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Abstract

Fault gouge is one of the most representative weak fault rocks in active fault zones. Its formation is
closely related to tectonic shearing, grain fragmentation, fluid-rock interaction and low-temperature
alteration, which can continuously record the mechanical environment, deformation pattern and evo-
lution history of long-term fault activity. The microstructure is an intuitive trace formed during the
shearing process of fault gouge, which can be used to distinguish whether the fault slips rapidly in
earthquakes or creeps steadily. The mineral composition, especially clay mineral assemblage, is sen-
sitive to deformation temperature, fluid properties and alteration intensity. The combination of mi-
crostructure and mineral composition has become an important basis for judging fault activity, ana-
lyzing strong earthquake mechanisms and evaluating engineering geological stability. Located on the
eastern margin of the Qinghai-Xizang Plateau, the Longmenshan Fault Zone is a typical intracontinen-
tal thrust belt. Many large earthquakes have occurred in history, and the fault gouge inside the fault
zone is well developed and continuously exposed, providing favorable conditions for the study of mi-
crostructure and mineral composition. Based on the summary of relevant research, this paper sys-
tematically sorts out the main methods of field collection, microscopic observation and mineral anal-
ysis of fault gouge, expounds the types of microstructure, mineral composition characteristics and
their geological significance, and focuses on the idea of combining microstructure and mineral assem-
blage to identify slip patterns, activity stages, deformation environment and engineering stability.
Taking the Longmenshan Fault Zone as an example, this paper summarizes the main research results
of fault gouge in this area. Finally, the deficiencies of current research are pointed out, and the future
development direction is prospected.
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Figure 1. Location of the Longmenshan fault zone
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Figure 2. Schematic profile of the Longmenshan fault zone
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Figure 3. Partial view of fault gouge
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Figure 4. Microscopic fabrics and EBSD features of shear quartz veins within fault zone [20]
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Figure 5. Characteristics of fault gouge under scanning electron microscope (SEM) from the trench
sample of the Guanxian-Anxian fault zone [16]
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Figure 6. Bailu middle school across the Longmenshan fault
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