIHAGEN, RTERS Kb 2T 8%
RE-BHUEERERAEENHRR, RA-WRERSL
FE25 Ma ER REMEEN RBOR AHEBHZERE
EHEERFTEBRA, T RAEHNERENAE
PEUTVE & & W Y (R %% 2008) , XFTFAES
X B KRB RR S, 2 KT A A B g
(SCLM) B4 #o B =t W ERRIL AR R HM
XK E Na® K' . Ba” [F,(S0,)” .F M Cl itk %
HETTTETE B ( Xu et al. ,2008) , B4, BT AN HE4
B RAR BT B B R R ERWFR, IS E
WA HEAET YR IR F R, B RIE R A
A Ak B B A i R R SR L4 L C-0 [l
E%MAE Y E 2R (Hou and Cook, 2009; Xu et al.
2012;Xie et al. , 2015; Zheng and Liu, 2019; Liu et
al., 2019) . AR, XF F WK 32 B 48 52 M IR 540 1
Reh B A #55, IF 5 M5
TR3h F1 % 7 N B ¥ I BRI L 2 A2 i R R 2 s b
DRI T B R XU (1 B FF 37 (Chi et al. , 2022),
FE bt , A SCHE PR A Hb R b R A B Bk R
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TR 3K 4 8 A7 36 10 T DR AR OA 4 T BB 81 19 Cue
Mo-Au Z4& B K ( EHe %, 2018) , L K filf 18 H [4]
TEI5 B B M 25 VT 7 3R & 7 ] T 3 Ol B R O Bk
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Fig. 1 A map of the Cenozoic tectonic outline in the eastern Tibetan plateau (a) and a tectonic sketch

map showing the distribution of carbonatite-alkaline intrusion complexes controlled by the Himalayan

reactivated faults in the western Sichuan (b)
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Fig. 2 Geological sketch map of the Maoniuping REE deposit and diagrams for the analysis of stress and strain
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Fig. 3 The characteristics of orebodies and ores in the Maoniuping REE deposit
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Fig.4 Diagrams for classifications of various minerals
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Table 1 Chemical compositions of major minerals in ores (%)

9 (W R0 $i0, TiO, ALO, TFeO MnO
HEINA (31) 50.20~55.27 0. 004 ~0. 304 0~3.312 8.57~17.74 0.13~0.94
BA-TEHEH(39) 51.57~53.19 0.01~0.17 0.27~0.65 17.93~26. 96 0.14~0.70
ZHRE(21) 42.39-~48.86 0.22~1.04 6.23~9.06 3.22~9.70 0.01~0.38
KA (20) 62.61~68. 62 0~0.01 17.24~20.23 0.05~0.31 0~0.02

T (WA K,0 MgO NaO Ca0 Fs¥i
BERINA (31) 0.08~1.62 10.96~17.98 5.52~7.50 2.42~6.36 90.92~97. 05
BA-BHEA(39) 2.01~6.55 5.88~10.47 4.75~13.43 92. 18 ~98. 37
=k (21) 9.90~10. 86 19. 24~23.07 0.02~0.15 92.77~97. 02
KA (20) 0.09~16. 69 0~0.02 0.22~12.06 0~0.02 95.79~100. 31
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RsFE =N FABEXRFL L 286, BRE/D,
BE-XAE, LEASY R YERE, LG
BRM, X=RFHAK CaCO, &N 93.91% ~
97.64% ,EHNAK , MHBTREIEBARKENN (K
2.3),

B-RAKRBERENH LR B &R FH
(B shbHge) o5 aumBRE T THA
Bt Bd 4 B XA 3T (Lay/Yby A 1.6) (Xu et
al. ,2010) , AT BE A L B 5 77 % A B9 T REE 4
785x 10™° ~ 1534 x 10*, LREE & 665.78 x 10™° ~
1432.54x107° ,HREE 2}y 84.82x107°~ 138. 81x107°,
LREE/HREE ) 5.59 ~ 16.36, La,/Yb, } 3.66 ~
22.03; /T f# A I Na(148.51x107° ~464.94x107°) |
P(9.37x107°~39.09%10°°) Mn (4941.57%x10°° ~
7508.82 x 107°) | Fe ( 3473.82 x 10 ~ 5503.97 x
107°) .Ga(2.90x10°° ~7.62x10°°) . Sr(6168. 36 x
107°~9369.45 x107°) . Ba (18.48%x107° ~ 46.33 x
107°) \Pb(77.53x10°°~95.27x10"°) & & & B &k
TLEIK,

