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Abstract LA-CP-MS U-Pb dating for the granites from the Taoguanping and Xigou plutons in the Mahe Mo deposit in the North
Qinling yields concordant ages of 157 £ IMa ( NSWD =13) and 153 + 1Ma ( NSWD = 14) respectively indicating that the two plutons
were formed at late Jurassic. The Mahe Mo deposit is closely related to the two plutons. Therefore these ages may suggest the Mo
deposit formed at Late Jurassic appreciably later than 157 ~ 153Ma. The granites from the Taoguanping and Xigou plutons are
characterized by high in silica ( 68. 12% ~76.33%) and alkali ( Na,O + K,0 =6.35% ~10.38%) with the A/CNK of 0. 85 ~1. 14
and lager variation of K,0/Na,0 (0.91 ~1.89) showing that they are metaluminous or weakly peraluminous and high-K calc-alkaline
series. The Taoguanping and Xigou granites are enriched in U Pb Hf but depleted in Rb Ba K Sr and P. The REE patterns are
characterized by enrichment in LREE with weak negative abnormal of Eu (0.5 ~0.9) but a few samples have weak positive Eu
anomalies ( 1. 05 to 1. 08) . The granites are similar to the molybdenum deposits related granites in the southern margin of the North
China Block in enriched in Si0, and Na, O + K, 0. However these granites are lower in SiO, Na,O + K, O and higher in CaO and MgO
than the granites in the southern margin of the North China Block. It may be one reason that the Mahe Mo deposit is not as larger as the
deposits in the southern margin of the North China Block.

Key words Granite; LA-4CP-MS zircon U-Pb dating; Geochemisiry; Mahe Mo deposit; North Qinling
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Fig. 1 Sketch map of the distribution of the Mesozoic granitoids of the Eastern Qinling ( modified after Lu 2000)
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0.5 ~ lmmo

3
( TGP05 N47°29°32" E89°0335")
( XG-01 N47°30°05" E89°04°04") , 10
. (TGPO6  TGP-08)
( )
XRF 2% .
ICP-MS .
CL LA-ICPMS . CL
[©) . 2006.


Administrator
高亮

Administrator
高亮


270 Acta Petrologica Sinica 2012 28(1)

500 B my

)i (d) - ( ). Q- Kfs- ; Bi- : Pl- - Ms—

Fig. 3 Field and microstructure photographs of Taoguanping and Xigou rock masses
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1 LA-CP-MS U-Pb
Table 1  LA-CP-MS zircon U-Pb data of the granites from Taoguanping and Xigou plutons
Phb Th U 238 207 pp, /206 pp, 207 pp, /35 206 pp, /B8
(x107°) (x107°) (x107°) *Th  27pp/2%p}, 207pp 2By pp/2y (Malo) (Malg) (Malo)
TGP-O52 10 272 324 1.23  0.0512 +£0.0014 0.1758 £0.0049 0.0248 +0.0002 250 +61 164 4 158 £2
TGP-O53 12 245 402 1.79  0.0526 £0.0013 0.1762 £0.0041 0.0245 £0.0002 322 +57 164 4 156 £ 1
TGP-05-5 3 81 83 1.05 0.0547 £0.0029 0.1889 +£0.0099 0.0253 +0.0004 398 +123 176 +8 161 +£3
TGP-O5-6 35 622 1238 1.93  0.0484 +£0.0008 0.1663 +0.0036 0.0248 +0.0003 120 +42 156 +3 158 £2
TGP-O57 28 420 944 2.33  0.0490 £0.0007 0.1666 £0.0023 0.0247 +£0.0002 146 +27 156 +2 157 £1
TGP-O5-8 16 208 574 2.37 0.0506 +£0.0014 0.1715 £0.0050 0.0246 £0.0002 220 +67 161 4 157 =1
TGP-059 46 741 1613 2.18 0.0474 £0.0010 0.1612 £0.0044 0.0246 +0.0004 78 +54 152 +4 157 3
TGP-05-40 16 350 503 1.48 0.0508 +£0.0013 0.1724 +£0.0045 0.0247 £0.0003 228 +57 162 +4 157 2
TGP-O541 10 329 287 0.95 0.0510 £0.0027 0.1705 +0.0076 0.0248 +0.0003 243 +122 160 +7 158 2
TGP-O543 10 232 340 1.36  0.0487 £0.0015 0.1635 £0.0051 0.0247 £0.0003 132 +77 154 4 157 £2
TGP-O544 8 287 263 1.11  0.0526 £0.0032 0.1769 £0.0100 0.0246 +£0.0003 322 +145 165 9 157 £2
TGP-0547 25 536 839 1.56  0.0463 +£0.0007 0.1564 £0.0032 0.0245 £0.0002 99 +46 148 3 156 1
TGP-0520 18 287 633 2.24  0.0474 £0.0011 0.1618 £0.0047 0.0247 £0.0004 78 £56 152 =4 157 2
XGo14 38 1643 1068 0.67 0.0468 £0.0009 0.1546 +0.0030 0.0240 £0.0003 39 +44 146 +3 153 £2
XGo12 23 809 696 0.95 0.0510 £0.0021 0.1708 +0.0074 0.0242 +£0.0002 239 +£96 160 6 154 +1
XG-O13 24 386 914 2.53 0.0482 +£0.0008 0.1599 +£0.0029 0.0241 £0.0003 109 +37 151 +2 153 2
XGO15 20 656 652 1.03  0.0479 £0.0012 0.1571 £0.0036 0.0238 £0.0002 100 +59 148 +3 152 1
XG-O1-6 27 444 986 2.31 0.0494 £0.0008 0.1647 £0.0030 0.0241 £0.0002 165 +42 155 +3 154 £2
XGO1-8 6 193 182 1 0.0509 £0.0027 0.1680 £0.0096 0.0240 £0.0005 235 +122 158 =8 153 +3
XGHO19 24 432 855 2.1 0.0481 £0.0009 0.1607 +0.0034 0.0241 £0.0002 106 +44 151 +3 154 1
XG-O141 111 6794 2633 0.39 0.0519 £0.0036 0.1718 +£0.0110 0.0241 £0.0004 280 +153 161 £10 153 2
XGO142 23 399 807 2.07 0.0506 +£0.0010 0.1690 +£0.0033 0.0242 +£0.0002 233 +79 159 =3 154 2
XG-0144 22 360 755 2.19  0.0519 £0.0009 0.1738 £0.0033 0.0242 +0.0003 280 +39 163 3 154 £2
XG-0146 16 449 506 1.17 0.0537 £0.0015 0.1806 +0.0058 0.0244 £0.0004 367 +60 169 +5 155 £3
XG-0147 8 266 254 0.97 0.0541 £0.0032 0.1734 £0.0095 0.0239 £0.0006 372 +133 162 =8 152 4
XG-O148 5 177 151 0.98 0.0517 £0.0023 0.1707 +£0.0088 0.0239 +0.0004 272 +102 160 +8 152 2
XG-0149 5 245 150 0.71 0.0518 £0.0042 0.1716 +0.0151 0.0240 +0.0003 280 +185 161 +13 153 +2
2-158+2Ma  3-156+1Ma 5-161+3Ma 6-158+2Ma  7-157+1Ma 8-157t1Ma  9-157+3Ma
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Fig. 4  Zircon CL images of granites from Taoguanping and Xigou plutons
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2 (Wi%) (x107%)

