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Abstract This paper reports LA-ICP MS zircon U-Pb ages and Hf isotopic compositions from the granites in south of Yin’aoxia,
southern Beishan Mountain, Gansu Province. The results show that the pluton was emplaced with the age of 281. 7 £2. 9Ma. Iis g, (¢)
values are +4.4 ~ +7.8 with the average of +5.9 and Hf modal ages are 613 ~771Ma. The granitic body mainly consists of biotite
granites which belong to middle-K cal-alkaline series with metaluminous-peraluminous characteristics and high contents of SiO,
(72.84% ~74.59% ) , Na,0 +K,0 (6.54% ~9.06% ) and Na,O (Na,0/K,0>1). In addition, they invariably exhibit relatively
gentle light rare earth elements (LREE) enrichment with flat heavy rare earth elements (HREE) and weak negative Eu anomalies
(6Eu=0.58 ~0.81) in the chondrite-normalized REE patterns, depletion of Nb, Ba, P, Ti and enrichment of Rb, Pb, K in the
spidergram. Based on the regional geology, the above characteristics reflect that the Yin’aoxia granites were the mixing products of
crustal and mantle derived magmas and formed under the tectonic setting of post-collisional extension in Early Permian. This implies
that the area of Yin’aoxia may enter into the stage of collision after the closure of the ocean basin in Late Carboniferous and we could
safely say that it turned to the stage of rift in post-collisional extensional period during Early Permian.
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Fig. 1  Geologic sketch map of granite from the south of Yin’aoxia
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Table 1 LA-ICP MS U-Pb data of granite BSO7-75 from the south of Yin’aoxia
0 o I3 I A T (Ma)
S my 207 /23 206 pp, /238 207 pp, /235 206 pp,/ 38
Th 'y LU lo tfE lo t lo t lo
L51-01 152. 19 220. 95 0.689 0.3141 0. 0240 0. 0446 0. 0008 277 19 281 5
L51-02 104. 78 186. 57 0.562 0.3447 0. 0288 0. 0444 0.0013 301 22 280 8
L51-03 100. 8 176. 41 0.571  0.3509 0. 0285 0. 0447 0.0013 305 21 282 8
L51-04 135. 28 201. 32 0.672 0.3665 0. 0290 0. 0493 0.0014 317 22 310 9
L51-05 207. 08 255.2 0.811 0.3476 0. 0435 0. 0446 0. 0020 303 33 281 12
L51-06 127.9 205. 96 0.621 0.3448 0. 0241 0. 0445 0.0011 301 18 281 7
L51-07 411. 81 503.55 0.818 0.3341 0. 0071 0. 0450 0. 0005 293 5 284 3
L51-08 259. 43 301. 03 0.862 0.3381 0. 0282 0. 0447 0.0013 296 21 282 8
L5109 144. 66 240. 15 0.602 0.3425 0. 0609 0. 0448 0. 0028 299 46 283 17
L51-10 112. 89 191. 95 0.588 0.3366 0.0163 0. 0444 0. 0008 295 12 280 5
L51-11 80. 67 145.94 0.553 0.3516 0. 0355 0. 0444 0.0016 306 27 280 10
L51-12 173.52 242.72 0.715 0.2951 0. 0475 0. 0423 0.0023 263 37 267 14
L51-13 176.75 245. 68 0.719 0.3173 0. 0544 0. 0435 0.0017 280 42 275 11
L51-14 569. 48 620. 05 0.918 0.3420 0.0274 0. 0450 0.0013 299 21 284 8
L51-15 267. 31 288. 89 0.925 0.3503 0. 0261 0. 0447 0.0012 305 20 282 8
L51-16 104. 85 137.43 0.763 0.3310 0. 0905 0. 0450 0. 0041 290 69 284 25
