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Abstract : Mafic dykes are very important to research continental extension. The Northern boundary of North China
Craton (NNCC) experienced extension during later Mesozoic and the Yangshugou mafic dykes is very representative
in NNCC. The zircon U-Pb age of the mafic dykes provides an age of 134. 94 9. 2 Ma, indicating that the mafic
dykes were the result of the earlier Cretaceous magmatism. The SiO, contents of the rocks range from 52.02% to
57.79%, straddling the fields of alkaline and sub-alkaline series. In addition, the mafic dykes are characterized by
having higher Na, O (3. 77% ~5. 26 %) than K, O (2.17% ~3.32%) , depletion in MgO (1. 88% ~3.46%) , enric-
hing light rare earth elements (LREEs) and large ion lithophile elements (LILEs , Rb, Ba, and Sr) and having
weak positive Eu anomalies (§Eu =0.98~1, 19, average in 1. 08), as well as depletion in heavy rare earth ele-
ments (HREEs) and high field strength elements(HFSEs, Nb and Ta). Systemic geochemistry research indicates
that the mafic dykes, in this study, were derived from partial melting of enriched lithospheric mantle, however,
there were remnant of olivine, Cr-spinel, eclogite and amphibolite faces in the source. In summary, the origin of
the studied dykes is related to the post-collision extension of the Xing-Meng Orogene.
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Table 1 Zircon U-Pb compositions of the Yangshugou mafic dykes, Hebei Province

I S (X1078) IFl iz 3 1 4F i/ Ma

ﬁé Th 207 Pb 207 Pb 206 Pb 207 Pb 207 Pb 206 Pb

I Th U Pb U 206 ply lo B 238 lo 206 P lo 235 lo LR lo
1 723 1428 63 0.51 0.0492  0.0034 0.15 0.0102 0.0222 0.0003 167 143 142 9 111 2
2 1127 1208 73 0.93 0.0482 0.0026 0.1391 0.0073 0.0212 0.0003 109 122 132 6 135 2
3 643 826 13 0.78 0.0539 0.0033 0.1468 0.0085 0.0202 0.0003 369 132 139 8 129 2
4 5263 2891 290 1.82 0.0505 0.0017 0.1549 0.0053 0.0222 0.0002 220 47 146 5 141 1
5 1015 1873 79 0.51 0.0499 0.0023 0.1341 0.0059 0.0197 0.0003 187 112 128 5 126 2
6 435 627 93 0.69 0.0583 0.0022 0.4851 0.018 0.0607 0.0006 543 81 402 12 380 4
7 1650 2497 357  0.66 0.0618 0.0015 0.5065 0.013 0.0583 0.0006 733 54 416 9 371 3
8 905 1729 204 0.52 0.0578 0.0022 0.4291 0.016 0.0538 0.0005 524 83 363 11 378 3
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Table 2 Major (wt, %) and trace element {pg/g) compoesitions of the Yangshugou mafic dykes, Hebei Province

