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Fig.1 Geological map of the Yangshan gold deposit (a)(after Qi Jinzhong et al. ™ ); triangular facet of the Anchanghe—

Guanyinba fault zone (b) (shot at Getiaowan, with the shooting direction being 80°)
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Fig.2 Microstructural characteristics of tectonites in the Anchanghe—Guanyinba fault zone
a—Limestone with crush texture, and calcite having bulging dynamic recrystallization and e—twins; b—En echelon tensional microcrack;
c¢—Core—mantle structure of quartz, and deformed quartz porphyroblast (core) with undulatory extinction surrounded by fine—grained
bulging dynamic recrystallization grains (mantle); d—Quartz subgrains of twirling dynamic recrystallization intensely oriented, with no
undulatory extinction; e— Quartz grains of bulging dynamic recrystallization developed at the edge of porphyroblasts and in the fracture of
porphyroblasts, without being oriented; f— “a” type ocellar structure of plagioclase showing dextral shear, whose edge develops new grains of
bulging dynamic recrystallization; g— Domino structure of plagioclase showing sericitization and sinistral shear; h—Stretching lineation of
quartz; i—Single crystal riband of quartz; j—Polycrystal riband of quartz; k—Micro—layering; 1-Micro—ductile fracture; m—Micro—fold;
n—Cutting relationship of calcite veins showing sinistral shear; o—Rheologic characteristics of mineral aggregation showing sinistral shear;
p—Cutting relationship of multiunit calcite veins; q—Multistage deformed superposition; r. Three groups of calcite e—twins
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Microstructural characteristics of Anchanghe—Guanyinba fault zone in the
Yangshan gold deposit of Gansu Province and their geological significance

DAI Yan—pei'?, ZHU Yu—di’, WANG Gen—hou’,
ZHANG Lian—chang', TAO Hong’, LIU Yang’, LV Ya—bo’

(1. Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Betjing 100029, China; 2. School of
Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 3. Geophysical Exploration Center of China Earthquake
Administration, Zhengzhou 450002, Henan, China; 4. Tianjin Center, China Geological Survey, Tianjin 300170, China; 5. Third Gas
Recovery Factory of Changging Oilfield Branch, PetroChina, Ordos 017300, Inner Mongolia, China)

Abstract: The Yangshan gold deposit in Gansu Province, the largest gold deposit in China, lies in the Shaanxi—
Gansu—Sichuan triangle area of the western Qinlin Orogen. The gold deposit was formed in the Lower Jurassic,
closely related to the Yanshanian plagioclase granophyre. Based on the field work, the authors carried out
systematic microstructural researches on tectonites of Anchanghe—Guanyinba fault zone, in the hope of reflecting
the macroscopic structure by means of the microscopic structure. By observing the characteristics of the
microscopic structure, the authors have found that brittle and ductile deformation is extensively developed in this
area, and the shear orientation is mainly left—lateral, implying that the fault is a sinistral ductile—brittle shear zone.
The deformation analysis shows that the metamorphic facies of this fault zone underwent the metamorphism—
deformation of high greenschist facies, low greenschist facies and facies lower than the greenschist facies. The
observation of the microscopic structure reveals that the structural deformation can be divided into 3 or 4 stages at
least, thus providing evidence of multistage structural deformation in the fault zone. Stress analysis and isodensity
diagram of stratigraphic attitudes indicate that the regional principal stress is in NN'W—NNE direction in this area,
synthetically reflecting the principal stress orientations since the Indo —Chinese epoch. Calculated by subgrain
method and dynamic recrystallization method, the premineral differential stress was 128.6 —95.8 MPa, the
differential stress during the mineralization stage was 74.9—69.3 MPa, and the postmineral differential stress was
65.8 MPa. According to the research results, the authors hold that the transition of metamorphic facies in the fault
zone was high greenschist facies—low greenschist facies—tacies lower than greenschist facies from Middle —Late
Triassic, whereas the deformation sequence being in order of ductile —ductile —brittle —brittle. The values of
regional principal stress were changed from high to low and the regional principal stress orientation was SN
compressional >NE compressional =NW and SN compressional. All these evolutionary characteristics imply that
the fault zone was gradually uplifted from the depth to the shallow part.

Key words:brittle and ductile microstructure; sinistral shear; temperature and pressure conditions of deformation;

differential stress; Anchanghe—Guanyinba fault zone; Yangshan gold deposit
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