L51-17 89.72 155. 19 0.578 0.3252 0. 0656 0. 0446 0. 0031 286 50 281 19
[51-18 256. 33 366. 38 0.700 0.3328 0.0127 0. 0445 0. 0007 292 10 281 4
L51-19 115. 19 214.2 0.538 0.3500 0. 0263 0. 0448 0.0012 305 20 283 8
L5120 104. 67 176. 83 0.592 0.3416 0.0193 0. 0446 0. 0009 298 15 281 6
151-21 176. 05 293.76 0.599  0.3466 0.0316 0. 0452 0.0015 302 24 285 9
@ . 300.0 m 0056 1
y g é’% 0.052 SO
281+5Ma  280+8Ma 281x7Ma 284+3Ma 282+8Ma S oo
&
® )
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Fig. 2 Characteristics and dating spots of zircons of granite
from the south of Yin’aoxia o2
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515104 B Ph/ U AERSE A 800 & , HEAYAY 20 N0 5
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Fig. 3 Zircon LA-ICP MS U-Pb isotopic concordia plots for

zircons from granite in the south of Yin’aoxia
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16 x2 FMEEENEENEFERE (w%) IRERTE
L (x10°°) S3HrLER
12t Table 2 Analysis result of major element ( wi% ) and trace
= TRt 2 4] element ( x10%) data of granites from the south of Yin’aoxia
> R s BS07-74 BS07-75 BS07-76  BS07-79
< 8 Si0, 72.91 73.48 72.84 74.59
S . AL O, 14.44 14.15 14.17 13.25
oy Fe,0," 1.00 1. 80 1.26 0.93
=z
4t Tk 5 7 Ca0 1.08 1.70 2.09 1.14
WAER T MO 0.35 0.82 0.49 0.25
K,0 3.07 2.53 2.85 2.87
0 A Na, O 5.99 4.01 4.67 5.66
35 45 55 65 75 85 MnO 0. 051 0. 053 0. 046 0. 050
. TiO, 0.203 0.316 0.203 0.178
Si0,(%) P0
505 0. 057 0.077 0.051 0. 056
. . . L0l 0.77 0.92 1.25 0.95
4 (Na,0 +K,0)-Si0, FEfff (# Rickwood, 1989) Total 99.93 99. 85 99.93 99. 92
Fig.4 (Na,0 +XK,0)-SiO, diagram (after Rickwood, 1989) o 2.74 1.40 1.90 2.30
NK/A 0.91 0. 66 0.76 0.94
A/NCK 0.95 1. 14 0.97 0.91
Rb 100 84.6 107 125
51 o Ba 469 389 513 47
LS Th 12.6 9.09 15.8 13. 1
U 2.45 1.76 2.32 2.93
Nb 9 6.73 8.1 9.96
. Ta 0. 886 0. 684 0. 839 0. 989
S Pb 11.9 9.36 9.02 16.5
o Sr 95.3 177 169 114
x Zr 134 69.2 121 122
Hf 4.65 2.49 4.21 4.67
Li 5.21 9.48 18.4 5.96
Be 1.95 1.73 2.36 2.42
KR BE 2 08 R 4 Se 3.46 3.3 4.42 3.39
0— 5'0 slo = v 13.2 19.9 20. 6 13
Si0,(%) Cr 1.51 4.15 2.36 2.04
? Co 1.33 1.78 2.69 1.08
BS K,0-Si0, FEf# (4 Rollinson, 1993) Cu 4. 68 3.8 319 2.4
Zn 39.5 32 40.5 49.2
Fig. 5 K,0-SiO,diagram (after Rollinson, 1993) Ga 13.9 13.7 17. 1 16.9
Cs 1.07 1.63 1.57 1.45
o . i N La 24.7 20.4 31.3 28.8
RYVX I 7E K, 0-810, EIfFE (K S) b, FEMISTEA T s Ce 49. 4 39.7 60 62. 4
BT X T AR MR R R S 8 M o = 1.4 ~ 2.7, B4 Pr 5.32 4.28 6.32 6. 66
) o . Nd 19.9 14.6 24.1 26.3
0.077% ) ; fik TiO, (0.178% ~ 0.316% ); ik % (FeO" 3k Eu 0.743 0.735 0.927 0.978
0.83% ~1.62% ) . I IE % HYHEAE T , & IV 1 46 14 2 o N > > G
° s ’ Th 0.701 0.428 0.674 0.887
BRI ARYA A0S, Dy 4.43 2.82 4.13 5.79
Ho 0.924 0.597 0. 866 1.16
B Er 2.9 1.74 2.79 3.73
4.2 WITEHIE Tm 0.5 0.262 0. 49 0. 632
2 T S e i 76 B BT - 92 0 Yb 3.37 1.96 3.18 4.23
) EE;E‘ FTLLAR i im Iﬁqm%ﬁggmﬁjﬂ?% 4%7&' Lu 0.514 0.274 0. 501 0. 654
