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Muluozhai REE Deposit, Mianning County, Sichuan Province

OUYANG Huai"”, LIU Yan?®

1) School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083,
2) Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037

Abstract: The Muluozhai deposit is a main REE deposit in the Mianning—Dechang REE belt, which is located in the
north of the belt and the west of Yalong River fault. The formation of this REE deposit was closely related to the
carbonate-syenite complexes. Unlike other REE deposits in the Mianning-Dechang REE belt, such as the
Maoniuping deposit and the Dalucao deposit, whose main wall rocks are quartz diorite, the wall rocks in the
Muluozhai deposit are more complex, and the main types are marble, green schist, alkali granite and some other
rocks. It has been shown that quartz diorite was not the main REE source of Maoniuping and Dalucao deposit, and
the effect of these wall rocks on mineralization of the Muluozhai deposit needs further studies. ICP-MS and XRF

were used to analyze the major and trace elements of the main wall rocks—marble and green schist, the REE
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patterns of these wall rocks exhibit a declined LREE (3x10°° ~20x10°® for marble, 62x10°° ~ 74x10°® for green
schist), flat HREE, low total REE content (4x10°~21x107® for marble, 86x10°~97x10° for green schist).
Compared with the REE content (592x10°~2 026x107°) of syenite of Muluozhai and total REE in carbonate-syenite

complexes of other three deposits in the Mianning-Dechang metallogenic belt (carbonate 2 470x107°~40 807x10°°,

syenite 630x107°~3 233x10°%) studied in the past, the REE values of marble and green schist are too low, as shown

in the source of REE materials, and hence these two types of wall rocks might not have contributed much to ore

formation. According to the profile display, most of the orebodies appear in the syenite fractures, with a few

occurring in the contact surface between syenite and marble, and marble probably provided CO; and promoted

metasomatism and mineralization. The orebodies of the Muluozhai deposit are mainly of veinlet dissemination type,

followed by stripe type. Hand specimens as well as microscopic and BSE image observations show that gangue

minerals are mainly fluorite + calcite + barite + gypsum + pyrite + galena + quartz + phlogopite, and ore mineral is

bastnaesite. Bastnaesite overlies these gangue minerals, indicating that the deposit was mainly formed at the latest

stage of the hydrothermal period.

Key words: Muluozhai REE deposit; marble; green schist; bastnaesite; ore type
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Fig. 1 Cenozoic tectonic map of eastern Tibet (A) (after Wang et al., 2001) and simplified tectonic map showing
the distribution of Himalayan carbonatite-alkalic complexes controlled by reactivated faults in western Sichuan (B)
(modified after YUAN et al., 1995)
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Fig. 2 Geological map of the Muluozhai ore district

(modified after HU et al., 2008)
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Fig.3 Measured geological section along No. 9 mine of Diaoloushan ore block in the Muluozhai deposit
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Fig. 5 Mineral generation sequence of the Muluozhai REE deposit
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IEKAH LREE 4 554x10°~1 880x10°°, HREE
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Table 2 Analyses of major elements (wg/%) and trace elements (wB/IO"') from syenite, marble and green schist

