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Abstract There have plenty of Cu-Mo deposits (occurrences) which are genetically associated with intermediate-acid granitoid
stock from the Zhashan basin in the Qinling Orogenic Belt, recently huge copper orebody has been discovered in the Chigou Cu-Mo
deposit region, but the timing and petrogenesis of ore-bearing granitoids were poorly constrained. In this contribution, ore-bearing
granitoids for the Chigou Cu-Mo deposit were selected; geochemistry and LA-MC-ICPMS zircon U-Pb data for these rocks have been
carried out. They are dominantly quartz diorite, diorite and porphyritic granite in petrology, and geochemically belong to high potassic
calc-alkaline I-type granitoid, geochemical and Sr-Nd isotopic evidence demonstrate that these rocks originated from partial melting of
upper mantle and lower crust. The weight average *Ph/*® U ages for these ore-bearing granitoids are ~ 145Ma. In combined with
regional geological characteristics and relation between igneous rocks and mineralization, it is proposed that the Chigou ore-bearing
igneous rocks were formed during the Late Jurassic-Early Cretaceous time, and it is indicated that there have regional Late Jurassic-
Early Cretaceous granitoid and porphyry-skarn Cu-Mo ploymetallic deposits in the Zhashan basin, synchronously the formation of
granitoid batholith or stock and the corresponding porphyry Mo-hydrothermal vein Zn-Ph-Ag deposits in South margin of North China
Craton.

Key words LA-MC-ICPMS zircon U-Pb age; Porphyry Cu-Mo deposit; Chigou region; Zhashan basin
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Fig.2 Regional geological map of the Zhashan basin, Shaanxi Province, showing location of granitoid ( modified after Wan, 1980)
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Chigou Cu-Mo deposit in the Zhashan basin, Shaanxi
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® 1 HLMHARET REFNER (w% ) HEMBLITE( x107°) B S
Table 1  Major (wit% ) and trace element ( x 10™®) compositions of granitoids from the Chigou Cu-Mo deposit in the Zhashan basin,

Shaanxi Province

FEGE 201-60 SG20 CG7 CG6 CG8 CG3 13029 130140
frE 1 55k 2 Gk 35k 4 SR 55k 6 Sk 13 ZR RS 13 ZRYRHR
Fay i BERTE =i A ARNEKSE  ARNKE A%NKE KA ARNEKSE  ARNRKS
Si0, 69. 07 58.01 62. 67 60. 50 65.78 58.61 62.22 62.29
TiO, 0.37 0.84 0.67 0.75 0.50 0.73 0.57 0. 65
Al 0, 14.29 16.20 16. 46 16.23 16. 44 16.23 15.18 16. 25
FeO" 2.42 7.29 4.39 5.33 2.33 6. 64 4.49 4.96
MnO 0.04 0.12 0.05 0.07 0.03 0.19 0.05 0.06
MgO 0.90 3.39 2.25 3.00 1.23 2.50 1.92 2.28
Ca0 2.00 5.10 2.46 3.99 2.63 4.53 3.53 3.19
Na, O 3.32 3.96 3.91 3.53 3.64 4.84 3.69 3.83
K,0 4.50 2.92 3.46 3.13 5.11 3.90 3.48 3.48
P,0; 0.21 0.50 0.45 0.51 0.33 0.51 0.37 0. 44
LOI 1.49 1.14 1.73 2.30 1.24 0.78 3.84 1.76
Ba 5450 2890 3490 3370 3490 3240 3130 3570
Pb 18.0 12.0 13.0 12.0 14.0 31.0 11.0 14.0
Cs 1.37 2.83 2.84 2.09 4.43 2.96 3.08 2.26
Rb 63.5 75.7 107 81.8 152 124 119 101
Sr 1070 1230 1260 1270 1115 1160 1190 1325
Th 19. 05 12.05 15. 4 13.4 21.0 14.4 17.3 15.05
U 1.58 1.86 3.48 2.77 4.2 1.97 4.6 2.94
Ta 0.90 0.90 1.00 1.00 1.10 1.00 1.10 1.00
Nb 12.0 14.3 15.3 16.0 16.8 15.5 15.7 16.2
Zr 174 188 225 190 206 212 213 210
Hf 4.80 5.20 6.20 5.20 5.80 5.90 5.90 5.60
La 24.5 41.0 42.8 40.5 44.0 41.0 39.6 39.8
Ce 50.9 79.9 82.4 78.7 85.9 76. 4 74.8 76.5
Pr 6.32 9.59 9.87 9.39 9.94 9.08 8.62 9.21
Nd 22.7 35.8 37.0 35.4 35.4 34.3 31.9 34.1
Sm 3.72 6.34 6.31 6.31 5.67 6.21 5.49 5.92
Eu 1.25 1.65 1.75 1. 60 1.51 1.53 1.35 1.57
Gd 3.09 5.45 5.72 5.39 4.77 5.44 4.67 5.22
Th 0.35 0.70 0.74 0. 64 0.58 0.7 0.58 0. 64
Dy 1.74 3.81 3.94 3.34 2.89 3.61 3.03 3.33
Ho 0.320 0. 690 0. 740 0. 600 0.510 0. 680 0. 550 0.570
Er 0.94 2.07 2.26 1.78 1.72 2.1 1.71 1.84
Tm 0.11 0.27 0.28 0.22 0.2 0.26 0.22 0.23
Yb 0.93 1.94 2.07 1.58 1. 64 1.95 1.65 1.74
Lu 0. 150 0.310 0.320 0.240 0.25 0. 300 0. 260 0.270
Y 9.30 19.7 21.1 17.8 15.5 19.8 16.0 17.6
87 Rb/% Sr 0.172 0.178 0.245 0. 186 0.394 0. 308 0.289 0.221
87y / 80gy 0.705194 0. 705248 0.705573 0. 705462 0. 70601 0.705674 0. 705632 0.705541
2sigma 15 6 9 18 13 10 11 14
(¥7Sr/ %8y, 0. 7049 0. 7049 0.7051 0. 7051 0. 7052 0.7051 0. 7051 0.7051
7Sm/ 1" Nd 0. 099 0. 107 0. 103 0.108 0. 097 0. 109 0. 104 0. 105
WNd/'"Nd  0.512308 0.512326 0. 512297 0. 512261 0. 512222 0.512243 0.512251 0. 512256
2sigma 12 4 8 7 25 12 12 8
ena(t) -4.7 -4.5 -5.0 -5.8 -6.3 -6.1 -5.9 -5.8

1 (YSr/%8r) Qur =0.7045, (¥ Rb/%0Sr) %k =0. 0827, ("7Sm/™Nd) %k =0. 1967, (" Nd/™Nd)%p =0.512638; Ay, =1.42 x10 '/
a, g, =6.5x107"%/a, t =140Ma
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Fig. 5 Chondrite-normalized REE patterns (a, after Boynton, 1984 ) and PM-normalized incompatible element spider diagrams
(b, after Sun and McDonough, 1989) of the ore-bearing igneous rocks for the Chigou Cu-Mo deposit in the Zhashan basin, Shaanxi

Province
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Fig. 6 Transltion light microscope and cathodoluminescence
images of the ore-bearing igneous rocks for the Chigou Cu-
Mo deposit in the Zhashan basin, Shaanxi Province, showing
the age of each analysis
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Fig. 7 Zircon U-Pb dating results of the ore-bearing igneous rocks for the Chigou Cu-Mo deposit in the Zhashan basin, Shaanxi

Province
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Fig. 8 Microscope picture of the ore-bearing igneous rocks for the Chigou Cu-Mo deposit in the Zhashan basin, Shaanxi Province
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