
Abstract: Fault gouge as a material recorder of the history of 
fault activity including age, pattern and physical condition (Ma et 
al., 1985; Lin et al., 1995; Ma et al., 2006), etc., is of great 
significance to study the history of fault. Clay minerals which are 
often  the  main  component  of  fault  gouge  are  increasingly 
considered as a key to understand brittle fault and fault zone 
processes (Haines and van der Pluijm, 2012). To study the 
characterization of fault gouge of Shuiquanzigou-Tianshankou 
fault,  we  sampled  at  Yangshulin  Profile  of  this  fault,  and 
collected 6 groups of gouge samples with equal intervals in the 
parallel to the fault strike and fault plane. The clay mineralogy 
was examined at equal intervals of 0, 1, 2, 3, 4 and 5 (Fig. 1) 
from one side of the reverse fault gouge to the other side 
removed to avoid any contamination from surface weathering. 
The lithology and structures of fault gouge in the six samples 
collected at the designed intervals were then characterized by X-
ray  diffraction  (XRD)  for  both  bulk  and  clay-size  fraction 
(<2μm) and high-resolution transmission electron microscopy 
(HRTEM). From this study, we can conclude that the minerals of 
fault  gouge  are  mainly  composed  of  clay  mineral,  quartz, 

plagioclase, limonite. Moreover, the content of clay mineral and 
quartz increased with the increase of sampling depth, while that 
of plagioclase and limonite decreased (Fig. 2). More specifically, 
the clay mineral in this fault gouge are dominantly by illite/
smectite and the content of smectite layers is up to 70%-90% 
among  them.  Therefore,  we  could  obtain  the  formation 
temperature  of  illite/smectite  to  be  100-150℃  through  the 
calculation  of  the  illite/smectite  geothermometer  built  by 
Atsuyuki Inoue (Inoue et al., 2004) that would be supported from 
the thermometer of fluid inclusions in the subsequent study. The 
results highlight the clay mineralogical assembly in fault gouge 
and provide the primary parameters for the analysis of slight 
temperature rises caused by frictional heating on the I/S bearing 
faults. This method is potentially applicable to the faults in other 
tectonic settings.  
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Fig. 1. Occurrence of the fault gouge showing the injection structure and the sampling intervals 0, 1, 2, 3, 4 
and 5 for mineralogical analysis.  



Acta Geologica Sinica (English Edition), 2019, 93(supp.2): 68–69 69   

research  was  supported  by  the  National  Youth  Sciences 
Foundation of China (No. 41502044) and the opening foundation 
of State Key Laboratory of Inorganic Synthesis and Preparative 
Chemistry, College of Chemistry, Jilin University (No.2019-30). 
 
References 
Ma, J., Moore, D.E., Summers, R., et al, 1985. The effect of 

temperature, pressure and pore pressure on the strength and 
sliding behavior of the gouges. Seismology and Geology, 7(1): 
17–26 (in Chinese with English abstract). 

Lin, C.Y., Shi, L.B., Liu, X.S., et al, 1995 Significance of Fault 
Gouge in the Study of Recent Activity of Fault in Bedrock 
Area. Earthquake Research in China, (1): 26–32 (in Chinese 
with English abstract). 

Ma, G.F., Tanaka, H., Song, S.R., Wang, C.Y., Hung, J.H., Tsai, 
Y.B., Mori, J., Song, Y.F., Yeh, E.C., Soh, W., Sone, H., Kuo, 
L.W. and Wu, H.Y., 2006. Slip zone and energetics of a large 
earthquake from the Taiwan Chelungpu-fault drilling project. 
Nature, 444: 473–476. 

Haines,  S.H,  Van,  d.P.B.A.,  2012.  Patterns  of  mineral 
transformations in clay gouge, with examples from low-angle 

normal fault rocks in the western USA. Journal of Structural 
Geology, 43(Complete): 2–32. 

Inoue, A., Meunier, A., Beaufort, D., 2004. Illite-smectite Mixed-
layer Minerals in Felsic Volcaniclastic Rocks from Drill Cores, 
Kakkonda, Japan. Clays and Clay Minerals, 52(1): 66–84. 

 
About the first author 

LI  Yaozong,  Male;  born  in  1990  in 
Xinxiang  City,  Henan  Province;  an 
undertaking  master  of  Jilin  university; 
majored  in  geochemistry;  He  is  now 
interested in the study on clay mineral in 
fault.  Email:  lyz17@mails.jlu.edu.cn; 
phone: 18738577215 
 
 
 
 

About the corresponding author 
LI Benxian, male, born in 1980 in Baishan 
City,  Jilin  Province;  Doctor;  graduated 
from Jilin University; associate professor 
of  College  of  Earth  Sciences,  Jilin 
University. He is now interested in the 
study  on  experimental  petrology, 
especially for the clay minerals and their 
applications  on  geology.  Email:  lbxian 
@jlu.edu.cn; phone: 0431-8568601; 
 
 
MENG  Jie,  female,  born  in  1982  in 
Tangshan City, Hebei Province; Doctor; 
graduated from Jilin University; lecture of 
College  of  Geographic  Science,  Harbin 
Normal University. She is now interested 
in the study on micromorphology of clay 
minerals and their transformation. Email: 
mengjie26@126.com; phone: 15663866222.  

 

Fig. 2. The distribution of minerals in the samples.  

 

 

 