Table 2 Major elements ( wt%) and trace elements ( x 10 %) of the granites from Taoguanping and Xigou plutons

TGP-O3 TGP-04 TGP-O5 TGP-06 TGP-O8 TGP-O9 TGP40 XGO1 XGO14 XG-02

Si0, 75.43 76.33 71.26 75.60 74.46 59.63 70.72 70.27 68.12 72.17
Ti0, 0.11 0.09 0.12 0.09 0.20 0.58 0.39 0.34 0.36 0.22
Al,0, 13.16 12.20 15.40 12.16 12.47 16.28 14.00 15.17 15.60 13.88
Fe, 0, 0.21 0.17 0.24 0.27 0.57 1.77 0.99 0.89 0.95 0.63
FeO 0.43 0.35 0.48 0.54 1.13 4.43 1.99 1.78 1.89 1.27
MnO 0.01 0.04 0.07 0.07 0.03 0.14 0.07 0.12 0.09 0.05
Ca0 0.21 0.59 0.88 0.48 0.93 5.20 1.33 2.17 2.36 1.23
MzO 0.16 0.14 0.19 0.13 0.35 2.57 1.04 0.91 0.92 0.62
K,0 5.71 4.61 5.33 5.14 5.16 3.33 4.78 3.94 4.13 4.09
Na, O 3.02 3.87 4.67 3.99 3.21 3.68 3.23 4.11 4.14 3.86
P, 05 0.02 0.02 0.05 0.01 0.05 0.45 0.06 0.16 0.15 0.04
0.77 0.64 0.64 0.62 0.58 0.58 1.39 0.89 1.19 0.74
99.23 99.04 99.34 99.11 99. 14 98.99 100.00  100.76 99.91 98.80
Na,0 +K,0  8.73 8.47 10.01 9.13 8.37 7.01 8.01 8.06 8.27 7.94
K,0/Na,0  1.89 1.19 1.14 1.29 1.61 0.91 1.48 0.96 1.00 1.06
2.35 2.15 3.54 2.56 2.23 2.95 2.32 2.38 2.72 2.16
A/CNK 1.14 0.98 1.02 0.93 0.99 0.85 1.08 1.01 1.00 1.07
A/NK 1.18 1.07 1.14 1.00 1.15 1.68 1.33 1.37 1.38 1.29
La 19.30 16.33 19. 68 19.51 29.96 51.10 35.86 57.22 56.03 45.10
Ce 37.80 30.34 36.72 35.88 51.26 89.90 63.98 91.92 93.24 76.00
Pr 3.80 3.26 3.89 3.82 5.00 9.59 6.73 8.97 8.62 7.28
Nd 12.54 10. 68 13.06 13.17 15.65 34.06 23.14 28.42 27.20 23.20
Sm 2.31 1.97 2.58 2.67 2.39 5.49 3.98 4.12 3.71 3.41
Eu 0.57 0.32 0.44 0.73 0.54 1.77 1.10 0.58 1.22 0.87
cd 1.79 1.70 2.38 2.29 1.97 4.63 3.50 3.32 3.02 2.73
Th 0.26 0.26 0.38 0.34 0.29 0.59 0.50 0.44 0.39 0.37
Dy 1.53 1.57 2.33 1.96 1.74 3.29 3.01 2.50 2.23 2.14
Ho 0.30 0.33 0.49 0.38 0.37 0.65 0.63 0.51 0.46 0.44
Er 0.97 1.13 1.65 1.08 1.17 1.78 1.88 1.61 1.35 1.34
Tm 0.16 0.22 0.31 0.17 0.20 0.26 0.30 0.25 0.22 0.21
Yb 1.30 1.87 2.61 1.14 1.47 1.67 2.08 1.83 1.53 1.53
Lu 0.21 0.34 0.47 0.17 0.24 0.25 0.32 0.30 0.24 0.25
Y 10.72 13. 44 20.03 12.69 12.40 18.88 19.52 13.85 14.37 14.29
LREE 76.33 62.90 76.37 75.78 104.8 191.9 134.8 191.2 190.0 155.9
HREE 6.52 7.42 10.63 7.52 7.45 13.12 12.23 10.76 9.43 9.02
