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Are Those Mafic Dikes in Hengshan-Xuanhua-Xinghe Area
of North China Sanukitoids?

ZHANG Ji, CHENG Su-hua
(School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: In previous study, the mafic dikes in Hengshan-Xuanhua-Xinghe area of North China
have been thought as the production of rifting and extension; some papers have already claimed
that those mafic dikes may be sanukitouids. Therefore, the definition of those mafic dikes is of
important significance to distinguish the tectonic background of subduction or extensional tectonic
background. The hand specimens of rocks in Hengshan-Xuanhua-Xinghe area have typical ophitic
texture., The mafic dikes in Hengshan area are made up of pyroxene with amphibole-symplektite,
idiomorphic plagioclase and garnet; the mafic dikes in Xinghe area consist of andesine, amphibole
and the amphibole fills into the triangle “skeleton” which is made up of plagioclase; and the mafic
dikes in Xuanhua area without obvious ophitic texture consist of garnet, plagioclase,
clinopyroxene, orthopyroxene and amphibole. Compared with the geochemistry standard of
sanukitoids, the samples in Hengshan and Xuanhua areas are rich in FeO", MgO and TiO,,

lightly rich in both compatible and incompatible elements, and what’s more, the contents of light
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rare earth elements are much more than those of heavy rare earth elements.

However, the

samples in Xinghe area, which are very different from sanukitoids, are also rich in FeO" and

TiO,, and richer in incompatible elements, but with lower Mg® , and the compatible elements are

not that rich. Therefore, those mafic dikes in Hengshan-Xuanhua-Xinghe area of North China are

not typical sanukitoids, but belong to the ferrobasalts.

They have experienced a degree of

fractional crystallization and crustal contamination, and may be the production of intraplate

rifting.

Key words: sanukitoid; mafic dike; hot subduction; intraplate rifting; fractional crystallization;

crustal contamination; ferrobasalt; North China
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Fig.1 Distribution of Sanukitoids Around the World
and Histogram of Forming Ages
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Fig. 2 Simplified Map Showing Early Precambrian Geological Units of Hengshan-Xuanhua-Xinghe Area in North China
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Tab.1 Electron Microprobe Analysis Results of Plagioclases
B & 45 HS-5 HS5 HS-5 HS12 | HS12 | HS12 625-1 625-1 625-1 | 624-2-1 | 624-2-1 | 624-2-1
Sy L & (AN LY R 3B R U 3 g B 3B T RN
w(Na;O) /% | 6.86 5.35 7.95 4.56 6.47 8. 68 6.46 6.36 5. 87 7.17 6.69 9.28
w(MgO) /% | 0.09 0.03 0.07 0.05 0.01 0.08 0.08
w(ALOy) /% | 26.64 28.73 24, 64 28. 69 26. 91 24.18 26.91 26. 61 26.77 26. 04 26. 68 23.10
w(Si0) /% | 56.81 54,22 59.02 52. 54 56. 26 61.25 56. 23 56. 40 56. 08 57.71 56. 36 61.72
w(K,0) /% 0.13 0.13 0.15 0.07 0.06 0.09 0.27 0.33 0.28 0.18 0.20 0.22
w(Ca0) /% 9. 14 11. 60 6.83 12. 86 9.75 5.75 9.62 9.77 9.72 8. 42 9.50 5.17
w(Ti02) /% 0.11 0.05 0.14 0.08 0.04
w(Cr,03) /%
w(MnO) /% 0.06 0.01 0.04 0.10
w(FeO)/ % 0.13 0. 37 0. 40 0.16 0.25 0. 50 0.70 0.19
Wit/ Y6 99.67 | 100.18 | 99.07 99. 18 99.53 | 100.15 | 99.74 99. 48 99.39 | 100.35 | 99.69 99.73
An {8 44 56 33 60 47 27 47 47 47 40 46 20
T w( VAT R AL E Y E i s wio A ERTCR B S B An (B R AT 5 40 BT 8007 v [ b BT K2 (AL 50 SE g O i TR 2
k2 WBETVYHEFRISTER
Tab.2 Electron Microprobe Analysis Results of Melanocratic Minerals
G TR HS-5 HS-12 624-2-1 624-2-1 HS-5 HS-12 625-1 625-1 625-1
UR7ES3i] N AN MING MING LR A LR A LR A R WEAT R WA
Vi iR At L3t RN 3 3 3 3B %3 R
w(Na:0)/ % 1.83 1. 60 1.82 0.36 0.76 0. 66 0. 64 0.27 0.15
w(MgO) /% 9.48 9.41 6.47 8.13 12.78 13.22 10. 84 16. 54 16. 66
w(ALOs) /% 11.71 11. 21 8.76 0. 80 1.62 3.49 3.11 0.99 1.06
w(Si02) /% 41,44 42,40 41. 26 45.58 50. 64 49. 89 48. 66 48. 60 48. 59
w(K.0) /% 1.11 0. 80 1.27 0.04 0.18 0.07
w(Ca0) /% 11.12 11.12 9.94 10. 16 22. 36 19. 04 20. 83 0.61 0.51
w(Ti02) /% 1.32 1.21 1.46 0.54 0.12 0. 48 0.29 0. 06 0. 04
w(Cr;03) /%
w(MnO) /% 0.13 0.10 0.25 0.75 0.14 0.36 0.45 0. 81 0.68
w(FeO)/ % 19. 57 19.18 26. 28 30. 73 10. 89 12.19 14.29 31. 83 32.47
Wigt/ Y0 97.71 97. 04 97. 50 97. 06 99. 34 99. 50 99. 10 99.77 100. 16
Mg* {§ 46.52 46. 84 30. 66 32.21 67. 82 66. 08 57.67 48. 28 47.96

