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Abstract: Qurugou granodiorite is located in the western part of the western Qinling orogenic
belt, and intrudes into the Lower Triassic Longwuhe formation. Field investigation demonstrates

that the intrusion is mainly composed of off-white fine-grained massive granodiorite. Geochemical
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data shows that the granodiorites are high-K calc-alkaline series, characterized by high content of
Si0, (66.08%—72.22%), K-rich (4.61%—5.01%) and quasi-aluminous ratio ( A/CNK =
1.04—1.11). The content of REE, LREE, HR EE and the ratio of LREE/HREE are respec-
tively within the range of 99.41>X107°—154.85X10"°%, 87.33X107°—143.67X107°, 11.08 X
107°—12.65 X 107°%, and 7.23—12.85. The chondrite-normalized REE pattern shows right-
dipped incline and weak negative Eu anomaly. The Qurugou granodiorites are obviously rich in
LILE including Cs, Rb, Ba, Th, etc. , and depleted in HSFE such as Nb, Ta, P, similar to
magmatic arc or collision-type granite, belonging to high-K calc-alkaline I-type granites. The
petrogenesis research shows that the source is the lower crust metabasalt, and the intrusionis the
product of crust-mantle magma mingling, owing to the lithosphere delamination. According to
the geochemistry and the trace element discrimination for tectonic interpretation, the granodior-
ites are considered to be the post-collision type. LA-ICP-MS zircon U-Pb dating reveals that the
crystallization age of Qurugou granodiorites is 224. 1+ 2. 4Ma (MSWD=2.4), which indicates
that the granodiorites formed in Late Triassic. Combining with regional geological data, it is con-

sidered that the Paleotethys in the western part of the western Qinling area closed in late Indosini-
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an (224Ma), and entered into the post-collision tectonic evolution stage.

Keywords: west Qinling; granodiorite; post-collision; zircon U-Pb age; geochemistry
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Fig. 1 The tectonic framework of central orogenic belt(a); The tectonic background of West

Qinling-East Kunlun area(b); The simplified geological map of Qurugou granodiorite(c)
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Fig. 2 Photos of Qurugou granodiorite in the West Qinling area showing the field contact relationship and features
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Tab. 1 Results of major elements( %), trace elements and rare earth elements(10™¢) from the Qurugou granodiorite

Sample DQO0z2-1 DQO0z2-2 DQO02-3 DQ02-4 DQO0Z2-5 DQ02-7 DQ02-8 DQ02-9 DQ02-10 DQO2Z-11
SiO2 62.57 62.68 62.69 62.85 63.54 62. 96 62.49 62.78 63.82 64. 39
TiO; 0. 67 0.75 0. 69 0. 69 0.71 0.70 0.70 0. 68 0. 65 0. 65
Al O3 16.73 16. 65 16. 85 16. 81 16. 61 16. 84 17.10 16. 83 16. 75 16. 66

TFe205 5.07 5. 69 5.29 5.28 5.30 5.26 5. 34 5.26 4. 89 4. 80
MnO 0. 07 0.08 0.08 0.08 0.08 0.07 0.08 0.08 0. 07 0.07
MgO 1. 93 2.18 2.03 2.04 2.09 2.02 2.07 2.06 1.83 1. 84
CaO 5.24 4.72 5.02 4. 88 4. 84 4. 86 4. 84 4. 85 4.72 4. 84
Na» O 3.16 3.20 3.30 3.26 3.22 3.27 3.26 3. 30 3.25 3.27
K20 2.55 2.56 2.44 2.49 2.51 2.51 2.58 2.55 2.55 2.51
P20Os 0.14 0.15 0.15 0.15 0.15 0. 14 0.15 0.15 0.14 0. 14
LOI 1.41 1.43 1.01 1.03 1.17 1.13 0. 95 1. 08 0.91 0. 85
Total 99. 54 100. 09 99. 55 99. 56 100. 22 99.76 99. 56 99. 62 99. 58 100. 02

N2:0/K:0 1. 24 1.25 1. 35 1.31 1.28 1. 30 1. 26 1.29 1.27 1. 30
N:0+K:0 5.71 5.76 5.74 5.75 5.73 5.78 5. 84 5.85 5. 80 5.78
o 1. 67 1. 69 1.67 1. 67 1. 60 1.67 1.75 1.73 1.62 1. 56
A/CNK 0. 96 1. 00 0.98 0.99 0.99 0.99 1.01 0.99 1. 00 0.99
A/NK 2.10 2.07 2.09 2.09 2.07 2.08 2.10 2.05 2.07 2.06
Li 41.72 50. 86 48. 81 45.58 45.23 46. 41 46. 10 44. 69 48. 67 46.76
Be 2.22 2.13 2.15 2.14 2.17 2.19 2.26 2.12 2.29 2.23
Cr 17.31 19.43 17.91 32.20 18.91 36.78 15.31 16.78 16. 96 14.99
Co 12.85 13.95 12.77 12. 67 12. 67 12.58 12.78 12. 67 12.10 11. 87
Ni 5.63 6.75 6.09 13.05 5.76 17.03 4. 66 5. 31 5.50 4. 68
Cu 5.37 4.83 3.77 3.87 4. 14 3.87 3.87 3.75 3.97 3.57
Zn 70.91 72.61 66. 45 66. 09 70.91 68. 00 71.52 70. 26 66. 21 62.19
Ga 20.52 20.92 20.59 20. 34 20. 61 20. 87 20. 74 20.58 20. 54 20. 27
Rb 92.12 94. 42 87.19 87.39 91.87 92.82 93.76 89. 82 90. 87 88.33
Sr 396. 31 392.49 402. 62 398. 39 392. 47 423. 68 404. 95 404. 12 400. 43 402.01
Y 18.59 18. 07 18. 98 18. 29 18. 58 17.00 19. 38 18.71 15.74 16. 22
Nb 10. 89 11. 84 11.02 10. 92 11.12 11. 21 11. 21 10. 91 10. 57 10. 37
\Y% 50.72 54. 81 51.39 50. 24 50.32 50. 03 51.55 49,59 44,37 44,37
Cs 5.16 4. 94 4.08 4. 30 4. 49 4.78 4.93 5. 37 3.90 3.43
Ba 620. 10 691. 56 645. 15 649. 29 639. 29 655. 90 643. 88 630. 98 633.42 631. 22
Hf 4.37 4.18 4. 47 3.98 4.43 4. 11 4.43 4.78 4.13 3. 60
Ta 0.75 0.77 0.74 0.75 0.77 0.76 0. 85 0.76 0.76 0.72
Pb 14. 64 12.94 12.43 12.28 14. 19 12. 60 14. 81 13. 34 13.51 13. 80

