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Abstract: This paper aims to constrain the starting time of Early Cretaceous large-scale extensional and mantle properties in Da-
bie orogen. The SHRIMP zircon U-Pb dating results reveal the Yinshafan gabbro dyke from Jinzhai, North Huaiyang region is
125. 8%2. 7 Ma, the Dongxinxiang lamprophyre dyke from Dawu, West Dabie is 129. 64=2. 5 Ma. The Early Cretaceous basic
dykes from different regions of the Dabie Orogen show similar geochemical features: These samples have SiO. ranging from
46.13% to 54. 42%, Mg between 42 and 72, mainly belonging to alkaline series, enrichment in light rare earth elements
(LREE) and large ion lithophile elements (LILE), evident depletion in high field strength elements (HFSE, e. g. ,» Nb, Zr and
T, Is,=0.7055—0. 709 4 and highly negative exq(#) values of about —12. 04 to —18. 84, Tpu=1. 60—2. 62 Ga. Early Cre-
taceous crustal extension and large-scale magma eruption in the Dabie orogenic belt began in 130 Ma, and belonged to part of
eastern China Late Mesozoic lithospheric thinning extension event. The basic dykes were derived from enriched lithospheric
mantle, which originated from North China Craton (NCC) lithospheric mantle contaminated by the deeply subducted Yangtze
crust, and maybe have been added in some mantle asthenosphere.
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Fig. 1 Location map showing Early Cretaceous basic dykes from the Dabie orogen
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1 SHRIMP U-Pb
Table 1 Zircon SHRIMP U-Pb data of basic dykes from the Dabie orogen
206 Pb U Th 232 Th 206 Pb * 207 Pb * 207 Pb * 206 Pb * 206 Pb/ZBSU
¢ ) +9 o =+ - +9 +1
%) (pgegD) (ugeg) /23U (ug-g 1) /26Pb* 0 /235 0 /2387 0 (Ma) c Y
04-158-1
1.1 0.29 284 806 2.93 4,91 0.0445 7.0 0.1220 7.8 0.01991 3.3 127.1 4.1 0.424
2.1 0.49 177 371 2.17 2.98 0.0452 8.8 0.1210 10.0 0.01940 4.8 123.9 5.9 0.478
3.1 0.27 384 1293 3.48 6. 47 0.0507 3.1 0.1371 4.5 0.01960 3.2 125.2 4.0 0.715
4.1 0.76 186 330 1. 83 3.18 0.0546 4.5 0.1501 5.7 0.01994 3.5 127.3 4.4 0.609
5.1 1.13 246 499 2.10 4. 24 0.0243 38.0 0.0640 38.0 0.01924 3.4 122.9 4.1 0.089
6.1 0.22 803 3322 4.28 13. 80 0.0453 4.9 0.1236 5.8 0.01982 3.1 126.5 3.9 0.541
7.1 0.19 338 1045 3. 20 5. 80 0.0447 88 0.1220 9.3 0.01985 3.2 126. 7 4.0 0.345
8.1 373 1295 3.58 6. 32 0.0433 11.0 0.1170 11.0 0.01965 3.2 125.5 4.0 0.283
9.1 833 2418 3. 00 14. 20 0.0428 4.7 0.1165 5.7 0.01974 3.1 126.0 3.9 0.551
04-163-2
1.1 1.44 109 155 1. 46 1.94 0.0576 14.0 0.1610 15.0 0.02031 4.8 129. 6 6.2 0.326
2.1 4.81 140 147 1. 09 2.22 0.0380 33.0 0.0930 33.0 0.01762 3.5 112. 6 4.0 0.108
3.1 0.84 322 538 1.73 5. 69 0.0507 12.0 0.1430 13.0 0.02039 2.8 130. 1 3.6 0.221
4.1 2.29 117 174 1.54 2.07 0.0430 25.0 0.1190 25.0 0.02008 3.2 128.2 4.1 0.129
5.1 0.65 212 309 1. 50 3. 64 0.0509 11.0 0.1390 11.0 0.01981 2.8 126. 4 3.5 0.253
6.1 1.52 241 495 2.12 4. 14 0.0403 13.0 0.1090 14.0 0.01969 2.7 125.7 3.4 0.200
