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Abstract The Muluozhai REE deposit is located in the Mianning County Sichuan Province and at the western side of Yalongjiang
River. The Muluozhai REE deposit is tectonically located on the northern Jinpingshan Mountains a Cenozoic intracontinental orogenic
belt in southwestern China. The orebodies occurred in the structural fracture zones and ore veins between the nordmarkite and
metamorphic diabase or marble. The Muluozhai district with an elevation more than 4000 m is characterized by high mountain and
dangerous roads and lower degree of geological research works and has no isotopic data reported on rocks and ores so far. The
nordmarkite was previously considered to be formed during the Yanshanian. In this paper we report “Ar- Ar dating on microcline
from nordmarkite and phlogopite in ores which yielded a plateau age of 31. 2 £0. 56Ma and inverse isochronal age of 30. 6 +2. 6Ma for
microcline in nordmarkite and a plateau age of 35.5 + 0.5Ma and inverse isochronal age of 35 + 1Ma for phlogopite in ores
respectively. The different closed temperature of argon isotope system of microcline about 170°C  and phlogopite 350°C  resulted in
the age of microcline younger than that of phlogopite. The relatively large differences suggested that both the orebodies and pluton were
in a relatively slow cooling stage with a cooling rate of about 41. 9°C/Ma during 35. 5 ~31. 2Ma. The results indicate that the ores and
nordmarkite have identical formation ages belonging to the Himalayan period. Confirmation of the diagenetic and metallogenic ages of
the Muluozhai REE deposit is of great significance on understanding the formation ages of the regional igneous rocks and searching for
REE mineral resources of the same kind.
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Fig. 1 Sketch geological map of the Muluozhai REE deposit ~ Sichuan Province modified from Tian 2005
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Table 1  Electric microprobe data for microcline ML-001 in nordmarkite and phlogopite ML-009 from the Muluozhai REE

deposit  Sichuan Province

Na, 0 MgO AL O, $i0, K,0 Ca0 Ti0, Cr,0, MnO FeO

5.75 0.15 18.36 63.94 9.94 0.07 0.00 0.00 0. 00 1.05 99.26
ML-001

4.69 0.00 18. 68 63. 10 11. 61 0.12 0.00 0.03 0. 00 0.26 98.49

0.14 19.53 6.96 48.05 10. 64 0. 00 0.70 0.00 0.26 7.56 93. 84
ML-009  0.15 20. 45 5.75 50. 10 11. 12 0. 00 0.34 0.01 0.21 5.26 93.40

0.15 20. 62 6.13 49.08 11. 16 0. 00 0.43 0. 04 0.18 5. 68 93.47
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2 ML-001 * Ar/* Ar
Table 2 The results of ** Ar/* Ar stepwise heating dating for microcline ML-001 in nordmarkite from the Muluozhai REE deposit

Sichuan Province

t C VAP Ar o AP Ar | AP A BAPAr F YAr x10%mol P Ar % Ma =+l Ma
Step =14 W =50.00mg J =0.011624 Total age =28.9Ma ¢, =31.2 +0.56Ma 1, =30.6 2. 6Ma **Ar/*Ar , =307 =59
500 19. 2299 0. 0295 0. 0844 0. 0803 10. 5082 2.57 0.02 208 16
600 27.9269 0.0757 0. 4672 0.0415 5.5752 3.27 0.04 113 22
700 11.7643 0. 0235 0. 0207 0. 0221 4. 8058 65. 25 0.50 98. 1 9.3
800 4.0538 0. 0079 0. 0076 0.0143 1.7199 274.93 2.43 35.7 1.0
900 2. 1496 0. 0033 0. 0094 0.0134 1. 1776 511.73 6. 01 24.53 0.59
1000 1. 4291 0.0017 0.0112 0.0131 0.9184 615.17 10. 33 19. 16 0.41
1100 1.3012 0.0014 0.0143 0.0132 0. 8841 818.48 16. 07 18. 45 0.41
1150 1.5011 0. 0020 0.0156 0.0135 0. 8969 560. 53 20. 00 18.71 0.72
1200 1.7977 0. 0025 0.0129 0.0134 1. 0487 537.31 23.76 21. 86 0.52
1250 2. 0208 0. 0027 0.0101 0.0135 1.2101 1247.17 32.51 25.20 0.35
1300 2. 0815 0. 0020 0. 0075 0.0139 1. 4728 1670. 27 44.22 30. 62 0. 69
1350 1. 9269 0. 0015 0. 0039 0.0132 1.4843 3110. 82 66. 03 30. 86 0.42
1400 1.9755 0. 0015 0. 0028 0.0129 1.5332 2912.52 86. 45 31.87 0.59
1450 3. 0829 0. 0052 0. 0038 0.0133 1. 5369 1933. 01 100. 00 31.94 0.77
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3 ML-009 “Ar/*Ar
Table 3 The results of ** Ar/* Ar stepwise heating dating for phlogopite  ML-009 from the Muluozhai REE deposit Sichuan Province
t C VAP Ar o A PAr 0 AP A, A PAr F PAr x10 Mmol  ¥Ar % Ma +1lg Ma
Step =12 W =50.00mg J=0.011986 Total age =40.4Ma ¢, =35.5 +0.50Ma ¢, =35 £1Ma “*Ar/*Ar ;=314 +25
500 20.7716 0.0222 0. 0967 0. 0531 14. 2275 28. 84 0.26 284. 1 7.9
600 19. 4987 0.0186 0.1128 0. 0533 13. 9925 23.06 0. 46 280 35
700 20. 9521 0. 0222 0. 1663 0. 0544 14. 3986 19. 66 0. 64 287 11
800 18. 1493 0. 0307 0.5782 0. 0570 9.1073 13.76 0.76 187 26
900 16. 1507 0.0222 0.2676 0. 0270 9. 6007 17.03 0.92 196 16
1000 12. 0015 0. 0291 0. 0323 0. 0286 3.4089 79. 46 1.63 72 15
1100 4.0570 0. 0053 0. 0062 0.0141 2. 4950 763.38 8. 47 53.2 1.6
1150 2. 9559 0. 0021 0. 0060 0.0133 2.3364 604. 32 13. 88 49. 82 0.79
1200 2. 4052 0.0014 0. 0030 0.0130 1. 9877 1044. 82 23.24 42. 47 0. 66
1250 2. 1651 0.0016 0.0011 0. 0127 1. 6853 2365.79 44.44 36. 08 0. 81
1300 1. 9602 0.0010 0. 0007 0.0127 1. 6611 2324.08 65. 26 35.56 0.44
1350 1. 9035 0. 0009 0. 0004 0. 0130 1. 6359 3877. 46 100. 00 35.03 0.41
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