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Abstract: The early Yanshanian geology of southeastern China is characterized by widespread igneous rocks, especially granites.
However. the petrogenesis and tectonic implication of these granites in South China remain highly controversial. The A-type
granites are the important carrier for better understanding the tectonic evolution of the South China block since the formation is
commonly related to extensional tectonic setting. In this study, a set of new zircon U-Pb geochronological, elemental and Sr-
Nd-Hf isotopic data is presented for the Wengong A-type granite in eastern Nanling range in northern Guangdong Province. La-
ser zircon U-Pb dating for the Wengong granitic sample give a weighted mean age of 196.9+4.4 Ma and in-situ zircon e (¢)
values ranging from +2.1 to +7.7. Their whole rock ey, (¢) values range from —2.7 to —0.5. The Wengong granites are en-

riched in Si0, (69.22% —76.33%) and total alkalis (7.77 % —8.35%). They are metaluminous-peraluminous with A/CNK val-
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ues ranging from 0.95 to 1.10. These samples have high rare earth element contents, FeOt/MgO (4,40—9.75) and 10 000 X

Ga/ Al ratios (2.9—3.3), as well as significant Sr, Ti and Eu negative anomalies. Based on these geochemical data, it is pro-

posed that the Wengong granites originated from mafic lower crust in response to the earliest Jurassic extensional setting. In

combination with available data, it is inferred that the A-type granites in the Nanling range predominantly formed at 196 —

156 Ma, suggesting an early Yanshanian extensional event in SE China. These A-type granites probably formed in intra-plated

extensional environment, indicating the transformation from Paleotethyan to Paleopacific domain after earliest Jurassic.

Key words: Wengong A-type granite; Nanling range; zircon U-Pb age; Sr-Nd-Hf isotope; petrology.
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Table 1 Major oxides and trace element compositions of the Wengong granitic samples in the Nanling range

09XL-18 09XL-19 09X1-22 09X1-24 09XL-31 09X1-32
%)

SiO; 72.99 73.16 76.12 76.33 69.34 69.22
TiO, 0.44 0.43 0.15 0.16 0.59 0.63
Al Os 12.92 12.80 12.61 12.52 14.08 14.29
Fe; O5t 3.30 3.25 1.32 1.16 4.06 4.01
CaO 1.27 0.77 0.32 0.36 1.81 1.96
MgO 0.34 0.30 0.23 0.20 0.71 0.82
K;0 3.90 4.15 4.43 4.39 3.83 3.81
Nay O 3.87 3.92 3.71 3.79 4.52 4.36
MnO 0.07 0.06 0.02 0.02 0.06 0.06
P, 05 0.05 0.05 0.02 0.02 0.07 0.08
LOI 0.35 0.62 0.54 0.52 0.48 0.29
Total 99.50 99.51 99.47 99.47 99.55 99.53
FeOt 2.97 2.92 1.19 1.04 3.65 3.61
mg-number 0.19 0.18 0.29 0.29 0.29 0.32
FeOt/MgO 8.73 9.75 5.16 5.22 5.15 4.40
A/CNK 1.00 1.04 1.10 1.07 0.95 0.96
A/NK 1.22 1.17 1.16 1.14 1.21 1.26

(107%)

Sc 6.02 5.78 0.84 0.88 4.74 5.26

\% 3.75 4.36 2.07 3.03 32.00 38.30
Cr 1.11 2.29 1.68 1.71 3.17 4.33
Co 1.63 1.46 0.43 0.46 5.35 6.09
Ni 0.71 0.83 0.12 0.06 2.03 7.78
Ga 20.5 19.4 21.5 21.7 23.3 22.4
Rb 141 153 191 175 103 121

Sr 117.00 123.00 25.40 29.20 113.00 101.00

Y 62.2 47.5 64.6 73.2 57.1 56.5
Zr 423 385 287 358 642 468
Nb 36.4 31.3 31.6 29.2 24.4 34.1
Cs 3.99 2.69 4.73 2.93 1.51 3.46
Ba 736 843 590 673 1090 841
La 46.6 62.8 67.6 70.0 74.6 71.5
Ce 94.9 127.0 141.0 145.0 154.0 144.0
Pr 12.5 15.8 17.3 17.3 18.8 18.0
Nd 50.4 60.4 64.5 66.2 72.5 70.1
Sm 11.2 12.0 13.0 13.2 13.6 13.3
Eu 2.41 2.34 1.38 1.46 2.58 2.22
Gd 11.7 10.9 12.5 13.0 12.2 12.3
Tb 1.92 1.68 2.02 2.13 1.82 1.81
Dy 11.20 9.53 11.70 12.50 10.40 10.30
Ho 2.21 1.85 2.35 2.49 2.05 2.06
Er 6.14 4.90 6.34 6.81 5.59 5.72
Tm 0.90 0.74 0.96 0.99 0.83 0.85
Yb 5.65 4.86 6.00 6.24 5.32 5.50
Lu 0.84 0.75 0.88 0.93 0.83 0.83
Hf 9.71 10.70 9.01 9.92 13.30 11.70
Ta 2.37 2.17 2.56 2.12 1.50 2.18
Pb 27.7 20.8 29.7 20.9 17.7 23.1
Th 14.5 19.8 21.5 19.7 14.5 19.3
U 3.08 3.11 3.64 3.41 2.22 3.24
Mn 584 534 125 172 553 594
Ge 1.70 1.87 1.56 1.54 1.73 1.63
Zr+Nb+Cet+Y 617 591 524 606 878 703
Eu* 0.64 0.61 0.33 0.34 0.60 0.52
10 000 X Ga/Al 3.00 2.90 3.20 3.30 3.10 3.00
T#CC) 890 898 888 909 911 875