RENL 22 P2L2- P2L2- P2L2-  P2L3- P2L3-9 ZJLZ ZJLZ ZILZ ZJLZ ZJLZ ZILZ DLS

5-2b 5-3b 6-1 7-3 -4 01-1 01-2 01-3 01-4 01-5 03 02

sk ERKE ERKE EKE ERE ERKRE KEE KEE KEE RS REE ZRE &h%
SiO, 68.80 68.70 68.20 67.90 3470  0.80 0.25 0.12 0.83 0.23 44.30 49.30
TiO, 0.24 0.24 0.27 0.31 0.88 0.01 0.02 0.01 0.00 0.01 1.90 1.78
Al O; 13.50 13.90 13.50 13.10 7.59 0.08 0.07 0.06 0.05 0.04 11.10 12.00
Fe,0; 0.76 0.57 0.20 0.03 3.12 0.01 0.02 0.03 0.00 0.00 4.86 6.44
FeO 0.90 0.93 1.33 1.79 6.75 0.02 0.01 0.02 0.02 0.01 8.86 4.99
MnO 0.06 0.05 0.06 0.06 0.68 0.04 0.07 0.09 0.06 0.03 0.18 0.14
MgO 0.64 0.45 0.59 0.68 1540  0.22 0.31 0.31 0.27 0.28 11.70 12.60
CaO 2.10 1.82 2.01 2.83 7.63 55.50 55.20 55.30 55.40 55.20 7.58 4.62
Na,O 4.74 4.24 4.26 4.69 0.81 0.01 0.08 0.01 0.00 0.00 2.82 3.66
K,O 5.59 6.30 6.53 4.78 6.32 0.00 0.00 0.00 0.00 0.00 0.05 0.03
P,0s 0.05 0.04 0.11 0.10 0.03 0.01 0.03 0.00 0.01 0.01 0.17 0.12
H,0" 0.61 0.53 0.50 0.60 1.59 1.19 0.77 1.10 0.81 0.76 4.47 4.54
CO, 1.46 1.40 1.93 3.75 12.60 39.90 40.50 41.50 41.20 41.70 2.71 0.17
LOI 2.09 2.28 2.84 4.09 13.10 43.40 43.50 43.30 42.60 43.20 6.18 4.48
Total 101.50 101.50  102.30  104.70 111.20 97.80 97.30 98.60 98.70 98.30 100.70 100.40
Li 20.80 25.20 11.10 6.26 205.00  0.32 0.41 2.53 0.35 0.13 26.90 3.58
Be 7.55 4.42 3.45 2.03 40.80  0.05 0.05 0.12 0.06 0.05 1.88 0.75
Cr 6.96 4.20 4.38 6.03 1413 16.40 19.30 26.70 24.30 13.80 1080 791.00
Mn 448.00 329.00  409.00 458.00 5849 32.80 47.90 41.20 48.80 24.30 1498 1183
Ga 21.70 18.80 18.50 18.80 14.60  0.07 0.09 0.10 0.05 0.05 21.20 17.40
Rb 106.00 131.00 149.00 97.90 522.00  0.56 0.31 0.72 0.46 0.09 2.74 0.30
Sr 1912.00 1734.00 2622.00 1905.00 1311.00 119.00 128.00 158.00 154.00 98.30 173.00 73.40
Cd 0.09 <0.05 0.09 0.06 0.31 0.10 1.98 0.11 0.11 0.07 0.19 0.08
Ba 4743 6129 9280 3922 3188 293.00 61.40 237.00 223.00 154.00 54.30 22.00
Tl 0.76 0.80 1.01 0.68 4.69 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Pb 82.40 33.20 113.00 26.30 3420 10.10 22.30 3.30 2.08 0.67 4.59 1.22
Bi 0.22 0.16 0.44 0.17 <0.05 0.05 0.09 0.05 0.05 0.05 0.05 0.05
Th 67.40 55.30 55.60 78.40 8.43 0.46 0.34 0.28 0.20 0.18 1.68 0.89
U 19.00 4.93 5.34 6.38 29.60  0.18 0.28 0.26 0.37 0.23 0.60 0.16
Nb 38.10 29.70 20.20 16.10 15.80  0.14 0.24 0.11 0.07 0.05 15.00 9.70
Ta 0.88 0.75 0.75 0.75 0.37 0.05 0.05 0.05 0.05 0.05 0.89 0.55
Zr 507.00 275.00  214.00 340.00 43.50  0.98 1.39 0.41 0.85 0.26 131.00 114.00
Hf 10.20 6.71 6.46 8.36 1.60  0.05 0.05 0.05 0.05 0.05 3.98 3.59
Sn 1.54 1.31 1.27 1.88 1.15 0.07 0.05 0.05 0.05 0.05 1.28 1.38
Sb 0.18 0.25 0.48 0.95 0.27 0.06 0.05 0.14 0.07 0.05 0.59 0.24
Ti 1500.00 1388.00 1490.00 1876.00 5873.00 12.70 24.40 16.20 8.37 5.74 12 965.00 11329.00
As 2.28 1.56 1.26 1.43 296  0.19 0.28 0.30 0.22 0.43 1.11 0.72
A% 34.30 24.80 23.40 43.10 179.00  3.42 7.43 5.95 4.86 3.67 363.00 326.00
La 610.00 138.00 148.00  160.00 521.00  2.70 2.11 6.45 2.66 1.03 14.70 12.60
Ce 839.00 274.00  273.00 307.00 890.00  4.80 3.32 8.93 2.74 0.95 34.10 26.60
Pr 76.70 32.20 29.50 34.90 100.00  0.54 0.40 0.98 0.35 0.14 4.70 4.01
Nd 216.00 124.00 103.00  123.00 369.00 1.92 1.47 3.18 1.23 0.53 20.80 18.80
Sm 23.60 19.70 14.30 18.00 59.40  0.39 0.28 0.52 0.26 0.14 5.10 4.79
Eu 4.95 5.03 3.44 4.49 13.60  0.12 0.08 0.15 0.08 0.05 1.79 1.74
Gd 13.60 12.00 9.93 11.00 3350 0.23 0.31 0.45 0.23 0.15 5.35 5.44
Tb 1.43 1.44 1.11 1.28 396  0.05 0.05 0.05 0.05 0.05 0.80 0.84
Dy 5.88 6.07 5.08 5.43 16.90  0.12 0.25 0.27 0.20 0.14 4.41 4.89
Ho 0.85 0.90 0.75 0.82 274 0.05 0.05 0.05 0.05 0.05 0.78 0.89
Er 2.23 2.03 1.76 1.85 6.80  0.06 0.14 0.15 0.14 0.10 2.04 2.33
Tm 0.35 0.28 0.26 0.27 1.14  0.05 0.05 0.05 0.05 0.05 0.30 0.34
Yb 2.28 1.65 1.50 1.61 7.09  0.05 0.13 0.12 0.11 0.09 1.80 2.09
Lu 0.33 0.21 0.20 0.23 0.95 0.05 0.05 0.05 0.05 0.05 0.26 0.28
Sc 3.37 2.93 3.23 3.82 2030  0.44 0.39 0.37 0.25 0.35 41.50 30.50
Y 25.60 23.30 19.90 22.00 76.60 1.10 2.26 2.87 2.84 2.39 20.60 21.80

