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Abstract: The Shangcheng and Daquandian granites are located to the north of the metamorphic core complex in
the West Dabie Mountains. The Shangcheng granite mainly consists of porphyry bitotite monzogranite with
LA-ICP-MS zircon U-Pb ages of (137£2)—(141+2) Ma and the Daquandian granite mainly consists of
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monzogranite with LA-ICP-MS zircon U-Pb ages of (118+1) Ma, respectively. The granitic rocks are
metaluminous to weak peraluminous, high-K calc-alkaline I-type granite, enriched in silica (SiO, =
67.18%-76.83%), potassium (K,O = 3.12%-4.66%), aluminum (AL,O; = 12.92%-15.93%, ACNK = 0.91-1.11)
and depleted in MgO (0.42%—1.08%). The rocks are enriched in LREE and depleted in HREE ((La/Yb)y =
5.03-77.6). The Shangcheng granite is relatively enrichend in Sr (546-1005 ng/g), Ba (585-2069 ng/g), Sr/Y
(72.0-122) and depleted in Y (6.05-9.15 pg/g), Yb (0.45-0.84 ng/g), Nb, Ta and Ti, with high Sr/Y (72.0-122),
indicative of a deep origin with garnet and rutile residual. The slightly negative Eu anomalies (6Eu = 0.78-0.92)
suggest a small amount of plagioclase as residual phase in the source. The Daquandian granite is depleted in Sr
(27.7-859 pg/g), Ba (118-2598 pg/g), Y (5.00-22.9 pg/g), Yb (0.38-2.42 pg/g), with low and Sr/Y (2.51-77.5)
and negative Eu anomalies (0Eu = 0.43~0.84), suggesting garnet and plagiochase as residual phase in the source.
Zircons from Shangcheng granite gave negative gy(f) values of —30.2 to —15.6 with two-stage Hf model ages of
2173 to 3079 Ma. Zircons from Daquandian granite gave negative gyg(¢f) values of —23.2 to —16.7 with two-stage
Hf model ages of 2227 to 2628 Ma. The two granites have Hf model ages as old as Paleoarchean to Archean,
which cannot be derived from partial melting of North Dabie orthogneisses alone, but require involvement of more
ancient Archean crust in their source region. Thus, their source represents a mixture of crustal rocks between
North Dabie gneiss and the Archean Kongling complex in the northern part of the South China Block. In
combination with previous studies, the Shangcheng granite is suggested to be formed by partial melting of the
thickened lower crust heated by mantle derived magma at the onset of lithospheric thinning. The parental magmas
of Daquandian granite were formed by partial melting of crustal materials heated by mantle-derived magma under
extensional circumstances. Evolution from Shangcheng granite to Daquandian granite indicates the progress of the
lithosphere thinning and the transformation of tectonic regime to an extensional setting.

Key words: Dabie orogen belt; granite; zircon U-Pb dating; geochemistry; Hf isotopes; petrogenesis
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Fig.1 Geological map of the Shangcheng and Daquandian granites (after [34] and the Third Geological Survey Team, Henan Provincial Bureau of
Geo-Exploration and Mineral Development")
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1-Daquandian granite; 2—Shangcheng granite; 3—Early Cretaceous Jingangtai volcanic rocks; 4-Early Cretaceous Niirenzhai granite; 5—Early Creta-
ceous quartzdiorite; 6-Early Cretaceous Pudian granite; 7—-Carboniferous Yangxiaozhuang Group-Huyoufang Group; 8-Devonian Nanwan Group;
9-Lower Ordovician Guishan Group; 10-Late Neoproterozoic-Early Ordovician Xiaojiaomiao Formation-Complex; 11-Mesoproterozoic Huwan
Formation-Complex; 12—Paleoproterozoic Dabie Group-Complex; 13—fault; 14—zircon samples; 15—Cretaceous granites; 16—North Huaiyang tectonic
belt; 17-North Dabie metamorphic core complex; 18—South Dabie ultrahigh pressure metamorphic zone; 19—-Susong high pressure metamorphic zone;
20—epidote-blueschist zone; 21-Hongan high pressure metamorphic complex; 22—Tongbai metamorphic complex.