Th 8.82 9.15 8.65 8.22 10. 54 7.04 6. 20 8.32 9.01 10. 31
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gR1
Sample DQO2-1 DQO2-2 DQO2-3 DQOZ-4 DQOZ-5 DQ02-7 DQO2-8 DQO2-9 DQOZ-10 DQO2-11
U 2.09 2. 00 1.95 1.97 2.26 1. 86 2.54 2.44 2.03 1.81
Zr 171.54  167.60  179.96  155.37  175.88  168.38  174.11  191.58  164.67 139. 88
La 30.11 31.88 29. 96 25.75 33. 62 23.73 18. 89 26. 74 29.61 35. 04
Ce 60. 48 64. 28 60. 00 54,04 66. 45 48.78 39. 45 54. 84 58. 00 68. 15
Pr 6.63 7.15 6. 66 6.13 7.32 5.52 4.73 6.25 6. 44 7.50
Nd 24. 64 26. 40 25. 00 22.79 26. 80 20. 94 18. 90 23. 69 23.48 26. 99
Sm 4.73 4.81 4.83 4.50 4.96 4.13 4.16 4.73 4,40 4,79
Eu 1.23 1.21 1.23 1.21 1.21 1.22 1. 20 1.23 1. 20 1.20
Gd 4,14 4.14 4.23 3.94 4.23 3.63 3.71 4.05 3.75 4.03
Th 0.58 0.57 0.59 0.56 0.58 0.52 0.56 0.58 0.51 0.54
Dy 3.31 3.22 3.42 3.26 3.25 3.00 3.30 3.30 2.86 2.93
Ho 0. 60 0.59 0.62 0. 60 0.61 0.55 0.62 0.61 0.51 0.53
Er 1.72 1.69 1.74 1. 68 1.73 1.56 1.78 1.70 1. 40 1.47
Tm 0.24 0.23 0.24 0.23 0.24 0.22 0.25 0.24 0.20 0.21
Yb 1.52 1. 49 1.58 1.51 1.54 1. 40 1.63 1.53 1.26 1. 30
Lu 0.23 0.22 0.23 0.22 0.23 0.21 0.23 0.23 0.19 0.19
S REE 140,18 147.87  140.33  126.43  152.77  115.40 99. 41 129.71  133.83 154. 85
S LREE 127.82  135.72  127.68  114.42  140.35  104.31 87.33 117.47  123.14 143. 67
S HREE 12.36 12.15 12.65 12.01 12. 42 11.08 12.08 12.24 10. 69 11.18
SLREE/SHREE  10. 34 11.17 10. 09 9.53 11. 30 9.41 7.23 9. 60 11.52 12. 85
5Eu 0.83 0.81 0.81 0.86 0.79 0.94 0.92 0.84 0.88 0.81
(La/YD) n 13. 32 14. 44 12. 82 11. 46 14.70 11. 44 7.81 11.76 15.79 18.21
(La/Sm) x 4,01 4.17 3.90 3. 60 4.26 3.62 2.85 3.56 4,23 4.61
Sr/Y 21.32 21,72 21.22 21.78 21.12 24.92 20. 89 21. 60 25.43 24.79
Nb/Ta 14. 54 15.39 14. 88 14.51 14. 38 14.79 13.11 14. 39 13.93 14. 42
La/Nb 1.19 1.17 1.17 1.08 1.32 0.97 0.77 111 1.31 1.54
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Fig. 3 SiO,~ K, O diagram (a) and A/CNK - A/NK diagram (b) of Qurugou granodiorite
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Fig. 4 Chondrite-normalized REE pattern (a) and primitive mantle-normalized trace elements spidergram (b) for Qurugou granodiorite
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Fig. 5 Cathodoluminescence photos of typical single-crystal zircons and their apparent ages(Ma)
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Fig. 6 LA -ICP- MS zircon U - Pb concordant age diagram (a) and weighted histogram (b) of Qurugou granodiorites
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5.3 XEMEREX
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A3 LA A A8 15 58 IR AT FIVAE 5% % (2004a,2004b)
AR I — 2B AL A M oty AR AR AT 8 S — M) i 4
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