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MESOPROTEROZOIC OROGENIC BELT IN THE EAST PART OF THE NORTHERN
MARGIN OF NORTH CHINA PLATE: Geologic Characteristics and Tectonic Evolution

LIU Jin, LI Dong-tao, KUAI Bing, LI Yu-chao, PENG You-bo, ZHAO Chen, YANG Zhong-jie, LIU Wen-bin
Liaoning Institute of Geology and Mineral Resources Survey, Shenyang 110031, China

Abstract The Weijiagou rock group, originally a suite of carbonate rocks, clastic rocks and volcanic rocks, was formed
during the continental rift-active continental margin stage, with metamorphism and deformation occurred in 1036 Ma.
Based on the the tectonic environment discrimination of magmatic rocks, the Mesoproterozoic magmatism of the studied
area lasted throughout the pre-, syn- and post-collision periods. Accompanying with the evolution of orogenic belt, this
region suffered three times of ductile deformation, which separately formed in the stages of continental rift, active
continental margin and collision-orogeny. Research has determined the existence of the Mesoproterozoic orogenic belt in
the studied area, which experienced the process of continental rift, passive continental margin, active continental margin
and collision-orogeny. It is also confirmed that the Grenville orogeny took place in the northern margin of North China
plate and responded to the convergence of Rodinia super continent in late Mesoproterozoic.

Key words northern margin of North China plate; Mesoproterozoic orogenic belt; tectonic evolution; syn-collisional
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Fig. 1

1— Quaternary ; 2— Cretaceous ; 3—

granite ; 6—

Mesoproterozoic diorite ; 9—
Archean crystallized basement ; 12—

North China and Siberia plates ; 15—

Jungar-Xingan-Mongolia continental margin orogenic belt ; 18—

microplate ; 20—

orogenic belt ;22—

1:25

Mesoproterozoic monzogranite ; 7—
Mesoproterozoic gabbro ; 10—

fault ; 13—

Late Paleozoic continental margin orogenic belt ; 21—

Tectonic and geologic map of the studied area

Carboniferous ; 4— Yanshanian granite ; 5—

Mesoproterozoic plagiogranite ; 8—

ductile shear zone ; 14—
boundary of tectonic units ; 16— studied area ; 17— -

Xilinhot microplate ; 19— -

North China massif

Permian

Mesoproterozoic Weijiagou rock group ; 11—

boundary between

Songnen-Jiamusi

Mesoproterozoic continental margin
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1
Table1 Petrochemical analysis results of the Mesoproterozoic intrusive rocks
1 2 3 4 5 6 7 8 9 10 11

QA -29-1 A -7-1 A -13-1 A -26-1 A -11-3 QVI-4-1 QVI1-6-1 QVI-33-1 QVI-1-2 QVI-10-2 M-1

Si0, 53.26 53.58 45.4 40.4 51.14 61.24 62.82 52.28 71.7 70.3 76.76
TiO, 0.56 0.84 22 3.6 0.8 0.84 0.76 0.72 0.3 0.16 0.14

AlLO; 3.48 9.34 18.37 15.49 7.98 17.25 17.19 14.78 14.46 16.99 13.06
Fe 0, 52 4.57 7.53 9.24 3.34 4.98 4.34 4.7 1.56 1.82 0.53
FeO 7.36 7.95 7.03 9.57 7.32 1.33 0.93 5.98 0.38 0.28 0.19
MnO 0.18 0.18 0.15 0.11 0.2 0.08 0.08 0.2 0.06 0.04 0.08
MgO 15.55 7.85 4.8 5.22 12 2.15 0.14 4.69 0.56 1.13 0.38
Ca0 11.13 12.99 9.5 10.82 13.86 4.16 4.55 9.7 1.19 2.38 0.73
NaO 0.21 0.95 2.66 2.7 0.86 2.81 4.11 3 3.46 3.71 3.11
K0 0.1 0.23 0.38 0.53 0.31 2.77 2.48 1.44 5.26 1.95 4.46
P,0s 0.08 0.07 0.12 0.22 0.15 0.14 0.22 0.16 0.08 0.06 0.08
Rb 4.1 12.3 19.5 7 342 83.4 85 67.9 178 35.5 139
Sr 55.8 446 609 1711 284 295 977 1149 216 320 86.7
Ba 200 252 180 185 160 147 89.5 113 690 840 480
Nb 8.4 8.4 8.5 8.8 8.1 12.2 11.9 7.2 15.2 8.2 11.2
Ta 6.7 74 1.3 32 1.8 3.1 6.2 2.2 4 3.1 1.9
Zr 129 126 60.4 126 70.6 210 300 108 200 100 170
Th - - 5.1 - 3.9 38.2 10.5 9.2 31.8 13.8 11.2
Cr 42 40 49.5 15.8 160 49.2 5.1 56.2 74 6.7 18
Co 60 66.5 41.2 49.5 76.5 13.2 10.2 79.6 1.8 1.9 2.7
Ni 250 180 127 10.6 132 19.6 3.1 68 42 3.5 7.8
La 9.47 6.66 10.3 21.5 12.2 21.7 14.7 16 16 13 52.3
Ce 20.8 19.5 26.61 50.2 29.6 39.2 28 28.4 28 24.8 73.2
Pr 3.31 2.14 3.26 5.63 4.8 5.08 3.36 2.72 4.16 2.32 7.73
Nd 154 8.59 13.2 21.7 21.9 16.2 13.4 12 11.8 12.6 31.1
Sm 442 2.39 3.05 8.18 6.36 3.75 2.16 2.16 2.46 2.19 5.94
Eu 2 0.78 2.15 2.66 3.84 0.78 0.7 0.8 0.28 0.22 2.11
Gd 4.63 1.93 1.68 4.89 5.13 3.36 1.77 1.87 1.53 1.81 4.73
Th 0.15 0.19 0.19 0.12 0.46 0.46 0.4 0.32 0.42 0.38 0.72
Dy 3.1 2.12 1.31 2.69 3.45 2.59 1.56 1.75 1.44 1.47 2.44
Ho 0.45 0.92 0.27 0.25 0.65 0.4 0.44 0.4 0.46 0.5 0.51
Er 1.09 0.84 0.58 0.71 141 1.92 0.88 1.36 0.88 1.12 1.08
Tm 0.39 0.071 0.11 0.2 0.26 0.18 0.17 0.2 0.22 0.14 0.23
Yb 0.64 0.59 0.55 0.27 1.28 1.3 0.46 0.98 0.84 0.8 1.46
Lu 0.2 0.23 0.22 0.3 0.16 0.1 0.08 0.08 0.1 0.06 0.22
Y 4.32 5.55 5.11 11.9 11.9 25.8 6.6 10.5 9.9 10.8 13.6
LREE/HREE 8.70 8.26 8.60 8.44 59.10 8.41 10.82 8.92 10.65 8.78 15.13
SEu 1.34 1.08 2.64 1.19 1.99 0.67 1.09 1.22 0.44 0.34 1.22

:11.2.3 4 5 6.7.8 9.10.11 % 106,
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Fig. 7 Foliation (a) and stretching lineation (b) in biotite plagiogranitic mylonite
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Fig. 8 Macroscopic fabrics of the blastomylonite
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Fig. 9 Tectonic evolution of the Mesoproterozoic orogenic belt in the east of northern margin of North China plate
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