(La/Yb)x 5.90 9.30 8.10 8.00 10.10 9.30
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Harker diagrams for the Wengong A-type granite in the Nanling range
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4 (09X1-22) LA-ICP-MS Lu-Hf
Table 4 Laser zircon Lu-Hf isotopic compositions of the Wengong granitic sample (09X1.-22) in the Nanling range
(Ma) '8Yb/V7THf 17 Lu/17"Hf 7S Hf/VT HE 20 CTHE/TTHD e (00 e () Tpu(Ma) Tpu“(Ma)  frLuue
09X1-22-01 197 0.041 161 0.001 394 0.282 811 0.000 034 0.282 806 1.4 5.5 632 886 —0.96
09X1-22-02 197 0.032 502 0.001 114 0.282 786 0.000 032 0.282 782 0.5 4.7 663 939 —0.97
09X1-22-03 197 0.050 930  0.001 711 0.282 762  0.000030  0.282756 —0.3 3.8 708 999 —0.95
09X1.-22-04 197 0.052 799  0.001 723 0.282748 0.000033  0.282742 —0.8 3.3 728 1030 —0.95
09X1-22-05 197 0.059 279  0.002 011 0.282 787  0.000 034  0.282 780 0.5 4.6 678 945 —0.94
09X1-22-06 197 0.029 062  0.000 985  0.282820  0.000029  0.282 816 1.7 5.9 613 862 —0.97
09X1.-22-07 197 0.068 443  0.002 298  0.282717  0.000037  0.282709 —1.9 2.1 785 1105 —0.93
09X1.-22-08 197 0.041 146 0.001 385 0.282 821 0.000 034 0.282 816 1.7 5.9 618 863 —0.96
09X1-22-09 197 0.063 868 0.002 145 0.282 842 0.000 033 0.282 834 2.5 6.5 601 822 —0.94
09XI1-22-10 197 0.065 760  0.002176  0.282794  0.000034  0.282 786 0.8 4.8 671 931 —0.93
09XL-22-11 197 0.033 654  0.001 124  0.282739 0.000030 0.282735 —1.2 3.0 730 1047 —0.97
09X1-22-12 197 0.047 202 0.001 588 0.282 741 0.000 033 0.282 735 —1.1 3.0 736 1045 —0.95
09X1-22-13 197 0.039 899 0.001 351 0.282 874 0.000 037 0.282 869 3.6 7.7 542 743 —0.96
09X1-22-14 197 0.058 096 0.001 972 0.282 798 0.000 043 0.282 790 0.9 5.0 662 921 —0.94
09X1-22-15 197 0.040 332 0.001396  0.282812  0.000033  0.282 806 1.4 5.5 632 884 —0.96
09X1-22-16 197 0.058 469 0.001 998 0.282 857 0.000 035 0.282 850 3.0 7.1 575 786 —0.94
09X1-22-17 197 0.052 682 0.001 758  0.282776  0.000034  0.282 770 0.2 4.3 689 967 —0.95
0.038
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Table 5 Synthesis of zircon U-Pb age data of the Mesozoic A-type granites in SE South China
(Ma)
LA-ICP-MS U-Pb 229.0+2.0 Zhao et al.(2013)
LA-ICP-MS U-Pb 228.042.0 Zhao et al.(2013)
SHRIMP U-Pb 225.041.0 Sun et al.(2011)
LA-ICP-MS U-Pb 215.042.0 (2012)
SHRIMP U-Pb 196.0£2.0 (2009)
SIMS U-Pb 192.0£1.0 Zhu et al.(2010)
SHRIMP U-Pb 189.0£3.0 Liet al.(2007)
LA-ICP-MS U-Pb 178.6+1.5 He et al.(2010)
SHRIMP U-Pb 171.6+4.6 Liet al.(2003)
SHRIMP U-Pb 160.0+2.0 (2004¢)
SHRIMP U-Pb 158.0£5.0 Li et al.(2007)
SHRIMP U-Pb 157.0+£3.0 Zhu et al.(2009)
SHRIMP U-Pb 156.0+2.0 (2004b)
SHRIMP U-Pb 156.0£2.0 (2004a)
LA-ICP-MS U-Pb 135.1£1.7 Yang et al.(2012)
LA-ICP-MS U-Pb 134.3+1.2 Yang et al.(2012)
SHRIMP U-Pb 127.3+1.7 Yang et al.(2013)
SHRIMP U-Pb 126.0+3.0 Wong et al.(2009)
LA-ICP-MS U-Pb 124.8+2.1 Wu et al.(2012)
SHRIMP U-Pb 125.0+£2.0 (2005)
LA-ICP-MS U-Pb 105.0+1.0 Chen et al.(2013)
LA-ICP-MS U-Pb 101.2£2.0 (1999)
LA-ICP-MS U-Pb 93.4+0.6 (1999)
LA-ICP-MS U-Pb 92.940.6 (1999)

.1999; Li er al..2003,2007b;
2009;Zhu et al.,2009,2010;He et al.,2010;Sun et al.,2011;

,2004a,2004b,2004c¢;

,2005; Li and Li,2007; Wong et al.,2009;
,2012;Yang et al.,2012,2013;Chen et al.,2013;Zhao et al.,2013.
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