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Tectonite features and stress field variations associated with fault motion
transformation in the centrai southern part of the Red River fault zone

ZHANG Bing-liang', LIU Rui-xun®, XIANG Hong-fa!, WAN Jing-lin' and HUANG Xiong-nan'
(1. Institute of Geology, China Earthquake Administration, Beijing 100029, China; 2. School of Earth and Space Sciences,
Peking University, Bejing 100871, China)

Abstract: The variations of microstructures associated with the motion transformation in the central southern
part of the Red River fault were studied in this paper. The researches included careful observation of microstruc-
tures in eighteen mylonite, twelve breccia, ten cataclasite, and eight sandy conglomerate samples from the fault,
of which some were dated by the fission track in apatite (FT) method. In addition, the fault slip data were used
to infer tectonic stress tensors. The results show that the microstructure of mylonite is indicative of left-slip dur-
ing the early activity of the Red River fault. The FT ages of the mylonite and undeformed sandy conglomerate
exceed 20 Ma, implying that a thermal event occurred in the Red River fault at that time. The microstructures
of cataclastite and breccia imply the existence of right-slip during the late activity period of the fault. The above
features, the FT ages (9.9~12.7 Ma, 6.8~8.4 Ma, 2.0~4.6 Ma), and the different stress fields suggest
that the Red River fault has undergone three dislocations since the Miocene, of which the first was strike-slip,
and the second and third were of normal faulting.
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Fig.1 = Sketch geological map of the Red River shear zone showing sampling sites
1— 2— 3— 4— 5— 6— 7— 8— 9—
l—granite 2—strike-slip fault 3—mylonite 4—Palacogene and Neogene sandstone 5—Quaternary 6—sampling site 7—Upper Cretaceous
8—Middle Permian 9—Upper Triassic
1
Table 1 Microstructural features of fault rock
FT Ma
APU-1 10° NW_266° N./38° 6.8t1.1
APU-2 4.3+£2.1
APU-3 320° NEL37° S/20° 9.9+t1.4
APU-4 265° SE/62° SW_/65° 3.0£0.8
APU-5 285° SW_45° NW_62° 4.2+1.1
APU-8 X 2.0x£0.7
APU-9 285° NE32° S/ 35° 2.5%£0.5
APU-10 310° NEL70° SE30° 11.5+1.7
2 APU-11 X 320° NEZ60° SE25° 12.7+1.6
APU-12 280° NE60° SE45° 8.4+3.0
APU-13 24.7+2.5
APU-14 20.7+2.4
1 APU-16 2 mm 80% 270° NA46° EL70° 2.1£0.6
1 APU-17 270° N45° EL70° 4.6+1.0
APU-18 26.1+2.5
APU-19 20.8+7.7
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Fig. 2 Typical section across the Red River shear zone
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Fig. 3 Microphotographs of fault rock from the Red River shear zone
a— S b— X d— e— f g—
h— i— —
a—reverse-S structure of mica b—X form of conjugate shears c—right-lateral dislocation d— tilted book-like structure e—existing
mylonite structure { g—matching mortar structure with sharp angles h—tilted book-like structure of fragments

i—en echelon long fragments j—flow structure between breccias
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6.8~8.4 Ma 4a
APU-2 APU-5 0 NI3°E 40°
APU-17 APU-4 APU-8 APU-9  APU-16 03 279° 5°
o, 183° 50°

9.9~12.7 MaBP b

4b
35°~170° o1 298° 83° 03
65° 1 65° 4° o, 156°
5
2.0~4.6 Ma 6.8~8.4 MaBP ¢
9.9~12.7 Ma 4c o N15°E
80° 03 236°
7° o, 146° 6°
2.0
6.8~8.4 2.0~4.6 Ma 2 —4.60MaBP
6.8~8.4 Ma 2
2.0~1.6 Table 2 Calculation result of stress tensors
Ma o ° oy o3 °
2
1 a 13 40 183 50 279 5
2 b 298 83 156 5 65 4
4 3 c 15 80 146 6 236 7
5
Angelier 1979
1984 Etchcopar et al. 1981 1
4 3 1
61 02 03
¢= oy—o03 op—o03; Angeli-
er 1984 1993
2 2
2
2 2 35°~45°
42°

3 a 35°~70°
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Fig. 4 Wulff net projection diagram lower hemisphere of calculated stress tensors
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