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Abstract LA-ICP-MS zircon U-Pb dating yields a *Ph/** U age of 397 +3Ma (MSWD =1.1) for the Huitongshan K-feldspar
granite, and is interpreted as the emplacement age. Major and trace elements show a transition feature from high-K calc-alaline or high-
fractonated I-type granite to A-type granite. Their ey, (¢) values are between - 1.3 and + 1.2, ), values of 960Ma to 1530Ma;
zircon gy, (1) values from —1.0to +5.8, and #,,, from 1024Ma to 1455Ma. Integration analysis of structural pattern, geochronology,
geochemistry and Sr-Nd-Hf isotope, as well as regional geology suggest that this granitic pluton was emplaced in a post-orogenic setting
or a late stage of syn-orogenic setting. The granitic magmas were, probably originated from crystallization/differentiation of earlier calc-
alkaline granodioritic magmas formed by partial melting of juvenile crust ( maybe oceanic crust, island arc or accretionary wedge) due
to underplated mantle-derived magmas. Early-middle Devonian granites show associate characteristics of high-fractonated I-type, 1-A
type and A-type. Therefore, Paleozoic magmatism transformed from syn-orogenic I/S type into I-A type feature at about 397Ma in the
Beishan area and tectonic setting has transformed into a post-orogenic extensional setting or a late-stage of syn-orogenic setting.

Key words Zircon U-Pb dating; High-fractonated I-A type granite; Sr, Nd, Hf isotope; Tectonic setting; Beishan orogen
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Simplified tectonic map of the Beishan and adjacent orogens (a, modified after Li et al. , 2006a) and geological sketch map of

the Liuyuan area, in Beishan, Gansu(b, modified after Li et al. , 2009)
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Table 2 Major element (wi% ) and trace element ( x 10°%)
compositions of the granites from the Huitongshan

EEFBTE (W% ) MBEBTE(x107°)

eSS B70823-7 B70823-8 B80626-2 B80626-3 B80626-5. 1

Si0, 77.31  75.41  73.61  74.45 75.61
TiO, 0.13 0.17 0.25 0.22 0.18
Al 0, 12.43 12.15 13.84  13.04 12. 15
Fe, 0, 0.61 0.74 0. 62 1.51 0.49
FeO 0.43 0.59 0. 61 0.18 0.65
MnO 0. 00 0.02 0.01 0. 00 0.03
MgO 0.19 0.07 0.37 0.08 0.20
Ca0 0. 30 0.78 0.57 0.23 0. 84
Na, O 3.83 4.34 4.99 4.65 3. 66
K20 5.00 3.67 3.44 4.33 4.41
P, 0 0.04 0.04 0.09 0. 04 0.03
Los 0.49 0.97 0. 81 0.77 0. 89
Total 100.81  99.02  99.28  99.53 99. 21
A/NK 1.06 1.09 1.16 1.06 1.13
A/CNK 1.01 0.97 1.07 1.02 0.99
AR 4.02 4.26 3.82 5.19 3.58
FeO'/MgO  5.16 18. 00 3. 14 19. 58 5.38
1 2.27 1.97 2.31 2.55 1.98
DI 96.63  94.70  93.81 96. 32 93.91
SI 1.89 0.74 3.71 0.74 2.15
La 52.20  38.08 28.12  53.10 46.27
Ce 108.26  80.60  59.13  107.49 95. 04
Pr 12.15 9.23 6.92 12.25 10.91
Nd 44.51 3420 25.59  44.70 39.98
Sm 10. 19 8.35 6. 47 10. 15 9.15
Eu 0.44 0.42 0.42 0. 44 0.43
Gd 10. 01 8. 81 6.74 10. 53 9.54
Th 1. 68 1.56 1.20 1. 69 1.61
Dy 11.00  10.41 8. 11 11.19 10. 75
Ho 2.32 2.22 1.70 2.34 2.26
Er 6.98 6.53 5.17 6.98 6.73
Tm 1.12 1.10 0.78 1.04 1. 00
Yb 6.63 6.50 5.09 6.67 6.24
Lu 0.98 0.96 0.76 0.98 0.91
SREE 268.5  209.0  156.2  269.6 240.8
(La/Yb)y  5.65 4.20 3.97 5.71 5.32
(La/Sm)y  3.31 2.95 2.80 3.38 3.26
(Gd/Yb)yx  1.25 112 1. 10 1.31 1.27
5Eu 0.13 0.15 0.19 0.13 0. 14
Li 9.27 2.99 2.15
Be 6. 56 11.36 4.25
Sc 1.45 1.80 3.26 2.58 1.97
v 6.92 6. 46 22,92 1172 7.27
Cr 2.48 3.05 16. 00 3.60 5.13
Mn 34.94 1543  64.98  51.67 201.5
Co 0.56 0.91 2.09 0.96 1.13
Ni 0. 04 0.29 7.55 1.74 1.89
Cu 3.78 6.33 13.31 7.57 2.78
Zn 40.21  42.39  61.36  71.64 86. 25
Ga 22.94  19.51  25.34  24.82 23.40
Rb 291 205 292 242 240
Sr 38.8 41.2 85.9 61.3 69.8
Zr 205 196 182 226 208
Nb 19.86 22,73  24.42  22.05 20. 48
Mo 0.72 1.22 0.77
Cs 4.13 3.97 8. 04 3.30 2.37
Ba 137 168 93.1 148 146
Hf 7.12 6.85 6.33 6. 86 6.57
Ta 1. 60 2.50 2.20 2.00 1.70
Pb 23.91  24.41 16.82  35.76 25. 66
Th 38.11  41.08  33.66  47.11 36.99
U 4.48 5.48 4.24 4.15 3.31
Y 64.29  62.15  48.78  65.17 64. 36
10000 * Ga/Al 3. 49 3.03 3.46 3.60 3.64
Nb/Ta 12.39 9.10 11.08  11.01 12. 06
Zv/Hf 28.73  28.66  28.75  32.89 31.59
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Table 3 Sr-Nd isotopic compositions for the granites from the Huitongshan
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Table 4  Zircon Lu-Hf isotopic LA-MC-ICPMS analyzing results for the granites from the Huitongshan, in Beishan area

iY== t(Ma)  OYL/TTHf OLu/'HE  VOHL/'T Hf 20 e (0) epr (1) 20 tow CHE)  fiwme  towe (HE)
B70823-8-1 397 0. 069869 0. 002694 0.282641 0. 000021 -4.7 3.3 0.8 910 -0.92 1179
B70823-8-2 485 0.038217 0.001348 0. 282715 0. 000023 -2.1 8.2 0.8 771 -0.96 938
B70823-8-3 397 0. 034999 0.001272 0. 282622 0. 000020 -5.4 3.0 0.7 903 -0.96 1200
B70823-84 397 0. 029074 0. 001046 0. 282698 0. 000017 -2.7 5.8 0.6 790 -0.97 1024
B70823-8-5 397 0. 038009 0. 001365 0. 282664 0. 000019 -3.9 4.5 0.7 845 -0.96 1107
B70823-8-7 397 0. 030087 0.001117 0. 282631 0. 000021 -5.1 3.4 0.7 886 -0.97 1176
B70823-8-8 397 0. 066238 0. 002095 0.282514 0. 000020 -9.2 -1.0 0.7 1079 -0.94 1455
B70823-8-9 397 0. 063623 0. 002034 0. 282580 0. 000025 -6.9 1.3 0.9 982 -0.94 1307
B70823-8-10 397 0.033024 0.001202 0. 282653 0. 000024 -4.3 4.1 0.8 857 -0.96 1128
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