YREE 1797.20 617.51 591.83  669.88 2026.08 11.13 8.69 21.40 8.20 3.52 96.93 85.64
LREE 1741.70 568.20  553.50 62490 1880.00 9.96 7.30 19.54 6.98 2.65 74.30 62.01
HREE 5.19 4.17 3.72 3.96 15.98 0.21 0.37 0.37 0.35 0.29 4.40 5.04
LREEHREE 335.59 136.26 148.79  157.80 117.65 47.43 19.73 52.81 19.94 9.14 16.89 12.30
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Fig. 6 Chondrite-normalized patterns of REE and trace elements of syenite (A, B), marble and green schist (C, D)
in the Muluozhai mining area and carbonatite and syenite in Maoniuping, Dalucao, Lizhuang deposits of
the Mianning-Dechang REE metallogenic belt (E, F) (modified after Hou et al., 2006)
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i £ ELfEERE R AR, HILER oK B, X P
AT BEXT B BTRRAN K . B T — T B R - A
SR TG B AR AR, T R AR L R
. BETIRTE A . A . TRRAaMREA
kAT B HH ) Sr-Nd-Pb [l 3 2H B2 5748/, XL
FiikA TP Sr-Nd-Pb [Flv K 2H 5 5 ik R A FIE
KA AL, X =0 —BER e A 2L [H
SRR, M2 b B Al T R Y T ) o AT
KR F kR A - 1E KA 424 & (Liu and Hou, 2017),
EEARRARFEIRPIER S . KIS MEg A E
TR D A4, AR HE B s, AR RS A3 s B
TEIER A2, /Do e IE A AR S
Befilia b, BAE E A R VE 280 IR 0 5 1E
KABmUIM G, KILA MGk 31X 9 F LA AT GE#D
AR P o ) BRI, KB AT RERRHE COT,
PR EAZ AR RN A A AT
6.2 W K4FAE

R 4l A 0 ) v O 25 D0k R A7 il R A R IR
AR5 ZEAT X PN R A8 T S T R I, R AR 2 1) Y
U0 P AR 3 o T SRR A b B R A R R
Mo BN M RE, 24 5 W 2008 i A
TR W], A =4l Dbde AR m At
R ] (30°~40°) 2L R 5=, RN AR PUE [n] W7 2444 3 458
W, BRI IE R FAE VR 5 AR R T I 5. A4
— EL T DXl T SR B & Bl £ 0 T2, AR
TR CEL R M) A A X I W7 2445 S mg b, )
79, FEHPIEHE A K 100~600 m, T 100~300 m Ay
AR AR, XE A B e A R a . T IX
N B R 250 W7 J2 5 41— L AT DXt T 2L
AT AL, XA S BRI AR
W, AHBUEXRR, kMWD, 0 R IE K R
TR RIS /N o T e P I 4 s ™, 0 AR S K A 4B
TR R R

HEHE BF SRR Bl g, R MIERK A=A K
HERIEA S, b FERAEERS S, DS
AR % AR E KA R A i Bl w vh, 0 A
FEEHAERERS, FaFEERMEME N
Fro vl B FEAET AR, AR D>, R
T EE A REER, ZAMERRZ .. BT XA#E
W7 224 Ry e P BT 2L, A A A R A R Y R /N,
KEEFE 100~300 m Z[[], VREETE 70~100 m Z [, A
FIE (B 3)AT LA H, B KBER 2800 1~2 m, >
EROMLE ATIA 5 m e Ay, SRR RO SRATL I T 545
1 05 K ki 1 0 2 R vk W J 2 Rl 7 = AR AE
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FRYETARRFIE N FFR A MEL, AN A TE 5
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B, 700 YRR . AN R, K&
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G2 W P e MG R L R EG
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