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Fig.2 Macro- and micro-photographs of Shangcheng and Daquandian granites
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Table 3 Zircon Hf isotopic compositions of the Shangcheng and Daquandian granites
t(Ma)  7°vb/'HF 7oL u/' T HE ToH £ THE 26 eni(0)  euld) 20 ipwi (Ma) foyp(Ma) 26 Srwms
DB-1, t =(139+3) Ma
01 245 0.014454 0.000634 0.281938 0.000031 -29.6 -24.3 1.1 1834 2798 40 -0.98
02 787 0.023747 0.001011 0.281992 0.000030 -27.7 -10.8 1.1 1777 2383 39 -0.97
03 620 0.022428 0.000932 0.282164 0.000038 -21.6 -8.3 1.3 1535 2094 50 -0.97
04 150 0.013398 0.000579 0.282102 0.000034 -23.8 -20.5 1.2 1606 2491 44 -0.98
05 138 0.011686 0.000507 0.282105 0.000032 -23.7  -20.7 1.1 1599 2490 41 -0.98
06 579 0.039555 0.001521 0.282003 0.000038 -27.3 -15.1 1.3 1786 2489 51 -0.95
07 144 0.013155 0.000562 0.282028 0.000033 -26.4 -23.4 1.2 1707 2659 43 -0.98
08 632 0.033445 0.001285 0.282268 0.000040 -17.9 —4.5 1.4 1403 1864 53 -0.96
09 145 0.014773 0.000612 0.282065 0.000033 -25.1 -22.1 1.2 1658 2578 43 -0.98
10 141 0.011231 0.000502 0.281980 0.000032 -28.1 -25.1 1.1 1770 2763 41 -0.98
11 133 0.016001 0.000670 0.282035 0.000034 -26.1 -23.2 1.2 1702 2644 44 -0.98
12 864 0.003145 0.000099 0.281859 0.000032 -32.4 -134 1.1 1915 2602 41 —-1.00
13 1997 0.006858 0.000343 0.281106 0.000032 -59.0 -15.0 1.1 2941 3582 40 -0.99
14 348 0.001067 0.000048 0.282578 0.000031  —6.9 0.7 1.1 934 1311 40 —-1.00
15 153 0.009635 0.000434 0.282099 0.000030 -23.9 -20.6 1.1 1604 2495 38 -0.99
16 835 0.003786 0.000133 0.281984 0.000024 -27.9 -9.6 0.9 1748 2343 30 -1.00
17 2469 0.011935 0.000495 0.281037 0.000029 -61.4 -7.0 1.0 3045 3443 36 -0.99
18 201 0.007646 0.000361 0.281994 0.000035 -27.6 -23.2 1.2 1745 2697 45 -0.99
19 3103 0.023853 0.000962 0.280712 0.000028 -72.9 -5.0 1.0 3520 3808 35 -0.97
20 679 0.008138 0.000319 0.281971 0.000039 -284 -13.6 1.4 1774 2472 50 -0.99
21 666 0.029115 0.001095 0.281782 0.000037 -351 209 1.3 2072 2918 48 -0.97
22 2488 0.018375 0.000722 0.280807 0.000021 -69.6 -15.1 0.7 3371 3969 25 -0.98
23 145 0.014662 0.000635 0.281839 0.000034 -33.1 -30.1 1.2 1970 3071 44 -0.98
24 138 0.010188 0.000457 0.282056 0.000031 -25.4 -22.4 1.1 1664 2597 40 -0.99
25 135 0.014953 0.000636 0.281992 0.000035 -27.7 -24.7 1.2 1760 2738 45 -0.98
26 138 0.020426 0.000702 0.282034 0.000033 -26.2 -23.2 1.2 1705 2646 43 -0.98
DB-9, t = (140+3) Ma
02 175 0.015775 0.000640 0.281931 0.000032 -29.8 -26.1 1.1 1844 2852 41 -0.98
