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Ar-Ar age of phlogopite from the Longmala copper-iron-lead-zinc deposit
in Tibet and its geodynamic significance
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Abstract: The north Gangdise Pb-Zn-Ag-Cu-Fe belt is one of the most important metallogenic belt in the
Tibetan collisional orogenic belt. The Longmala deposit is located in the eastern part of the Gangdise metallo-
genic belt. Constraining the timing of mineralization of this deposit is crucial to the better understanding of the
genesis of the deposit and the deep geodynamic processes which controlled the large-scale mineralization of this
area. The electron microprobe analyses reveal that the altered mica is phlogopite. This paper presents the Ar-Ar
dating results for magnetite mineralization conducted on phlogopites collected from the Longmala deposit. Phlo-
gopite from the Longmala deposit yielded a well-defined *° Ar/* Ar plateau age of 56.32 + 0.48 Ma and an
isochron age of 55.58 +0.93 Ma. These ages suggest that the LLongmala deposit was developed in the period of
main collisional orogenic setting in Tibetan orogenic belt. Combined with the former research and the data of re-

gional geology, the authors hold that the deep geodynamic process which controlled the formation of this deposit
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was the rollback of the Neo-Tethys slab.

Key words: phlogopite Ar-Ar age; electron microprobe; Longmala deposit; geodynamic setting; Tibet
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Table 1 Electron microprobe analyses of phlogopite from the Longmala deposit
SiO, TiO, ALO; Cr,O;3 MgO CaO MnO FeO NiO Na,O K,O
LM43-1.1 40.76 0.13 15.99 0 25.61 0 0.12 2.15 0.03 0.16 10.03
LM43-1.2  40.95 0.04 15.29 0.04 25.46 0.09 0.15 2.76 0.01 0.10 9.82
LM43-1.3  39.74 0.10 15.73 0.01 24.39 0.01 0.19 3.70 0 0.15 9.86
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Table 2 **Ar *Ar analytical data of phlogopite samples from the Longmala ore district Tibet
t T “Ar PAr , SAr PAr o YAr PAr L, BAr YAr L, YAr % F FAr 10 ¥mol  FAr % ¢t Ma +16 Ma
700 526.7451 1.7575 0.2612 0.3577 1.41 7.4292 0.16 0.38 87.1 5.0
800 1107.5990  3.7027 0.174 3 0.7307 1.22 13.469 4 0.20 0.87 155.0 7.7
850  261.5008 0.8593 0.0782 0.1822 2.90 7.5935 0.35 1.72 89.0 3.6
900  36.5982 0.1059 0.007 3 0.0343 14.48 5.2987 1.74 5.97 62.56 0.79
950  11.3772 0.0218 0.006 7 0.0177 43.25 4.9210 3.65 14.91 58.17 0.39
1000 7.9546 0.0106 0.010 4 0.0156 60.69 4.8280 5.13 27.45 57.09 0.58
1040 9.2793 0.0151 0.0488 0.017 4 51.87 4.8136 7.90 46.77 56.92 0.57
1070 5.9950 0.004 3 0.009 7 0.014 4 78.97 4.7346 7.57 65.30 56.00 0.56
1100  5.5984 0.0030 0.0099 0.014 2 84.17 4.7122 5.58 78.95 55.74 0.57
1150  5.2809 0.0020 0.017 4 0.014 1 88.90 4.6947 6.05 93.75 55.53 0.56
1200 5.1539 0.0012 0.0813 0.014 4 93.22 4.804 7 2.00 98. 64 56.81 0.64
1400  6.4862 0.007 4 0.686 4 0.0169 67.03 4.3499 0.56 100. 00 51.5 1.3
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Fig. 6 “°Ar *°Ar spectrum and isochron ages of phlogopite from the Longmala ore district
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Fig. 7 Tectonomagmatic evolution model of Lhasa terrane at the onset of the main collision orogenic phase in the Tibetan plateau
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