S REE 82.85 70.32 87.00 83.30 112.3 205.0 147.0 202.0 199. 4 164.9
LREE/HREE  11.71 8.47 7.18 10.07 14.07 14.63 11.02 17.77 20. 14 17.28
Lay /Yhy 10.07 5.91 5.09 11.58 13.82 20.71 11.63 21.14 24.74 19.90
(La/Sm)y  5.40 5.34 4.9 4.72 8.10 6.01 5.81 8.97 9.76 8.53
(Gd/Yb) y 114 0.75 0.75 1.66 1.1 2.30 1.39 1.50 1.63 1.48
SEu 0.83 0.52 0.53 0.88 0.75 1.05 0.88 0.47 1.08 0.84
5Ce 0.98 0.93 0.94 0.93 0.91 0.90 0.91 0.87 0.90 0.90
Rb 381 385 463 416 159 12 238 143 156 168
Ba 1194 361 512 1757 732 2604 1136 1967 2311 1215
Th 17.40 22.60 24.97 15.20 22.22 11.62 18.12 19.09 16.41 17.87
U 3.47 10.23 20.19 3.17 8.00 2.54 4.71 5.92 4.29 7.11
K 53900 40380 45723 43220 45260 29280 41020 34520 37150 36780
Ta 6.91 7.60 8.77 3.28 2.24 1.24 1.85 1.67 1.59 6.07
Nb 92.27 94.08 127.21 39.12 28.06 19.04 21.10 24.64 21.39 63.46
Ph 32.25 42.46 46.19 63.06 20.56 16.25 28.22 26.53 23.17 33.20
Sr 171 85.4 139 197 170 864 486 467 580 208
P 86.34 83.28 215.6 57.12 205.8 1668 226.0 523.4 583.1 180.5
Zr 102.6 89.22 118.5 82.80 150.3 256.6 248.6 270.0 320.4 300.8
Hf 4.75 5.34 6.37 3.17 4.86 6.07 6.88 6.81 7.59 7.92
Ti 755.6 651.8 833.3 612.4 1382 6342 2650 2340 2616 1590
: A/CNK = ( Al,05) /( Ca0 + K, 0 + Na,0) ; A/NK = (AL O;) /( K,0 + Na, 0) ;8 =( K0+ Na,0) 2/( Si0,43) ;

SEu =Euy/( Smy + Gdy) * 1/2 8Ce =Cey /( Lay + Pry) * 1/2; . Sun and McDonough 1989; ¥ REE.HREE Y
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3
Table 3 General characteristics of ore-bearing rock bodies of typical molybdenum deposits in East Qinling
()
A IA I IA IA IA
(km?) 0.07 0.05 0.06 0.12 0.12 1.5~2
Si0, 74.61 76.33 73.56 73.49 72.71
TiO, 0.11 0.1 0.13 0.15 0.29
Al 04 12.98 11.26 13.5 13.01 14.03
Fe, 0, 0.93 0.63 0.9 1.04 0.55
FeO 0.73 0.9 0.39 0.57 1.10
MnO 0.04 0.03 0.07 0.03 0.07
Ca0 0.49 0.92 1.17 1.08 1.54
Na, O 2.05 1.75 3.51 2.68 3.78
K,0 6.6 6.57 4.98 6.19 4.62
K,0/Na,0 3.22 3.75 1.42 2.31 1.22
K,0 +Na, 0 8.65 8.32 8.49 8.87 8.4
MgO 0.22 0.41 0.51 0.48 0.7
P, 0 0.05 0.05 0.06 0.06 0.1
() 10 6 5 29 10
2008 Mao et al. 2010 2010 Mao et al. 2010 2007
=8.40%) o Sio, K,0 ; !
Ca0.MgO
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