55 16 % 45 3 ) H2EmT g Ch E b BT R A (AT 5 dbat R2®) Vol. 16 No. 3
2009 4£ 5 A Earth Science Frontiers (China University of Geosciences(Beijing) ; Peking University) May 2009

B b 5 b 2 i F DU oo A AR wmza g iyl
SHRIMP U-Pb 4% Fil ‘A A1 Bk 1L 25 N HA & = X

EEB, BEEY, TEEY, FmEE, DERL, I WL, KR,
x| K
1. KZeRey VEERH = B IR R T AR B S0 i S 0865, BV V6% 710054
2. KA HRep ERFL A S EIRARE . BEVE PU4¢ 710054

Pei Xianzhi'**, Li Zuochen'*, Ding Saping'**, Li Ruibao*, Feng Jianyun *, Sun Yu*,
Zhang Yafeng”, Liu Zhanging’
1. Key Laboratory of Western China’s Mineral Resources and Geological Engineering, Ministry of Education, Chang’an University ,

Xi'an 710054, China
2. Faculty of Earth Science and Resources, Chang’'an University . Xi'an 710054, China

Pei Xianzhi, Li Zuochen, Ding Saping,et al. Neoproterozoic Jiaoziding peraluminous granite in the northwest margin of Yangtze
Block: Zircon SHRIMP U-Pb age and geochemistry, and their tectonic significance. Earth Science Frontiers,2009,16(3) .231-
249

Abstract: The granite of Jiaoziding dome core is located in back-Longmenshan Area of the northwest margin of
Yangtze Block. The study of granite’s zircon SHRIMP U-Pb geochronology and geochemistry is aiming at con-
straining its formation age and petrogenesis. The results show that the zircons of the samples in deformative
granite and massive granite of the Jiaoziding granites have internal oscillatory zoning; zircons of the Jiaoziding
granites have higher Th/U ratios (0. 52-1. 23, 0. 32-1. 16) and are igneous in origin. The results of zircon
SHRIMP U-Pb dating for deformative granite and massive granite were (793=+11) Ma and (792411) Ma re-
spectively, which indicates that the granite intrusions formed in Nanhua period of the late Neoproterozoic, and
their formation times are fully coincident. The Jiaoziding granite is high in SiO, (72. 01%-77. 65%)and Al, O;
(12.12%-14. 18%) ,and its A/CNK=0. 95-1. 13(1. 04 on average). It is a typical peraluminous granites, with
supersaturation in Al and Si,and is identified as S-type granite. The abundance of 2 REE varies in the range of
(75.81-79.97) X1076(77. 89X 107 % on average). The rocks show a LREE enrichment pattern and obviously
weak to intermediate negative Eu anomalies. The trace element geochemistry is characterized evidently by neg-
ative anomaly of Ta,Nb, Ti,etc. and positive anomaly of Rb,Ba,Sr,etc. The granite emplaced by underplating
of granitic magma,which formed through partial melting of sedimentary mainly of arenite,and is typical crust
source petrogenesis. The Jiaoziding granite shows the characteristics of post-collisional granite, and is regarded
as the post-orogenic granite. Thus the granite intrusions are interpreted as syn-collisional granites resulted
from the crustal thickening caused by active continental margin subduction and arc-continent collision orogeny

during the Neoproterozoic in the northwest margin of Yangtze Block. The granitic intrusion formed in a transi-
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tional environment from syn-collision (compressional environment) to post-collision (extensional environ-
ment) ,and is the product of the initial break-up of Rodinia supercontinent.
Key words: peraluminous granites; geochemistry; zircon SHRIMP U-Pb age; Neoproterozoic; northwest mar-

gin of Yangtze Block; Rodinia supercontinent
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Fig. 1 Geological sketch map showing Jiaoziding Area of back-Longmenshan in the northwestern margin of Yangtze Block
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F 1 HFMENEHM(DSGL7,DSG18)$: A SHRIMP U-Pb #5347 45 5
Table 1 Results of SHRIMP U-Pb dating on zircon from Jiaoziding granite(DSG17,DSG18)
(206 ) ) 6 (206 P * 207 P} * 207 P * 206 P, * A

