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Fig.1 Geological sketch map of the western Mianning area (after reference [12])

1—Triassic ; 2—Emeishan basalt; 3—Upper Permian Sayangou Formation ;4—Lower Permian;

5— Middle Carboniferous;6—Lower Silurian and Lower Carboniferous;7—Lower Devonian;

8— Dengying Formation ; 9—Kangding Group ;10— Aegirine alkali granite; 11—Potash—feldspar granite;

12—Biotite granite;13—Rhyolite; 14— Normal granite ; 15—Fault
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Table 1 Major element, REE and trace element analyses of carbonatite and

nordmarkite
[Vdivea PR IE K
FER
ML-6 PD-4 ML-Y3 ML-Y6 ML-8 S DL1 DL2 DL3 MI001  MI011
SiOz/lO'2 0.15 1.10 0.31 0.29 1.09 2.72 73.03 69.56 66.92 67.07 66.82
TiO2 0.0020  0.0025 0.0025 0.0016 0.0022 0.15 0.074 0.18 0.21 0.27 0.53
ALOs 0.17 2.65 0.42 0.033 2.60 1.06 13.18 14.20 13.73 14.30 14.29
Fex0s 0.11 0.80 0.16 0.024 0.87 2.25 1.26 2.34 1.87 2.22 2.27
FeO 0.085 0.68 0.13 0.0068 0.78 1.01 0.39 0.3 0.00 1.06 1.13
MnO 0.064 0.32 0.15 0.0065 0.32 0.52 0.076 0.10 0.11 0.08 0.12
MgO 0.41 0.41 0.24 0.16 0.43 1.80 0.056 0.022 0.48 1.32 0.85
CaO 55.09 53.55 54.85 55.89 53.20 49.12 0.50 0.12 1.20 1.69 2.18
Na,O 0.023 0.150 0.030 0.011 0.51 0.29 4.72 4.64 5.96 4.48 5.21
K;0 0.014 0.010 0.026 0.0067 0.0068 0.26 3.72 4.48 7.48 6.12 4.84
P20s 0.012 0.014 0.032 0.013 0.010 2.1 0.096 0.020 0.13 0.35 0.21
H,O 0.074 0.019 0.038 0.019 0.019
H0" 0.07 0.05 0.07 0.08 0.05 2.01 3.26 1.76 0.42 0.52
CO02 42.36 40.41 42.11 42.77 40.01
Total 98.634 100.16 98.569 99.312 99.898  99.69 99.01 99.22 99.85 99.38 98.97
Sr/10° 1749 2841 3279 511 2898 660 1300 1100
Rb 5.0 6.4 7.6 5.2 4.7 14 4119 3834 508.9
Ba 114 204 75 93 93 8900 11100 11200
Th 1.1 5.1 1.0 0.4 4.9 52 35.0 126.6 82.8
Ta 1.13 0.51 0.17 0.78 0.19 5 1.10 0.80 0.90
Nb 0.95 0.14 0.37 0.32 0.14 1204 0.86 0.90 0.65
Zr 1.1 0.6 0.3 0.7 0.9 189 14.5 45.6 6.0
Hf 0.51 1.79 0.05 0.08 2.26
Y 2.1 150 36 7 175 119 25.0 54.6 18.1
Sc 0.6 6.0 1.4 0.2 6.3 7
La 152.5 125.8 342.0 36.2 122.0 608 220.3 795.0 309.3 191 307
Ce 424 438 739 239 382 1687 2679 13204 385.8 397 586
Pr 27.1 37.0 54.0 7.8 34.6 219 28.7 145.2 57.3 47.8 65.1
Nd 109.1 150.7 210.2 40.6 143.8 883 149.0 530.4 173.4 181 225
Sm 17.87 44.89 33.44 5.36 43.47 130 28.3 75.6 26.6 30.1 34.7
Eu 3.9 11.9 6.8 1.3 12.5 39 6.0 17.6 6.6 7.34 7.64
Gd 9.1 30.4 14.1 1.8 30.4 105 18.2 47.8 14.4 20.0 194
Tb 1.5 5.0 2.5 0.7 5.4 9 2.0 5.4 2.1 2.35 2.36
Dy 4.4 21.1 6.7 1.2 24.1 34 8.4 19.8 8.3 10.3 10.3
Ho 1.00 495 1.45 0.23 5.33 6 1.0 2.6 1.0 1.60 1.58
Er 2.3 10.2 2.9 0.5 11.5 4 2.0 4.4 1.4 3.77 4.02
Tm 0.33 1.44 0.44 0.06 1.47 1 1.0 2.1 1.0 0.43 0.44
Yb 1.4 6.6 2.0 0.3 6.8 5 1.8 3.4 1.4 2.32 2.72
Lu 0.24 0.97 0.31 0.04 0.88 0.7 1.0 1.2 1.0 0.32 0.36

TE ;o S U IR R AP B, SERRIE K OE R S B SCIR[18—-19], HA A SCBU, 254 R HGE |
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Geochemistry of carbonatite in the Muluo REE deposit, Sichuan

ZHU Zhi—min"?, ZHENG Rong—cai', ZHOU Jia—yun’, CHEN Jia—biao>, SHEN Bing’

(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059, Sichuan,
China;2. Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences, Chengdu 610041, Sichuan, China)

Abstract: The Muluo REE deposits is genetically closely related to carbonatite—alkaline complexes. Carbonatite is
mainly composed of calcite (>90%) with a CaO/(CaO+MgO+FeO+Fe,O;+MnO) ratio of 95.7—99.6%, so it is
calcite carbonatite. The carbonatite is characterized by relative enrichment in the LILE Ba, Sr and LREE, relative
depletion in the HFSE Nb, Ta, Ti, Zr and P, higher ratios of Zr/Hf and La/Nb and lower ratios of Sm/Nd and
Rb/Sr, implying that the rock was derived from the enriched mantle (EMI). Geochemical study shows that the
Muluo carbonatite is the product of reactivation of the mantle remnants of the Emeishan mantle plume caused by
the Himalayan orogenic movement;however, the carbonatitic molten magma was contaminated with crustal
material during its ascent. The molten magma of carbonatite —alkaline rocks brought substantial REE to
extensional sites resulting from orogeny in the Himalayan orogenic phase and formed REE deposits.
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