7.1 2.28 272 223 0. 85 4.79 0.0511 18.0 0.1410 18.0 0.02003 3.0 127.8 3.8 0.164
8.1 0.00 120 192 1. 65 2.08 0.0616 .9 0.1716 5.7 0.02020 2.9 128.9 3.7 0.505
9.1 0.80 758 1051 1.43 14. 20 0.049 0 .2 0.1457 .9 0.02159 2.6 137.7 3.5 0.526
10.1 0.44 273 406 1.53 4. 87 0. 050 3 .8 0.1432 .7 0.02065 2.7 131.8 3.6 0.583
206 Pbc ; 206 Pb * 5y ; 204 I)b
0.022 5 Vean=125.812.7 Ma [2.2%] Mean=129.6+2.5 Ma [1.9% ] 95%§onf
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2 (%) (107°)

Table 2 Major and trace elemental data of basic dykes from the Dabie orogen

04-163-2  04-163-3  04-169-2 04TT-67-1 04BM-90 DB03M-2-2 03T-6 03Q-14-2  04-153-4  04-158-1  04-160-2

SiO, 51. 39 46. 91 49. 46 51. 30 50. 05 50. 02 46. 28 52. 64 48. 59 44, 89 50. 16
TiO; 1. 55 1. 84 1. 85 1. 56 1. 67 0.78 1. 06 1. 04 1.58 2. 67 1. 84
Al O 14. 52 14. 02 14. 81 15. 64 15.72 10. 84 14. 44 14. 28 16. 25 14. 36 14. 60
Fer O3 2.94 3.09 3.94 2.67 3.16 2.74 1. 29 2. 80 4,22 7.35 3.56
FeO 5. 60 5.55 5. 40 5. 30 6. 10 6. 32 7.25 5.45 6. 45 6. 85 5. 90
TFeO 8. 25 8.33 8.95 7.70 8. 94 8.79 8. 41 7.97 10. 25 13. 46 9.10
MnO 0.12 0. 04 0. 14 0. 14 0.16 0.17 0.13 0.16 0.15 0. 14 0. 14
MgO 6. 25 6. 41 5.58 6.19 5. 85 12.55 10. 03 6. 02 4.09 5. 98 6.03
CaO 6. 67 8. 50 7.45 6. 67 6. 90 8. 54 5. 86 6. 86 4,63 9. 64 6.72
Na; O 2.99 3.54 2. 89 3. 68 3. 67 1.74 2.05 2.29 2.15 2. 34 3. 69
KO 3.65 3.05 2. 64 3.43 2.08 1. 67 1. 69 4. 68 5.11 2.01 2.37
P, 05 0. 80 1. 35 0.76 0. 89 1.02 0.42 0.51 0.51 0. 90 1. 49 0.76
H,O" 2.18 2.06 2.57 2. 00 2.76 3.26 5.07 1. 90 3. 56 2.25 2.64
CO; 0. 85 3. 06 2.15 0. 04 0. 45 0. 65 4.08 1. 06 1.70 0.09 1. 25
Total 99. 51 99. 42 99. 64 99. 51 99. 59 99. 70 99. 74 99. 69 99. 38 99. 66 99. 66
Mg# 57.5 57.8 52.6 58.9 53. 8 71. 8 68.0 57.4 41.6 42.5 o4.1
) 5. 26 11.10 4. 70 6. 10 4.70 1. 66 4. 26 5. 04 9.43 10. 01 5.13
Sc 17.6 17.5 17.7 18.1 20.1 20. 3 29.0 25.9 17.5 38.8 18. 4
A\ 157 194 171 149 191 159 180 180 209 414 174
Cr 222 228 211 138 148 750 980 332 20.0 3.9 242
Co 33.7 32.9 34.0 26.7 30.9 49.5 49. 2 29.4 27.3 51.1 34.9
Ni 145 158 114 102 95. 3 542 385 60. 1 14.9 6.9 130
Ga 18. 3 18.9 18.9 17.8 18.5 15.7 17.3 17.3 20. 8 23.1 18.8
Rb 101 69.9 57.9 137 64. 6 50.4 93.4 115 137 50. 9 54.8
Sr 1106 1320 964 1275 1028 644 590 593 769 800 866
Y 23.3 22.3 20. 6 23.4 26. 4 14.0 17. 2 19.9 26.3 33 20. 2
Zr 288 309 271 267 261 123 100 167 234 148 262
Nb 21.6 25.1 20.9 27.1 24.6 11.2 8.4 9.4 12. 7 10. 4 20. 4
Cs 1. 96 2.38 1.07 3.53 0. 56 1.51 2.21 0.61 2.13 1. 10 0. 69
Ba 2 490 2100 1393 2137 1873 679 1016 1247 4 341 1033 1162
Hf 6. 35 6. 66 5.91 6. 64 5. 25 3.95 2. 96 4. 39 5. 96 3.93 6. 05
Ta 2. 89 3. 56 3.21 4. 33 3.48 0.93 0. 56 0.91 0. 80 0. 67 1. 21
Pb 12.9 10.0 12.2 20.1 4.7 10. 7 11.3 20.2 18.9 5.0 11. 8
Th 10. 56 7.15 5. 31 8. 24 5.43 4.53 2.15 6. 09 11.83 3.35 4.75
U 1.75 1.21 0. 82 1. 37 0. 95 0. 80 0.45 1.48 1. 87 0. 47 0.72
La 99. 5 104. 0 61.9 77.8 79.7 35. 8 19.1 42. 8 90. 2 48. 4 59. 6
