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Geochronology of REE deposits in Mianning-Dechang REE metallogenic belt:

Constraints on duration of hydrothermal activities and tectonic model for
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Abstract

The Mianning-Dechang REE metallogenic belt in western Sichuan, is one of the most significant REE belts in China and consists
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of a superlarge (Maoniuping), a large (Dalucao), an intermediate-sized (Muluozhai) and a number of small REE deposits (e. g.,
Lizhuang) as well as ore spots. REE mineralization is associated with the carbonatite-alkalic complexes, controlled by a series of Ceno-
zoic strike-slip faults in eastern Indo-Asian collision zone. These complexes consist of carbonatite sills or dykes and associated alkalic
syenite stocks, which intruded the Proterozoic basement and Devonian-Cretaceous sedimentary sequence. Using the ** Ar-* Ar isotope
chronological method, the authors obtained the plateau age of 13.2 Ma for muscovite (Dalucao), 30.6 Ma for biotite (Lizhuang) and
35.5 Ma for phlogopite (Muluozhai), respectively. Combined with other rock-forming and metallogenic ages, it is held that the dura-
tion periods of magmatic-hydrothermal activities are about 12 Ma in Maoniuping, 5 Ma in Dalucao, and 2 Ma in Lizhuang, which are
positively related to their REE ore reserves. It is also found that the rock-forming and metallogenic ages decrease systematically from
north to south, covering a period of 27 Ma. The beginning of carbonatite-syenite magmatism coincided with the onset of Yalongjiang
sinistral strike-slip fault. Age sequence can be plausibly explained by assuming that mantle magmatism was a relatively fixed ”hot
spot”, and the right plate moved from south to north along Yalongjiang sinistral strike-slip fault relative to the left plate.

Key words: geology, metallogenic ages, tectonic model, Mianning-Dechang (MD) REE metallogenic belt in western Sichuan
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1 - REE PAr ¥Ar
Table 1 Results of **Ar ¥ Ar stepwise heating dating for muscovite phlogopite and biotite from the Mianning-Dechang REE belt

0 C OAr FAr OAr FAr Ar YAr BAr YAr F YAr X10 “mol ¥Ar % t Ma +16 Ma
DLC072-3
400 13.9950 0.0311 0.4088 0.0226 4.8341 58.98 1.12 47.4 5.2
500 9.8882 0.0143 0.2337 0.0387 5.6721 22.71 1.55 55.4 5.4
600 9.8746 0.0183 0.3396 0.0231 4.4794 29.38 2.11 43.9 5.5
700 6.8752 0.0125 0.5155 0.0269 3.2218 20.44 2.49 31.7 7.2
800 3.3484 0.0076 1.1475 0.0127 1.1716 21.34 2.90 11.6 7.5
900 3.3104 0.0075 0.8656 0.0140 1.1428 50.80 3.86 11.3 2.0
1000 2.0709 0.0022 0.3048 0.0137 1.4422 432.55 12.06 14.26 0.39
1100 1.5661 0.0006 0.1359 0.0127 1.3954 621.80 23.85 13.80 0.44
1200 1.4981 0.0003 0.0871 0.0129 1.4028 881.79 40.57 13.87 0.41
1300 1.4120 0.0002 0.0109 0.0129 1.3426 2034.73 79.16 13.28 0.22
1350 1.5060 0.0006 0.0046 0.0131 1.3388 848.70 95.25 13.24 0.65
1400 2.0847 0.0027 0.0088 0.0139 1.2787 250.59 100.00 12.6 1.4
DLC087-1
400 19.8757 0.0446 0.3576 0.0291 6.7156 33.72 0.52 66.8 9.3
500 23.9458 0.0735 0.5339 0.0315 2.2750 3.50 0.58 23 52
600 24.7151 0.0638 0.3421 0.0269 5.8702 7.44 0.69 58 15
700 18.2711 0.0404 0.2637 0.0400 6.3358 9.99 0.85 63 16
800 16.1417 0.0426 0.4127 0.0424 3.5936 12.85 1.05 36 11
900 11.6046 0.0365 0.2059 0.0216 0.8361 29.34 1.50 8.4 7.7
1000 3.3485 0.0071 0.0759 0.0151 1.2382 168.33 4.11 12.5 1.0
1070 1.7052 0.0017 0.0449 0.0135 1.2127 537.28 12.43 12.24 0.47
1140 1.5297 0.0008 0.0325 0.0131 1.3011 546.62 20.90 13.13 0.42
1220 1.4505 0.0005 0.0184 0.0134 1.2986 853.28 34.12 13.10 0.32
1300 1.3795 0.0004 0.0033 0.0129 1.2703 2089.98 66.49 12.82 0.18
1350 1.3745 0.0002 0.0022 0.0133 1.2963 1406. 83 88.29 13.08 0.17
1400 1.4481 0.0005 0.0024 0.0133 1.2820 756.13 100.00 12.93 0.39
2006a ML-009
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
LZ-127
500 24.5079 0.0574 12.4327 0.0611 8.4948 12.20 0.09 166 43
600 27.8420 0.0866 23.1952 0.1166 3.9535 19.05 0.22 79 17
700 20.0797 0.0685 10.9252 0.0417 0.6159 19.57 0.36 12.6 9.0
800 16.9743 0.0570 9.4362 0.0342 0.7865 22.95 0.53 16 11
900 10.9303 0.0284 0.9584 0.0220 2.5963 92.36 1.18 52.5 6.1
1000 3.3868 0.0066 0.2408 0.0149 1.4570 409.45 4.10 29.6 1.9
1100 1.9019 0.0014 0.0210 0.0132 1.4976 3947.44 32.21 30.46 0.42
1170 1.8189 0.0010 0.0460 0.0129 1.5160 3245.83 55.32 30.83 0.33
1240 1.9215 0.0014 0.0310 0.0129 1.5014 2857.70 75.67 30.54 0.36
1300 1.9622 0.0015 0.0398 0.0127 1.5122 2570.35 93.97 30.75 0.43
1400 1.9547 0.0017 0.1897 0.0137 1.4659 846.44 100. 00 29.82 0.52
m F OAr YAr DLC072-3 Step=12 W=60.87 mg ]=

0.005503 DLCO087-1 Step=13 W=73.49 mg J=0.005613 ML-009 Step=12 W=50.00 mg J=0.011986 LZ-127 Step=11 W=
51.85mg J=0.011370
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Table 2 Geochronology of carbonatite-alkalic complexes and their mineralizations in the Mianning-Dechang REE metallogenic belt

southwestern Sichuan

Ma Ma
Ar Ar SHRIMP K-Ar Ar Ar K-Ar Re-Os Rb-Sr
40.8 Sy 40.3 Bi 1995
31.7 Al 27.8 Bi 2001 2001
31.2 K 35.5 Ph 2006a
27.1 K 30.6 Bi 28.5 Mo
14.5 Sy 13.5 Mu 10.2 Bi 5.3 2008
13.0 Ca 12.9 Mu 11.3 Mu : o
Sy— Ca— K— Af— Mo— Ph— Mu— Bi—
SHRIMP U-Pb 14.5 Ma
SHRIMP U-Pb 13.0 Ma 2008 REE
2 4(DAI_ 3‘)Ar ~
13.5 Ma 12.9 Ma REE 2 REE
REE —
OAr ¥Ar 31.2Ma 2006a
(1] . 1998. DLREE
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