T+ 4 BT Bz Sy v B B K 2 (B 50 SEER o i TR =
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Tab.3 Electron Microprobe Analysis Results of

Garnet and Opaque Minerals

B S | HS5 | HS-12 | 625-1 [624-2-1| HS-5 | HS-12 | 625-1
TR R AR R R | AR | AR AR
w(Naz0)/ % 0.16 | 0.01 | 0.04
w(MgO) /% 3.86 | 3.54 | 4.09
w(AlO3) /%] 0.19 0.18 20. 62 | 20.50 |20. 48
w(Si0:)/% | 0.04 | 3.08 [0.12] 0.19 | 36.93 | 37.52 [36.38
w(K:0)/ % 0.01 | 0.05
w(Ca0) /% 6.28 | 8.51 | 6.70
w(Ti0) /% |50. 77 49.48| 0.28 0.01 |0.11
w(Cry03) /%] 0.06 | 0.04 0.17 | 0.10
w(MnO) /% | 0.18 0.39 | 0.08 0.89 | 1.82
w(FeO)/% [49.10| 90.02 [49. 75| 91.90 | 31.92 | 27.92 |29. 55

Wi/ Y6 100, 35 93,14 |99.92| 92.46 | 99.77 | 99.12 |99. 27

TE 0 B A H R B K 2 (A RO S 0 FL T R B
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Fig.3 Photomicrographs of Basic Rocks in Yixingzhai Area of Hengshan
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Fig. 4 Photomicrographs of Basic Rocks in Xuanhua Area
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Fig. 5 Photomicrographs of Basic Rocks in Xinghe Area
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Tab.4 Analysis Results of Major and Trace Elements

FE it G 5 HS-5 HS-6 HS-12 625-1 625-2 625-3 624-2-1 624-2-2

FE A 1 b X i 1 b X i 1 b X F AL X T AL X B X P4 X 4 Hl X
w(Si0) /% 50. 31 49. 84 50. 18 50. 14 50. 43 49.93 55. 41 55. 04
w(AlO3) /% 13.19 12.54 14.03 13.32 13.40 13.31 13.34 13. 24
w(Ca0) /% 10.12 9.26 9.76 9.93 10. 21 9.94 6.87 6.96
w(Fe; 03) /% 2.13 4.16 3.53 4,18 3.54 3.97 1.43 2.54
w(FeO) /% 11. 96 10. 32 9. 44 10. 53 10. 89 11.04 11.08 10. 35
w(K20) /% 0.51 0.85 0.69 0.57 0.61 0.51 2.16 2.10
w(Mg0) /% 5.95 6.01 6.56 5.94 5.88 5.71 3.27 3.40
w(MnO) /% 0.22 0.23 0.21 0.23 0.23 0.23 0.19 0.19
w(Na, )/ % 2.30 2.41 2.36 2.51 2. 44 2.41 3.18 3. 14
w(Py05)/ % 0.14 0.39 0. 20 0.14 0.15 0.15 0.51 0.51
w(Ti0) /% 1.24 1. 84 1.36 1.30 1.33 1.38 1.49 1.54
w(CO) /% 0. 20 0.59 0.05 0. 04 0.07 0.21 0.16 0.12
w(H,07) /% 1.16 1.40 1.22 0. 86 0.86 0.74 0. 60 0. 64
Bk &/ % 0.53 0.67 0.71 —0.13 —0.27 —0. 30 0.02 —0.13

Weotat / %6 99. 96 100. 51 100. 30 99. 56 99,77 99. 23 99.71 99. 64
w(Li) /1076 6.00 8. 34 8.78 20. 50 20. 20 19. 40 10. 99 10. 40
w(Be) /107° 0.54 0. 85 0. 64 0.57 0.59 0. 60 1.21 1.18
w(Cr) /1076 109. 00 82.00 143.00 107. 00 110. 00 101. 00 11.00 5.58
w(Mn) /106 1730 1710 1583 1733 1792 1803 1416 1443
w(Co) /1076 55.1 48.7 50. 7 58.6 57.8 58. 4 38.0 39.9
w(ND /1076 42.50 44,90 63.90 62. 20 61.40 58. 90 11. 60 9.98
w(Cuw) /107" 56. 3 52.9 52.1 65.0 79.6 81.1 12.8 13.5
w(Zn) /107" 115 133 111 123 122 122 129 133
w(Ga) /1070 16. 4 17.8 16.8 16. 9 17.0 17.0 19. 8 19.8
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