Ce 185 219 124 156 153 79. 4 48.0 84. 6 166 106 121
Pr 21.0 26. 15.0 18. 2 18. 10. 4 6.9 10. 1 20.0 12.8 14. 2
Nd 75.6 96. 3 57.2 68. 3 66. 6 40. 8 29.3 40. 1 75.0 58.6 53.8
Sm 11. 6 13.9 9.3 10.9 10. 7 6.8 5.9 7.2 12.0 11.5 8.9
Eu 3. 00 3. 67 2.59 2.93 2.94 1. 99 1. 82 2. 16 3.71 3.25 2. 49
Gd 9.0 10. 0 7.6 8.5 8.6 5.1 4.7 6.3 9.9 10. 4 7.3
Th 1. 02 1. 08 0. 90 1. 04 1. 06 0. 61 0.62 0.79 1. 25 1. 30 0. 85
Dy 5. 10 5.12 4. 54 5.28 5. 43 3.02 3.19 4.18 5. 88 7.14 4. 36
Ho 0. 91 0. 89 0. 82 0.97 1. 02 0. 56 0. 62 0.79 1.09 1. 33 0.78
Er 2.37 2.21 2.13 2.63 2.71 1. 53 1.61 2.25 2.75 3.31 1.97
Tm 0. 30 0. 28 0. 27 0. 35 0. 35 0.21 0. 22 0. 30 0. 40 0.41 0. 25
Yb 1.74 1. 63 1. 54 2.18 2. 06 1. 25 1. 35 1.94 2.19 2.34 1.42
Lu 0.25 0. 20 0.23 0. 30 0. 27 0.18 0.19 0. 28 0. 33 0.29 0.17
2IREE  415.84 484. 08 287.53 355. 28 352.03 187. 66 123. 56 203. 80 390. 76 267. 37 277.09
Nb/Ta 7.48 7.05 6.51 6. 26 7.06 12.01 14.91 10. 35 15. 96 15. 49 16. 84
(La/Yb)n  40.91 45.76 28. 81 25.61 27. 81 20. 48 10. 17 15. 82 29. 54 14. 82 30.01
Ba/Nb 115. 40 83.59 66. 63 78. 94 76. 26 60. 67 121. 61 132. 27 341. 33 99. 56 56. 89
La/Nb 4. 61 4. 14 2. 96 2.87 3. 24 3.19 2.29 4. 54 7.09 4. 67 2.92
Nb/U 12. 34 20.79 25. 44 19. 82 25.93 13.94 18.56 6. 36 6. 82 21.94 28. 26
Zr/Nb 13. 34 12.31 12. 97 9. 87 10. 63 11. 03 11.93 17. 69 18. 38 14. 23 12. 84
Nb/Th 2. 04 3.52 3. 94 3.29 4.53 2.47 3. 89 1.55 1. 08 3. 10 4. 30
Ba/Nb La/Nb Nb/U Zr/Nb Nb/Th
N-type MORB 4.8 1.2 25.0 35.2 1.0 .
Rollinson(1993)

Average continental crust 54.4 2.2 10. 0 16. 2 18.3
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3 Sr.Nd
Table 3 The Sr, Nd composition of basic dykes from the Dabie orogen
Sm(107%) Nd(107%) Rb(107%) Sr(107%) 1U7Sm /1 Nd U3Nd/M" Nd
04-163-2 11. 603 75.549 101.176 1105. 52 0. 096 0.511 889
04-169-2 9. 309 57. 161 57. 905 964. 24 0.1047 0.511 881
04TT-67-1 10. 876 68. 272 137.197 1275.34 0.098 2 0.51185
04BM-90 10. 714 66. 606 64. 558 1028.43 0.098 8 0.511888
DB03M-2-2 6.779 40. 844 55.414 644. 296 0.0981 0.511937
03T-6 5.939 29. 273 93. 402 590. 266 0.1018 0.511 735
03Q-14-2 7.204 40. 115 115. 438 592. 906 0.107 6 0. 511 806
04-153-4 12.03 75.028 137. 332 768. 719 0.1038 0.511 701
04-158-1 11. 459 58. 644 50. 858 799. 563 0.124 5 0.511611
04-160-2 8. 859 53. 814 54. 803 865. 812 0.104 3 0.51191
$"Rb/% Sr 87Sr /% Sr (87Sr/%%Sr); ena (1) Tom(Ga)
04-163-2 0.2723 0. 707 39 0. 706 89 —12.95 1.63
04-169-2 0.1907 0.707 13 0. 706 79 —13.24 1.77
04TT-67-1 0. 3505 0. 707 49 0. 706 86 —13.74 1.71
04BM-90 0.1887 0. 707 82 0. 707 48 —13.01 1. 67
DB03M-2-2 0.242 6 0. 705 98 0. 705 54 —12.04 1. 60
03T-6 0. 243 0. 707 51 0. 707 07 —16.05 1.92
03Q-14-2 0.5394 0. 707 92 0. 706 95 —14.76 1.92
04-153-4 0.5383 0. 710 36 0. 709 39 —16. 74 2. 00
04-158-1 0.191 0. 707 956 0.707 61 —18. 84 2.62
04-160-2 0. 2003 0. 707 36 0. 707 00 —12. 67 1.72
cend (1) : (M7Sm /M Nd) cpur =0. 196 7, (13 Nd/M* Nd) cpur =0. 512 638,2=130 Ma.
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