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The Components and Structures of the Zhangxian-Chechang Fault
Zone in the North Margin of West Qinling
and Its Deformation History
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Abstract: The north margin fault zone of West Qinling is one of the tectonic boundary faults and earthquake faults
in the northeast margin of Tibetan plateau. Its structural characteristics and deformation history can provide
important constraints on the Mesozoic-Cenozoic tectonic processes of West Qinling and the remote tectonic
responses to the Indian-Europe plate collisions. Based upon the tectonic observation and analysis of
Zhangxian-Chechang fault zone which was uncovered by engineering construction and is located in the central
segment of the north margin faults of West Qinling, the authors identified three phases of deformation events with
different properties, scales, and kinematics. The first event is characterized by steep NNE-dipping extensional
normal faulting. According to the relationship between Cretaceous red bed basin and the fault, it is suggested that
this normal faulting event documented the Cretaceous regional crustal extension and development of the red bed
basin. The fault gouge with a lot of grinding gravels and well-developed faulting foliations indicates its long
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duration, probably lasting to the Late Oligocene, i.e.,, 29 Ma when Linxia basin began developing. The second
event is characterized by south-dipping inverse faulting, which led to the folding and thrusting of the Cretaceous
red bed strata, possibly indicating the transition from crustal extension to contraction. This tectonic transition
probably suggests that the India-Europe plate collision might have been spread to West Qinling, and strong
thrusting should have occurred at 3.6 Ma when Jishishan and Wuquanshan conglomerates occurred. The third
event is characterized by sinistral strike-slipping along the nearly vertical NNW-striking fault plane, which began
in Late Quaternary and has continued up till now. Zhangxian-Chechang fault as one of the north margin faults of
West Qinling is a typical brittle fault, which failed to document the large-scale ductile shearing in Indochina
orogeny. Therefore it is held that the north margin fault zone of West Qinling, which has been generally believed to
be the tectonic boundary fault between the Central Qinling and North Qinling or Central Qilian Block, is a newly
generated fault from the Cretaceous instead of the boundary fault in the Indochina orogeny.
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Fig. 1 Simplified geological map of Zhangxian-Chechang area in the northern margin of West Qinling
(simplified and revised after 1:250000 Minxian Geological Map by Geological Survey of Gansu Province, 2007)
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Fig. 4 Variegated fault rocks in the fault zone
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A-cataclastic marble; B-red fault breccias and gouge; C-black
gouge, grinding gravel gouge; red line-tectonic joint; red dash

line-foliation in black gouge and grinding gravel gouge; 30 cm
the lower right corner insert photo-grinding gravel in black gouge
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Fig. 5 Red gouge and grinding gravel gouge
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A- ( ) ; B- Fig. 6 Asymmetric slide face in the cemented cataclasite
( ); C- in the fault zone
. D- ( );
A-cemented cataclasite lens (proton rock being marble); ) ()
B-khaki-colored gouge and breccias (re-cataclastic material of the khaki-colored rock is cemented cataclasite (protolith is marble);
cemented cataclasite); C-red gouge, grinding gravel gouge; black dash line is the sliding surface, and its asymmetry indicates

D-asymmetric tectonic lens indicating high angle normal faulting that the upper block (north) drops down along the sliding face
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Fig. 8 Nearly vertical fault frictional mirror and slide
lineation in the fault zone
A- ( );
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mirror; black straight lines show two sets of striation lineation
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Fig. 9 Ultra-cataclasite (pseudo-lava) in the fault zone

on the left is the khaki cemented cataclasite sliding surface;
the black part in the middle is ultra-cataclasite (pseudo-lava);
on the right are red fault breccias and fault gouge
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