03 137 0.016684 0.000703 0.281889 0.000020 -31.3 -28.3 0.7 1904 2967 25 -0.98
04 137 0.032637 0.001199 0.281989 0.000025 -27.8 -24.8 0.9 1790 2749 32 -0.96
05 1917 0.024429 0.000865 0.281508 0.000024 -44.8 -3.2 0.9 2435 2737 30 -0.97
06 143 0.017717 0.000702 0.281935 0.000022 -29.7 -26.7 0.8 1841 2865 27 -0.98
07 147 0.009941 0.000429 0.281884 0.000024 -31.5 -285 0.8 1898 2977 30 -0.99
08 145 0.028561 0.001020 0.282103 0.000026  -23.7 -20.8 0.9 1623 2496 33 -0.97
09 138 0.008995 0.000386 0.281950 0.000022 -29.1 -26.1 0.8 1806 2831 27 -0.99
10 137 0.025240 0.001011 0.282052 0.000024 -25.5 -22.6 0.8 1694 2608 31 -0.97
11 139 0.013926 0.000594 0.282022 0.000031 -26.6 -23.6 1.1 1717 2673 40 -0.98
12 597 0.053256 0.002074 0.282197 0.000034 -20.4 -8.1 1.2 1535 2042 46 -0.94
13 595 0.041580 0.001624 0.282036 0.000029 -26.1 -13.7 1.0 1744 2389 38 -0.95
14 146 0.014785 0.000643 0.281835 0.000029 -33.2  -30.2 1.0 1975 3085 37 -0.98
15 512 0.028036 0.001102 0.281894 0.000027 -31.1 =203 1.0 1918 2738 35 -0.97
16 689 0.037802 0.001475 0.282309 0.000025 -16.4 -1.9 0.9 1352 1726 33 -0.96
17 137 0.025938 0.001049 0.281969 0.000026  -28.5 -25.5 0.9 1811 2792 33 -0.97
18 138 0.040845 0.001518 0.281913 0.000026 -30.4 -27.5 0.9 1912 2918 34 -0.95
19 145 0.034385 0.001274 0.281989 0.000032 -27.8 -24.8 1.1 1794 2749 42 -0.96
20 725 0.066717 0.002810 0.282693 0.000035 2.9 11.8 1.2 836 887 49 -0.92
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( 3)
¢ (Ma) Toyb/'HE VSLw/MHE VCHE/THE 26 eni(0)  euld) 20 ipwi (Ma) foymp(Ma) 26 Srwms
DB-27, t = (137+2) Ma
1 136 0.017581 0.000708 0.282061  0.000023 -252 -223 0.8 1668 2588 29 —0.98
2 302 0.026811 0.001107 0.282556  0.000022 -7.7  -13 038 991 1403 28 -0.97
3 1740 0.012302 0.000481 0.281547  0.000019 -434 -52 0.7 2358 2771 23 -0.99
4 439 0.073799 0.003030 0.282515  0.000028 -92  -04 1.0 1106 1452 39 -0.91
5 505 0.095922 0.004223 0.282505  0.000031 -9.5 0.2 1.1 1159 1467 45 —0.87
6 212 0.005157 0.000159 0.281785  0.000031 -350 -30.4 1.1 2018 3145 39 -1.00
7 168 0.014651 0.000616 0.282003  0.000035 -27.3 -237 12 1744 2698 45 —0.98
8 134 0.005568 0.000207 0.282014  0.000021 269 -23.9 0.7 1710 2688 26 -0.99
9 193 0.010008 0.000476 0.282251  0.000021 -18.5 —143 0.7 1397 2138 26 -0.99
10 1710 0.020982 0.000791 0.281594  0.000022 -41.7 -46 038 2313 2707 27 -0.98
11 787 0.030338 0.001213 0.282317  0.000025 -162 0.6 0.9 1331 1662 32 ~0.96
13 719 0.015255 0.000626 0.281652  0.000028 -39.7 242 1.0 2224 3160 35 -0.98
