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Abstract: The controversy over the Archean tectonic regimes has lasted several decades focused on the horizontal and vertical
tectonics, the two classical tectonic models for Archean.Thus, more studies of the early crustal tectonic evolution are requisite
for better understanding geodynamic regimes in the early Precambrian. In this study, detailed structural analysis of Qidashan
down-slip ductile shear zones which developed in the eastern Anshan area was carried out and an example for revealing Neo-
archean vertical tectonics is provided. The ribbon structures formed by intensely elongated felsic minerals are widespread in the
deformed gneisses. The quartz C-axis fabric patterns obtained by electron backscatter diffraction technique imply low to middle
temperature non-coaxial deformation with active rhomb <Za>> slip and basal <Ca>> slip. Deformation behaviors of minerals and
quartz crystallographic preferred orientations demonstrate that the rocks underwent mylonitization at a temperature of 400—500 ‘C un-
der greenschist facies metamorphic conditions. Dislocation creep is the main rock deformation mechanism within the shear zones. Finite
strain measurement results suggest that toward the iron ore belt, the tectonites change from LL=S- to LLS-type and the strain intensity

exhibits an enhanced trend across the shear zones. Kinematic vorticity values (=>0.75) indicate that the deformed rocks in ductile shear
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zones were produced by steady-state simple-shear dominated general shear. Compared to the Baijiafen ductile shear zone to the west. the

Qidashan and Baijiafen ductile shear zones both have mutually down-slip kinematic characteristics, indicating that the Neoarchean crust

growth and tectonic evolution in Anshan area is dominated by vertical tectonics.
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Fig.1 Regional geological map showing the ductile shear zone in the Anshan east
H Li et al.(2017)
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Fig.2 Field survey and sample location of the ductile Shear zone in the Qidashan area
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Fig.3 Deformation characteristics of the Qidashan ductile shear zone
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Fig.4 Microstructure characteristics of Qidashan granitic gneiss from the Yingtaoyuan Formation
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Table 2 Finite element strain measurement of rocks in the Qidashan ductile shear zone using Fry method

K5 Rxz Ryz X Y Z In(X/Y) In(Y/Z) k Y v E.
15A813-1 1.51 1.17 1.25 0.97 0.83 0.26 0.16 1.62 1.46  —0.24  0.29
15AS13-4 1.24 1.10 1.12 0.99 0.90 0.12 0.10 1.26 .23 —0.11  0.15
15AS13-6 1.27 1.10 1.14 0.98 0.89 0.14 0.10 1.51 .25 —0.20  0.17
15AS13-7 1.78 1.26 1.36 0.96 0.76 0.35 0.23 1.49 1.67  —0.20  0.41
15AS13-8 1.90 1.29 1.41 0.96 0.74 0.39 0.25 1.52 1.76  —0.21  0.46
15AS813-9 1.96 1.30 1.44 0.95 0.73 0.41 0.26 1.56 1.81 —0.22 0.48
15AS13-10 2.05 1.20 1.52 0.89 0.74 0.54 0.18 2.94 191  —0.49  0.53
15AS813-11 2.16 1.19 1.58 0.87 0.73 0.60 0.17 3.43 2.01  —0.55  0.57
15AS813-12 2.38 1.14 1.71 0.82 0.72 0.74 0.13 5.62 2.23  —0.70  0.66
15AS13-13 2.32 1.17 1.66 0.84 0.72 0.68 0.16 4.36 2.15  —0.63  0.63
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Cle 2B YT A A S 42, 1995) Fil 7 3 4% 47 A 22 17 B ok
(W, =sin(20) ; Passchier, 1987) %574 87 Y145 Py 7%
25 A A B AR B 1432 Bl 2 i B 1 AT A AR T
Ji R ARAG 138 By 2 i A R AR — B (GR 3 B
IR B3 Jir AT 09 32 3 2 5 BE B A T 0.848~10.946,

SEIME R 0.909 5 47 & 4517 A4 28 T BRI i 3R A% 1932 3
AT 0.883~0.961, FHH K 0.925. 3k 15
W H KT 0.75, R B BT U147 )9 25 A0 08 T DL
BT YIVE oy 32 0 — i 55 U0 4F A b 0T B s B 2
25 WM BY VI AS [R]85 R S 938 3l 2 00 AR b i
JEAR/INCEL 62) » WM AR TE B & 28 F 8RS 19 5 DI AE
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Table 4 Comparison of ductile shear zones on both sides of

the Qidashan iron ore belt
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