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Abstract The Daheishan tungsten deposit related to the biotite monzonitic granite from Baokuhe plutons locates at the Caledonian
orogeny of Qilian Mountains. LA-ICP-MS U-Pb dating of zircons shows that the formation age of biotite monzonitic granite is 450. 2 +
2. 8Ma, indicating that the pluton was formed at Caledonian magmatic-thermal event. Geochemical data reveal that the biotite
monzonitic granite from Baokuhe plutons is rich in silicon (73.03% ~74.18% ), alkalis (K,0/Na,0 =1.13 ~1.94, K,0 + Na,0 =
7.25% ~8.51% ) and is peraluminous (A/CNK =1.04 ~ 1. 12). The biotite monzonitic granites from Baokuhe peraluminous plutons
should be high potassic calc-alkaline granite. P,Os content of the granites is low, and shows a trend of decrease with the increase of SiO,
content. The content of rare earth element is low. Chondrite-nornalized REE patterns are right-inclined and display significant negative Eu
anomalies. Differentiation of LREE is strong, and that of HREE is weak. Based on spider diagram of trace elements, Th, U, Pb, Zr, Hf
are obviously positive anormaly, and Ba, Sr, Ta, Nb, P, Ti are negative anormaly. It suggests that it is an I-type granite. Combined with
the tectonic evolution of the North Qilian, we suggest that the biotite monzonitic granite from Baokuhe plutons formed in the active
continental margin, and the magmas were derived from the melting of crustal rocks, followed by crystal fractionation.
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Fig.3 Photographs (a) and micrographes (b-d) of biotite monzonitic granite from Baokuhe plutons
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K2 TEARRB_KENENER(wi%) HEMBLITE( x107°) AR
Table 2 Major element (wt% ) and trace element ( x 10 %) data for the biotite monzonitic granite from Baokuhe plutons
s BKY-1 BKY-3 BKY-8 BKY-10 BKY-11 BKY-13 BKY-14 BKY-21 BKY-26
Si0O, 73.43 73.03 73.23 73.35 73.29 73.52 74.18 73.50 73.91
AL O, 13.73 13. 80 13.55 13.94 13.70 13.87 13. 48 13. 68 13. 60
Fe, 04 0.14 0.32 0.11 0.39 0.14 0.45 0.22 0.17 0.30
FeO 1.45 1.42 1.51 1.49 1.38 1.24 1.24 1.45 1.10
CaO 1.59 1.38 1.15 1.50 1.04 1.57 1.29 1.33 1. 08
MgO 0.37 0.39 0.43 0.50 0.36 0. 46 0.37 0.42 0.37
K,0 4.07 4.83 5.42 3.94 5.50 4.27 4.74 5.20 5.47
Na, O 3.61 3.24 2.80 3.31 3.01 3.43 3.22 3.00 2.94
TiO, 0.15 0.17 0.17 0.21 0.13 0.17 0.14 0.16 0.16
MnO 0. 06 0. 06 0. 06 0.08 0.07 0.07 0. 06 0.07 0. 05
P, 05 0.03 0.04 0. 05 0.07 0.08 0. 06 0. 04 0. 05 0. 04
H,0* 0. 64 0.72 0.70 0.76 0.42 0.62 0.62 0. 64 0. 62
CO, 0.29 0.12 0.12 0.12 0.21 0.03 0.12 0.12 0.12
LOI 0.69 0. 61 0. 61 0.50 0.54 0.31 0.35 0.56 0.38