XA, A 93.24 x 107° ~ 152, 1 x 10, 78 BRAL 851 A1 A o 1k Y 25. 6 16. 6 24.1 31.6
AR E L (B 6), R FEMEERH L TR REE 1211 93.24 143.4 152.1
e . LREE 104. 0 82. 69 126.8 130. 2
= < N
(LREE)%iEﬂéﬁ%iE,E%im%f(HREE) SRS B H HREE 171 10,55 16. 60 5190
AR5 458, (E A B 8 5 10 A5 BRobz 5 A =2 B, [N B AT AR LREE/HREE  6.08 7.84 7.64 5.94
BRI (La/ YD) Lt (4. 88 ~7.47) ,Bu AATSH G50 0ku  (1/YD)v 5.26 747 706 488
o e 1 o . 5Eu 0.58 0.81 0.69 0. 60
=0.58 ~0. 81, Al i 5RHC A TEIR X IR ATA Ko §Ce 1.01 0.99 0.99 1.06
T R ICE MR b b s KR 5 e A R S
4.3 HMETEHE 955 5E A, Pl o6 2 AR 0 R IR R A% Tl 3Rt 5 b S A

1O G 22 5 S B (L R (11 7) AR G AT AL 1CP-MS BUSE ;880 = Buy/ /Sy x Gy
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Table 3 Zircon Hf isotopic compositions of granite from the south of Yin’aoxia
Wes  oyp/7HE oLy HE TPHU/THE,  TOHE!7HE 20 enr(0) e (1) tpw (Ma) Frwm
151-01 0. 054372 0. 002172 0. 282753 0. 282765 0. 000018 -0.3 5.9 713 -0.93
151-02 0. 034994 0. 001475 0. 282755 0. 282762 0. 000018 -0.3 5.7 703 -0.96
151-03 0. 053056 0. 002256 0. 282755 0. 282767 0. 000022 -0.2 5.8 711 -0.93
151-04 0. 041019 0. 001690 0. 282709 0.282718 0. 000020 -1.9 4.4 771 -0.95
151-05 0. 045366 0. 001855 0.282733 0.282743 0. 000019 -1.0 5.0 739 -0.94
151-06 0. 026541 0.001123 0.282748 0. 282754 0. 000017 -0.6 5.2 709 -0.97
15107 0.054124 0. 002187 0. 282745 0. 282757 0. 000019 -0.5 5.3 726 -0.93
151-08 0. 046873 0.001943 0. 282758 0. 282769 0. 000024 -0.1 5.9 703 -0.94
151-09 0. 037046 0. 001562 0. 282789 0.282798 0. 000026 0.9 7.5 653 -0.95
I51-10 0. 048490 0. 002126 0.282774 0. 282785 0. 000019 0.5 6.3 683 -0.94
I51-11 0. 030723 0. 001363 0.282742 0.282751 0. 000018 -0.8 6.1 718 -0.96
I51-12 0. 056417 0. 002495 0. 282762 0.282774 0. 000035 0.1 5.5 706 -0.92
151-13 0. 038904 0. 001690 0. 282762 0. 282770 0. 000037 -0.1 5.6 696 -0.95
151-14 0. 063550 0. 002608 0. 282750 0. 282764 0. 000021 -0.3 5.6 723 -0.92
I51-15 0. 053526 0. 002262 0. 282741 0. 282754 0. 000027 -0.6 5.4 731 -0.93
I51-16 0. 033398 0. 001502 0. 282768 0. 282776 0. 000023 0.1 6.4 685 -0.95
151-17 0. 024297 0.001143 0.282741 0.282748 0. 000025 -0.9 5.6 718 -0.97
I51-18 0. 107657 0. 004769 0. 282756 0. 282781 0. 000029 0.3 5.6 743 -0.86
I51-19 0. 054352 0. 002283 0. 282756 0. 282768 0. 000023 -0.1 5.8 710 -0.93
15120 0. 045204 0.001974 0. 282787 0.282797 0. 000028 0.9 6.6 663 -0.94
15121 0. 031281 0.001328 0. 282816 0.282823 0. 000027 1.8 7.8 613 -0.96

Ferpgb o HE [F 2 A 12 T S50 " Lu 228 % %0 A = 1865 x 10~ BRkr i 417 Lu/'" HE = 0. 0332, 7CHt/'"" Hf = 0. 282772
( Blichert-Toft and Alberade, 1997) ; 5" Lu/""" Hf =0. 0384, " Hf/'""Hf = 0. 28325 ( Griffin et al. , 2000) ; 464 i FAE 4D it HL 72 19
S350 - 0. 34 (Amelin et al. , 2000) F1 —0. 72 ( Vervoort et al. , 1996)
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Fig. 10 In-situ zircon Hf isotopic data of granite from the

south of Yin’aoxia
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