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Abstract: The Qinling orogenic belt, located in the suture zone of the North China Plate and the Yangtze Plate, has undergone
a complicated tectonic evolution process however, its plate combination mechanism and collision time limit have been controver-
sial. In this study, petrogeochemistry analyses and LA-ICP-MS zircon U-Pb dating are undertaken for the two-mica granites
from Wuduoshan in Nanzhao County. eastern Qinling mountains. Results show that the two-mica granites have SiO, =
69.32% —74.28%, Al,O;=14.14%—17.28% , Na, O+K,O0=7.68% —9.03%, and belong chemically to peraluminous series
of S type. Meanwhile, the two-mica granites have a moderate amount of rare earth elements, with medium fractionation charac-
teristics between light rare earth elements and heavy rare earth elements and medium negative Eu anomalies. The trace ele-

ments diagram shows enrichment of large ion lithophile elements (LILEs) and depletion of Ba. Nb, Sr. P and Ti, indicating
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that the two-mica granites may have been formed in the thickened crust caused by the collision between continents. Zircons

from the two-mica granites in this study display fine-scale oscillatory growth and high ratios of Th/U (>>0.4), indicating a

magmatic origin. The dating of the two-mica granites yields a LA-ICP-MS zircon U-Pb age of 433+2 Ma. Combined with con-

structional environment, it is concluded that it was transformed from plate subduction to continental collision in the Nanzhao

County at late of Early Silurian.

Key words: two-mica granites; petrology; geochemistry; LA-ICP-MS zircon U-Pb dating; Nanzhao County; eastern Qinling

mountains.
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Table 1 Major (%), trace elements and rare earth elements (10 °) compositions for two-mica granites in Nanzhao County

FE 5 005/7 006/3 1038/3 2021/1 209/4 210/1 6010/1
Si0; 70.13 70.55 74.28 72.07 70.17 72.37 69.32
TiO» 0.14 0.18 0.06 0.14 0.22 0.25 0.29
Al; O3 17.28 16.18 14.64 15.58 14.14 14.34 15.41
Fe; Os 0.45 0.59 0.23 0.77 3.14 1.17 1.72
FeO 0.57 0.80 0.38 0.35 1.83 1.15 1.52
MnO 0.13 0.05 0.04 0.05 0.08 0.09 0.13
MgO 0.23 0.36 0.13 0.26 0.18 0.46 0.82
CaO 0.48 1.46 1.08 1.07 1.07 1.44 1.29
Na;O 4.69 4.58 4.24 3.83 2.94 3.23 3.38
KO 4.34 3.80 4.03 4.49 5.22 4.45 4.30
P, O; 0.05 0.06 0.04 0.07 0.10 0.11 0.15
LOI 1.24 1.07 0.64 1.06 0.50 0.55 1.28
H.O" 1.24 1.20 0.64 1.01 0.63 0.36 1.27
Total 99.75 99.68 99.79 99.74 99.58 99.59 99.61
A/CNK 1.30 1.13 1.10 1.19 1.14 1.12 1.22
Rb 217.8 153.2 165.6 168.6 156.8 184.9 143.5
Ba 538.7 808.0 430.5 714.4 813.6 1386 809.1
Th 8.16 10.26 13.39 9.95 47.49 21.15 8.55
U 1.20 1.45 1.09 1.27 2.10 1.05 1.11
Ta 1.71 1.62 1.37 1.21 0.61 0.96 1.12
Nb 11.88 10.75 9.19 9.32 5.31 8.50 9.32
Sr 243.1 420.5 224.4 363.5 186.9 316.1 305.0
Hf 3.4 3.7 2.5 3.1 5.6 4.8 3.12
Zr 72.6 95.2 42.3 72.4 210.3 177.0 110.7
La 11.93 17.67 8.52 13.65 67.52 32.72 28.27
Ce 22.99 31.91 16.22 26.79 132.3 56.55 52.76
Pr 2.74 3.71 1.80 3.00 13.00 6.68 6.83
Nd 9.72 13.25 6.57 10.71 42.94 22.58 24.87
Sm 2.25 2.43 1.42 2.21 7.85 3.96 4.83
Eu 0.44 0.60 0.36 0.58 0.86 0.87 1.07
Gd 1.91 1.88 1.40 1.81 6.80 3.37 3.51
Th 0.34 0.27 0.27 0.31 0.96 0.52 0.56
Dy 1.86 1.28 1.74 1.53 4.52 2.74 2.85
Ho 0.33 0.21 0.34 0.26 0.83 0.57 0.52
Er 0.84 0.53 0.99 0.70 2.13 1.54 1.36
Tm 0.12 0.08 0.15 0.10 0.27 0.22 0.21
Yb 0.78 0.48 0.87 0.60 1.75 1.38 1.24
Lu 0.11 0.07 0.13 0.09 0.25 0.20 0.18
Y 9.71 6.28 10.91 7.71 21.90 15.64 15.22
SEu 0.62 0.83 0.78 0.86 0.35 0.71 0.76
eyl 66.08 80.65 51.70 70.05 303.84 149.53 144.28
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4.2 #A U-PbEF
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TE 3+ 2 DUR B A S AR by 3B & B 24 80 HE
T FIVRE T £ B8 O 2. 76 B A & 6 R (CL) kL 85
K 25 F L % MR A I R A KA L 4
AT B B — A AE A B e (&1 5).
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Fig.6 Zircon U-Pb concordia diagram for two-mica granite in the study area
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B8 A REIE R A 0 A TR TS & A ) T