K,0 + Na, O 7.68 8.07 8.22 7.25 8.51 7.70 7.96 8.20 8.41
K,0/Na, O 1.13 1.49 1.94 1. 19 1.82 1.24 1.47 1.71 1. 86
A/NK 1.33 1.31 1.29 1.43 1.25 1.35 1.29 1.29 1.26
A/CNK 1.04 1. 05 1.08 1. 12 1.07 1. 06 1. 05 1. 05 1.07
o 1.94 2.17 2.24 1.73 2.39 1.94 2.03 2.20 2.29
Zr 134 142 132 169 179 137 96.2 125 157
Hf 4.52 4.62 4.28 4.77 5.99 4.09 3.02 4.07 5.63
Li 18.2 18.9 24.5 25.0 36.5 36.7 19.2 28.8 20.0
Be 2.87 2.44 1.77 2.29 1.78 1.91 2.18 1.97 1.74
Cr 14. 1 6.46 7.00 7.63 7.17 6. 63 6.45 6. 86 4.78
Co 1.63 1. 64 1.90 2.41 1.71 2.27 1. 68 2.00 1.63
Ni 6. 04 3.17 2.75 3.46 3.10 3.50 3.83 3.58 3.00
Cu 8.70 10.5 5.26 6. 46 8.43 6.33 5.16 8. 54 5.87
Zn 17.5 21.0 28.7 33.2 28.9 33.1 26.8 26.6 22.8
Ga 14.0 14.1 13.1 14.1 13.0 14. 1 13.6 13.6 13.8
Mo 0.87 0.61 0. 44 0.58 0.52 0.63 0.48 0.62 0.38
Ta 1. 04 1. 09 0.89 1.01 1. 18 1.30 1. 40 1.14 1.51
w 1.53 1.51 1.22 2.24 2.60 1.07 1. 69 4.49 0.77
Pb 45.2 45.9 40.9 33.1 45.4 43.0 41.9 44.3 48.9
Th 46.3 56.7 54.1 36.9 37.3 27.5 26.4 41.7 54.1
U 6.43 7.96 4.17 2.76 3.83 2.41 3.18 4.14 5.76
Ba 536 667 1437 1227 1001 888 679 1224 652
Sr 110 108 187 196 131 157 129 183 112
AY 9.43 10.6 12.3 14.4 7.07 10.3 9.83 12. 1 10. 1
Se 3.50 3.90 2.90 3.23 3.20 4.11 2.97 3.58 3.60
Rb 165 205 244 192 263 216 219 256 231
Nb 12. 6 14. 1 9.22 11.0 12. 4 13.0 14.2 13.0 11.3
Cs 14.4 13.9 6. 40 12.0 6.25 9.72 7.52 9.14 6. 41
Y 37.5 30.2 12.1 10. 8 12.8 14.8 10. 4 16.0 11.4
Rb/Sr 1.50 1.90 1.30 0.98 2.01 1.38 1.70 1.40 2.06
Nb/Ta 12.12 12. 94 10. 36 10. 89 10. 51 10. 00 10. 14 11.40 7.48
La 46.9 57.5 61.9 63.0 41.8 40.0 31.4 53.2 50.1
Ce 78.0 96. 4 98. 8 98. 4 66.9 64.6 48.6 89.5 84.1
Pr 7. 64 9.18 9.56 9.45 6.71 6.21 4.87 8.34 8.29
Nd 23.8 28.3 29.3 29.0 21.2 19.5 15.2 26.0 26. 1
Sm 4.51 4.95 4.51 3.98 3.66 3.35 2.53 4.35 4.62
Eu 0.38 0.39 0.57 0.63 0.41 0.41 0.38 0.57 0.43
Gd 3.88 4.17 2.88 2.62 2.84 2.87 2.05 3.09 3.26
Th 0.75 0.70 0. 40 0.35 0.43 0.43 0.32 0.46 0.44
Dy 5.14 4.41 2.24 2.03 2.42 2.54 1.82 2.79 2.29
Ho 1.32 1. 00 0. 46 0. 40 0. 47 0.52 0.38 0.56 0.43
Er 4.08 3.13 1.25 1. 16 1.36 1.53 1.14 1.73 1.22
Tm 0.63 0.49 0.18 0.17 0.19 0.22 0.19 0.26 0.17
Yb 4.37 3.30 1.26 1.23 1.37 1.54 1.43 1.76 1.36
Lu 0. 65 0.48 0.19 0.19 0.21 0.23 0.21 0.26 0.20
> REE 182.1 214. 4 213.5 212.6 150. 0 144.0 110. 5 192.9 183.0
L/H 7.74 11. 13 23.10 25.09 15. 14 13.57 13. 66 16. 68 18.53
S6Eu 0.27 0.26 0.45 0.56 0. 37 0.39 0.49 0.45 0.32
(La/Yb) 7.70 12. 50 35.24 36. 74 21. 88 18. 63 15.75 21. 68 26.42
(La/Sm) 6.71 7.50 8.86 10. 22 7.37 7.71 8.01 7.90 7.00
(Gd/Yb) x 0.73 1. 05 1. 89 1.76 1.71 1.54 1.19 1.45 1. 98
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