w OOy O T e I D TR i, TR
Feih DSGL7 - BB —KAER &
DSG17-1. 1 0. 00 189 150 0. 82 21.6 0. 066 4 2.5 1. 220 3.7 0.133 2 2.7 806 +20
DSG17-2. 1 0. 29 230 216 0.97 25.0 0. 065 3 3.0 1. 138 4.9 0.126 4 3.9 767 +28
DSG17-3. 1 0.18 184 93 0.52 20. 6 0.071 6 3.6 1. 285 4.5 0.130 2 2.7 789 +20
DSG17-4. 1 0. 00 149 110 0.76 17.0 0.068 1 2.8 1. 251 4.0 0.133 2 2.7 806 +21
DSG17-5. 1 0.16 381 253 0.67 41.0 0.067 9 2.1 1.171 3.4 0.1250 2.6 759 +19
DSG17-6. 1 0. 00 190 164 0. 89 21.1 0.073 2 3.2 1. 302 4.3 0.129 0 2.9 782 +21
DSG17-7. 1 0. 00 209 197 0.97 22.6 0.070 7 2.5 1. 229 4.8 0.126 0 4.1 765 +29
DSG17-8. 1 0. 00 199 198 1. 03 21.9 0.067 4 3.3 1. 190 4.3 0.128 1 2.7 777 +20
DSG17-9. 1 0. 00 241 148 0. 64 28.4 0.112 1 1.7 2.120 3.9 0.137 2 3.5 829 +27
DSG17-10. 1 0. 00 112 67 0. 62 12.5 0.074 3 3.2 1. 331 4.3 0.129 9 2.8 787 +21
DSG17-11. 1 0. 28 91 53 0. 60 10. 6 0.072 7 4.1 1. 348 5.0 0.134 5 2.9 814 +22
DSG17-12. 1 0. 00 350 416 1. 23 41. 3 0.068 6 1.8 1. 298 3.2 0.137 3 2.6 829 +20
DSG17-13. 1 0. 20 155 96 0. 64 17.3 0.065 9 3.9 1. 180 4.5 0.129 9 2.8 787 +21
DSG17-14.1 0. 08 283 328 1. 20 32.6 0. 066 1 2.1 1. 221 3.4 0.1339 2.7 810 +20
DSG17-15. 1 0. 00 199 223 1. 16 22.0 0. 066 1 2.4 1.179 3.6 0.129 2 2.7 783 +20
K DSGI8  Hulk B A b = KALRK
DSG18-1. 1 0. 31 513 246 0.49 57.0 0.064 1 1.8 1. 137 3.6 0.128 7 3.1 781 +23
DSG18-2. 1 0. 00 308 122 0.41 36. 1 0. 066 1 2.0 1. 242 3.5 0.136 4 2.8 824 +22
DSG18-3. 1 0. 07 838 416 0.51 92.0 0. 065 05 1.3 1. 145 2.8 0.127 7 2.5 775 +19
DSG18-4. 1 0.15 155 90 0. 60 16. 3 0. 068 0 3.4 1. 145 4.8 0.122 1 3.5 742 +24
DSG18-5. 1 0.13 418 203 0. 50 47.2 0.065 8 1.8 1. 191 3.1 0.131 3 2.6 795 +19
DSG18-6. 1 0.17 421 121 0. 30 48. 3 0.062 5 3.9 1. 149 4.6 0.133 3 2.6 807 +20
DSG18-7. 1 0.13 278 161 0. 60 30.9 0. 066 3 2.4 1. 181 3.5 0.129 2 2.6 783 +19
DSG18-8. 1 0.21 229 257 1. 16 26.8 0.063 4 4.9 1. 190 5.6 0.136 2 2.7 823 +21
DSG18-9. 1 0. 04 616 175 0. 29 71.1 0. 065 30 1.4 1. 208 2.9 0.134 2 2.6 812 +19
DSG18-10. 1 0. 10 382 151 0.41 42.5 0. 066 4 2.3 1. 184 3.5 0.129 3 2.6 784 +19
DSG18-11. 1 0.13 410 240 0.61 46. 2 0.064 0 1.8 1. 158 3.1 0.1312 2.6 795 +19
DSG18-12. 1 0.11 463 215 0. 48 52.3 0. 064 2 1.9 1. 165 3.2 0.1315 2.6 796 +19
DSG18-13. 1 0. 00 885 437 0.51 92.3 0. 068 9 2.1 1. 154 4.6 0.121 5 4.1 739 +29
DSG18-14. 1 0. 07 554 174 0. 32 64. 3 0. 066 1 3.1 1. 230 4.0 0.1350 2.6 816 +20
DSG18-15. 1 0.16 435 214 0.51 47. 8 0. 068 1 2.0 1. 199 3.3 0.127 7 2.6 775 +19
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Table 2 Major element and trace element compositions of Jiaoziding granite
wy/ %