14 177 0.037484 0.001369 0.282207  0.000038 -20.1 -163 13 1492 2250 51 ~0.96
15 135 0.037675 0.001387 0.281961  0.000037 -28.8 259 13 1838 2810 49 -0.96
16 134 0.030942 0.001219 0.282227  0.000035 -19.3 -16.5 1.2 1458 2226 46 -0.96
17 219 0.017027 0.000681 0.282134  0.000030 -22.6 -17.9 1.1 1566 2383 39 -0.98
18 217 0.001805 0.000070 0.282604  0.000030 6.0 -13 1.1 899 1334 39 ~1.00
19 653 0.053275 0.002146 0.282329  0.000029 -157 -23 1.0 1348 1739 39 —0.94
20 139 0.016055 0.000601 0.282070  0.000030 -249 -220 1.1 1651 2568 39 —0.98
21 283 0.018460 0.000717 0.282113  0.000040 -23.4 -173 14 1597 2394 52 -0.98
22 143 0.011196 0.000432 0.282249  0.000041 -18.6 156 1.5 1398 2174 54 -0.99
23 292 0.001572 0.000059 0.282809  0.000032 1.2 7.6 1.1 616 825 41 -1.00
24 140 0.026777 0.001061 0.282010  0.000031 -27.0 -24.1 1.1 1755 2702 40 -0.97
DB-17, t=(118£1) Ma
01 114 0.037115 0.001457 0.282064  0.000033 -25.1 -22.6 1.2 1697 2596 44 ~0.96
03 116 0.041108 0.001685 0.282096  0.000026 240 -215 0.9 1662 2527 34 -0.95
04 121 0.047676 0.001972 0.282053  0.000021 -25.5 -23.1 0.7 1736 2622 27 —0.94
05 115 0.050970 0.002006 0.282219  0.000027 -19.6 -172 1.0 1501 2258 36 —0.94
06 132 0.043837 0.001715 0.282051  0.000023 -256 -228 0.8 1727 2618 30 -0.95
07 118 0.058513 0.002238 0.282219  0.000024 -19.6 -172 0.8 1510 2259 32 -0.93
08 120 0.051697 0.001886 0.282183  0.000027 -20.9 185 1.0 1547 2337 36 ~0.94
09 119 0.064813 0.001771 0.282050  0.000022 -25.6 -232 0.8 1731 2628 28 -0.95
10 124 0.046639 0.001667 0.282229  0.000026 -193 -168 0.9 1473 2234 34 -0.95
11 119 0.044518 0.002031 0.282143  0.000023 -223 -199 038 1611 2425 30 —0.94
12 120 0.051318 0.001594 0.282232  0.000021 -192 -16.7 0.7 1466 2227 27 -0.95
13 137 0.043546 0.001843 0.282066  0.000024 -250 -222 0.8 1712 2584 31 ~0.94
14 137 0.049520 0.002381 0.282237  0.000026 -19.0 -162 0.9 1490 2211 35 -0.93
15 141 0.058682 0.001665 0.282143  0.000027 -223 -194 1.0 1595 2412 35 -0.95
16 121 0.042580 0.001650 0.282156  0.000022 -219 -194 038 1576 2395 28 -0.95
17 136 0.048242 0.001506 0.282067  0.000027 -25.0 -222 1.0 1695 2580 35 -0.95
18 135 0.045800 0.001871 0.281973  0.000024 -283 -255 0.8 1845 2788 31 —0.94
19 136 0.044193 0.002579 0.282151  0.000024 -22.0 -193 0.8 1623 2402 32 ~0.92
20 140 0.051613 0.001891 0.282062  0.000022 -252 -223 0.8 1720 2591 28 ~0.94
Hf - 7Ly 2= 1.867x107"1% TLw/HE  VoHf/'HE

0.03321 0.282772,0.03842 0.283251°0-611;
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