BORBEMRAPHEAKN REE BB & d 2
AR (B 5b AR €a) , J7 i A B X REE 2 1702 x
107 ~2084x107°, LREE ¥ 1630. 81x107° ~2009. 334
x107®, HREE & 71.45x107°° ~74.51x 107, LREE/
HREE 3} 22.83~26.79,La,/Yb, A 39.20~50. 38,
HXE KRBT RA, BT BATEEEZH
Na(258.04x107°~294.95x107°) P (33.12x10°° ~
43.33x107°) . Ga (7.01 x 10™® ~ 8.50x 10™°) . Sr
(9924.26x107° ~ 10 690. 50x107°) . Ba(50. 12x107°
~123.16x107°) , 1fii Fe (2331.36x107° ~ 2934, 84 x
107°) .Mn(4097.15x107° ~4851.16x10°°%) {1, 7J fi&
ESRBTBARBNERRTRA,

BEXBRETHITBRANKLE T 2AMW
R(E 5¢), 59 X R BT 1982 T2 X A8 b AR X7
ZOXEKFBAMBIREE X 71.7x107° ~ 85. 87 x
10°° te it EBRBREL P HER TH LN BER (>
5000x107°) (X¥,2017) , LREE 4 69.76x107° ~
83.98x 10°°, HREE X 1.89x107° ~ 1.90 x 10°°,
LREE/HREE {8 % 36.74 ~44.51, La,/Yby it F
77.41~82.50 Z ], 5t F L KE KR ER Lay/
Yb,>25 #8 2L ( Chakhmouradian et al. ,2017), HE
JLE U Mn (547.12 x 107 ~ 552.69 x 107°) | Fe
(1119.47x107° ~ 1275.97x10™°) Na(9.65x107° ~
15.22x107%) \P(4.65%10°°~6.37x10°°) ,Ga(0. 32x
10°~0.34x107°) , Sr(1335.65x 10™° ~ 1336. 99 x

WHENS A TERER L0 RERY LA R MR

107°) .Ba(1.67x107°~3.01x107*) .Pb(9. 02x10°° ~
12.70x10°°) & BAEXHRAK , 2B/
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Fig. 5 Chondrite-normalized REE distribution patterns

of various minerals
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T EHEBRNEK, RRBRR MG RF L TRE
B BRI, BT B0 8 A B L B4 i & st
X EHE, BoRRKREPH T RARBRAE
ol — A £ 2B K, U B O R (600 ~ 800 C) \H I
(>350 MPa) ( Xie et al., 2015; Zheng and Liu,
2019) XA TH=Y, WE BB EBRAKES
R T RSP AEREN REE, RSB RN KR A
REE & HEUEE, M 57 A BV X RN SR B
BRE, B=LBRRETHNITBRAORARESFN
BB (B Sc), RBLBRBR A 45 k4 5 i REE Bt
ERERTESFH, HBEBNFTLEEF R
BN -SRI EALTRNAERBRRE
FBEEX=ZXFTBRANBLEERS
Ba.Na .Sr.P FMEBTEARGMEMXE(ES6),
RATMATH REE EE S50k ERHAMLBER
WX, ATFHBAF S SBHEMNEE, TUERN
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4 RIEF M H K ERAT

EFXNAEET P4 CSAMT M T1 1 T2, 45
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EEEE(2021) MNP AR EFIEHAT T HEHHE
R, XN REEFHWERKRESKABIERE &
RS BRAILMECE MBRRE S A AR
REEAW B XS, REE 7 LY EK & e fH R E
X BRAK , N 475 ~ 1504 Qm, F 13 997 Qm ( <1000
Om) ,THE LRSS A B R ERK
F 2000 Qm,
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Fig. 6 Scatter plots of X REE contents vs. contents of trace elements in hydrothermal calcites
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Fig. 7 The CSAMT 2D inversion profiles of the resistivity along the T1(a) and T2(b) survey lines with

characteristics of suggested orebodies in the deep part of the Maoniuping deposit
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Fig. 8 Comprehensive interpretation 3D models for the deposit
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HYETHAREE PR K, KN 3 km DL L
FR—FHBHME(ZAHR) WEENET =
], R ETEA S FIES Y X FF, KH
SR (EEES,2021), EEHERP, MR
BREBTER, MEARBHE R RMEE, ZF
SHEREMICRAE RE BT SR BB/,
REGERM=RAR HRAE, RV YL R
WAL, LB Y B0h 40 /), 8 8 T8 8 L 40 kL B8 v
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BYET S, T = RN A AR N E R w25
OB E B R AM= RN FEHET
PRI K /DN, 5584 FE 0 R B #E A0 ¢ B 08 ia
ETRABE LG K BB RS #E T R
B ELRRE AN R ERE, hET R4 2
Ry 2 8], R PE A B Ta) 2 8 4, AT B T
KB L0 K, K2, BE A% %S0 Q68
RN IR,

Bk, " XN ARE THHGEE H
AR RRE T HhBR Ak 5 R 1 R b 2R 4 2 R AE ER
ERETH T RERT AN ERBERTE, B
SABERBHMEREBEHR, SR L EENRES
- E A A UL R KA L ARk R 2k 4L 0 B ol AR
REBENRT IRE, 7% J7HE,Ba Na, Sr FH
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