Fedh it Si0;  TiO;  Al,O;  FeO Fe;O; MnO I\;Ig() CaO Na;O K;O P;0s 1LOI TOTAL A/CNK
GQS02 73.19 0.27 14.14 0.93 0.97 0.05 0.47 0.87 4.29 3.57 0.07 1.16 100.00 1.13
GQS03 T 72.05 0.28 13.56 0.97 0.97 0.12 0.43 1.96 4.57 2.97 0.07 2.10 100.05 0.95
GQS04 74.82 0.24 13.20 0.80 0.70 0.05 0.36 0.81 3.40 4,41 0. 06 1.22 100.07 1.11
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. " wy/1076

(i i Sc Cr Co Ni Cu Zn Ga Rb Sr Y Zr Nb Mo  Sn Cs Ba Hf
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) AEAL R A ~
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DSG17 419 1.14 1.13 0.98 1.78 56.97 13.71 96.63 135.55 31.65 155.82 7.81 0.11 1.28 2.18 761.03 5.07
GQS05 591 417 1.59 7.67 3.26 19.93 11.43 136.60 84.27 14.26 83.54 6.16 0.25 112 1.93 837.22 2.78
GQS06 HRfERA 6.8 7.25 1.69 7.46 261 20.53 13.33 143.12 92.00 20.44 99.92 9.01 0.46 1.36 243 775.12 3.41
DSG18 354 1.8 269 110 1.63 50.42 13.14 96.81 209.45 16.97 132.08 6.59 0.02 0.96 219 961.61 3.64

v . wy/10 6

(i A TR, B Th U La Ce Pr Nd Sm Ea Gd Th Dy Ho Er Tm Yb Lua O°M
GQS02 0.68 835 0.12 6.65 0.92 19.08 37.51 4.35 17.36 3.62 0.88 3.87 0.56 3.97 0.77 2.29 0.38 2.29 0.39 0.97
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Fig. 2 CL images and ages of single zircon U-Pb of Jiaoziding granite
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Fig. 3 SHRIMP zircon U-Pb concordia diagram of Jiaoziding granite
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Fig. 5 A/NK-A/CNK diagrams for Jiaoziding granite
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Fig. 6 w(K,0O )vs. w(SiO,) diagrams for Jiaoziding granite
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Fig. 7 Harker diagrams of Jiaoziding granite
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Fig. 8 Chondrite-normalized REE patterns for Jiaoziding granite
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Fig. 9 Trace element spider diagram for Jiaoziding granite
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Fig. 10 Diagrams for discriminating provenances of Jiaoziding granite
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Fig. 11 Diagram for discriminating composition of
source rocks for Jiaoziding granite
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Fig. 13 Diagrams of tectonic settings of trace elements for Jiaoziding granite
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