S YSG-1 YSG-2 YSG3 YSG-4 YSG5 YSG-6 YSG7 YSG-8 YSG9 YSG-10 YSG-11 YSG-12 YSG-13
SiO; 55.62 52.31 54 52,02 53.88 52.72 52.47 52.27 54.07 57.79 55.26 52.42 54.3
TiO; 1.16 1.12 1.13 1.09 1.12 1.12 1.12 1.14 1.15 1.17 1.14 1.13 1.11
Al; O3 17.29 16, 41 16.76 16.38 16.58 16.69 17.61 16.86 16.69 16.57 16.32 16.22  16.68
Fe: Oy 7.68 7.49 7.74 7.62 7.43 7.9 7.64 7.79 7.83 7.49 7.35 7.46 7.64
MnO 0.1 0.12 0.1 0.13 0.12 0.14 0.15 0.15 0.14 0.12 0.14 0.13 0.13
MgO 3.02 2.38 3 2.54 2.25 2.54 2.38 2.46 2. 04 2.09 2.34 1.88 2.49
CaO 6.38 6. 87 6.12 6.99 6.73 7.24 6.03 7.26 7.42 5. 85 6.52 6. 81 5.569
Na, O 4.26 4.11 4.1 4.07 4.14 4.14 4.26 4.16 3.85 3.95 3.82 3.63 3.77
K;O 2.26 2.21 2.17 2.2 2.26 2.25 2.25 2.27 2.43 2.43 2.37 2.36 2.32
P;0s5 0.31 0.31 0.31 0.31 0.32 0.31 0.34 0.32 0.34 0. 34 0. 33 0.33 0. 36
LOI 2.37 5.45 4.04 5.42 5.11 5.5 5.23 5.67 5.38 4.25 5.17 6.32 5.3
BE 100.43  98.77  99.47  98.77 99.92 100.55 99.47 100.34 101.33 102.04 100.76 98.7 99.68
Mg# 43.4 38.25 43.04 39.39 37.12 38.53 37.79 38.11  34.57 36.14 39.24 33.82 39.8
Sc 18 16.6 18.1 16.1 15.3 17. 4 19.1 18.1 15.1 15.8 15.3 15. 4 15.4
v 143 136 142 137 129 136 146 138 145 152 148 150 153
Cr 13.8 14.9 13.8 18.5 14. 4 16 11.3 11,7 16.3 18.3 17.6 16.1 26
Co 24 20.3 24.1 22.6 19.9 22 24.1 20.4 21. 4 21.2 23.4 21 25.5
Ni 20.1 18.3 19.2 20.5 17.8 20.5 22.7 14.2 20.2 18.7 19.7 19 25.4
Cu 24.7 22 23.3 22.6 22 23.3 21.2 23.3 18.3 20 19.7 17.9 19.1
Zn 98.7 104 114 102 91.3 101 106 104 105 130 116 105 112
Ga 19.6 18.3 19.4 18.5 17.7 18.6 19 19 19.7 20.2 19.8 19.7 20.2
Rb 41.9 42.1 42.9 42.6 39.4 43.3 40,2 42.8 47.1 49,9 47.9 48.2 46.1
Sr 821 861 834 872 799 879 916 903 868 870 865 894 934
Y 18.7 18.1 18.9 18 16.7 18.1 17.9 18.3 16.6 17.2 16.5 16.9 16.9
Zr 178 173 180 174 162 170 172 175 159 166 160 163 163
Nb 8.98 8.65 9.04 8.85 8.2 8.57 8.04 8.64 8.85 9.18 8.78 8.93 8.4
Cs | 0.72 0.57 0.68 0.56 0.55 0.6 0.72 0.63 0.7 0.77 0.68 0.68 0.8
Ba 945 925 956 943 864 938 976 948 964 982 957 959 1028
La 31 30.2 31.9 30.8 28.5 31.2 30.4 31.2 31.1 31.2 30.2 30.9 30.9
Ce 63.5 62.2 65.2 62.8 58.3 63.1 62.6 63.2 59.2 59.5 58 59.1 60.3
Pr 7.33 7.01 7.41 7.08 6. 56 7.09 7.19 7.22 7.43 7.33 7.18 7.34 7.55
Nd 28.4 27.8 28.7 28.1 25.9 27.6 28.2 28.1 28.3 28.6 27.2 27.4 29.3
Sm 4.99 4.95 5 5.06 4.58 4.99 4. 96 5.02 5.2 5.47 4.98 4.85 5.31
Eu 1.8 1.74 1.78 1.76 1.61 1.72 1.85 1.68 1. 54 1.59 1. 46 1.46 1. 49
Gd 4. 36 4,34 4.47 4.45 4.13 4.5 4.4 4.47 3.71 3.8 3.46 3.7 3.7
Thb 0. 65 0.62 0. 64 0.63 0.58 0.62 0. 64 0.65 0. 64 0.68 0.64 0. 64 0.65
Dy 3.01 2.92 3.05 2.95 2.82 2.93 3.05 3.03 3.11 3.21 3.07 3.04 3.12
Ho 0. 65 0.62 0. 64 0.62 0.59 0.62 0.65 0.63 0. 64 0.67 0.63 0. 65 0.67
Er 1. 69 1. 66 1. 69 1. 66 1.56 1.68 1.71 1.71 1.79 1.77 1.62 1. 69 1.8
Tm 0.23 0.21 0. 24 0.22 0.2 0.22 0.22 0.22 0.23 0.24 0.21 0.22 0. 24
Yb 1. 47 1.39 1.47 1. 44 1.3 1.49 1.42 1.5 1.47 1.44 1.43 1.41 1,49
Lu 0.21 0.21 0.21 0.21 0.2 0.2 0.21 0.21 0.22 0.21 0.21 0.22 0.23
Hf 4.56 4.47 4.41 4.45 4.23 4.51 4.28 4.59 3.93 3.95 3.93 3.87 3.88
Ta 0.53 0.49 0.52 0.49 0. 45 0. 49 0.44 0. 49 0.5 0.5 0. 49 0.49 0.44
Pb 10. 6 10.6 11 10. 8 10.2 10.6 10.6 11 10.3 10. 4 10 10.3 9.9
Th 3.86 3.89 4 3.86 3.57 3.85 3.31 3.82 3.89 3.99 3.79 3. 86 3.33
U 0. 86 0. 85 0.88 0. 86 0. 84 0. 85 0.73 0.93 0.92 0.99 0.95 0.92 0.73
SREE 149 146 152 148 137 148 147 149 145 146 140 143 147
LREE 137 134 140 136 125 136 135 136 133 134 129 131 135
HREE 12.3 12 12.4 12.2 11. 4 12.3 12.3 12. 4 11.8 12 11.3 11.6 11.9
LREE/HREE 11.2 11.2 11.3 11.1 11 11.1 11 11 11.2 11.1 11.5 11.3 11.3
Lan/Ybn 15.1 15.6 15.6 15.3 15.7 15 15.4 14.9 15.2 15.6 15.2 15.8 14.9
SEu 1.15 1.12 1.13 1.11 1.11 1.09 1.19 1.06 1.02 1.01 1.02 1.01 0.98
Nb/Ta 17 17.6 17.5 18.2 18.2 17.7 18.4 17.7 17.6 18.5 17.9 18.4 19.1

B84 B (LOD . Mg# =100 X (MgO/40) /(MgQ/40+0. 8998 X Fe; O3 T/7) U1 WX . F R e BR AL B KB .
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