Al RESRIE T b 52 4. 25 A U B WESE B N M A
B Al R B A AR A A A b s R Y
“STRIAE A

52 TREREER

MARRRIL AR AN E A CL B& 5
Mt S o L 0 ELAT SR ) A R A K 3R B
B Th/U WAl (C>0.4) , R BTE AT 4 38 45 5
VEFBY =4 Bl 2 AR IR AR 3R T = = BB R A
IR BT AR (I 5) . 85 47 U-Ph il 4F 45 31 2% . B 3
B Al =R B K A B B AE 8 433 £ 2 Ma,
A AR Sy B A R R .

T 5 (2009) X Z2 04 1 1L AR B Rl AR ARA K
YEFEAT T 255 BT, 4 4 i 2 2R e Ak &) 43 S 505~
470 Ma B2 iy BE L 450 ~ 422 Ma He 4 filf 18 [ Bt
Je 415 ~ 400 Ma filf 8 W 9 By B, Jf K b 450 ~
422 MadR ARl 18 [y Br £ 255 A KRN T AL R
KFH (20100 N 468~ 428 Ma By Bt N Bl A= 4%
FAE BN FARBY B, A A A R R T ST
Y STRY T BT i 52 A0 b — i Bl Al 8 %) 15 30
XIPIHE(2014) $R A5 ~450 Ma B9 i 4% 1 25 54 R B4R
SR TSI e LA i R R i 2 AR 1) SRR A
53 HMEEX

MAR TR B A B A A« S” Rl
16 5 5 1 M ER 1k 27 8 M, AR ) R £ & iR
FIRURIX AT RESR B A A M F 41 (Dostal and Chat-
terjee, 1995), 45 & HAVE S04 1 = BERY HBE L
TR s BEAE 1 A T BE R R B 5 5 43 FE T R A
2 W H AT eI BT i o G 488 T S 0 i e R PR B
(Barbarin, 1999).

AN [ A 15 B 85 o R M 12 A 0 R Ak 2 R AE
ST I i T 2 AT LA R 8 A A A T 3 2R
1% Pearce et al.(1984) MR Y5 4L <) A 14 1 P4 55 45 1F B
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& Batchelor and Bowden(1985)
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B Ay L L Bl (472 Ma).
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TSy SRAG 5 2 5 b 25 08 WM A A R e R AR AR
B AW & (B & 22 55, 2003 5 R P13 45, 2004) .
BT A (2004) 38 28 0 28 08 AR 38 K 1L b i 28 PR R
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Z U4 ] A b B g 00 oo R v R DA 1) P A
R VAT 1 G B i — b B A B T S K AR FE 08
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%5:,1999; Wang et al., 2005) , W 1F J2& 3 F filf i
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