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1—Miocene Linxia Formation;2—Miocene Xianshuihe Formation;3—
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Miocene Chetougou Formation;4—Miocene Xiejia Formation;

5—0ligocene Mahalagou Formation;6—FEocene Honggou Formation;7—Paleocene Qijiachuan Formation;8—Pre-Cenozoic
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1—0Oligocene;2—Eocene; 3—Paleocene;4— Upper Cretaceous;5—Lower Cretaceous;6—Middle Jurassic; 7—schist; 8—granodiorite
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Fig. 3 Great circles of two wings of detachment folds (left) in the plakite to the north of the

Xiaoxia Dam and point plot of the plakite in the Xiaoxia region (right)
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Fig.4 Different faults and ruptures (left) and joints (right) in the granodiorite in the core of Xiaoxia anticline
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Fig. 5 Potassic alteration faults in the granodiorite (b, ¢), chloritization belts and quartz veins along the

early potassic alteration faults (a, d)
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Fig. 6 Point plots of potassic alteration faults (circle) and chloritization belts and quartz veins (triangle) in the

granodiorite (non-rotated, left; rotated, right)
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Fig. 7 Left-lateral faults and their slickensides in the granodiorite (left), point plot of faults (right)

(circles are all faults, triangles are dominant strike-slip faults, and filled circles are related to the mafic veins)
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Fig. 8 Dominant left-lateral strike-slip faults and slickensides (left), their fault plane solution (right)
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Fig.9 Relationship between dominant left-lateral strike-slip

faults (triangle) and early potassic alteration faults (circle)
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Fig. 10 Malfic veins crossing the granodiorite (a, b)

and their boundary faults (¢)
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Fig. 11 Left-lateral strike-slip faults and their slickensides related to the mafic

veins (left) . and their fault plane solution (right)
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B B A A AT R A o B R AT IR
T3 Yk W A A 15 W )2
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strike-slip faults, and squares are later dominant right-lateral

strike-slip faults
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Fig. 13 Closely spaced right-lateral strike-slip faults in the granodiorite (the arrows point to the fault planes)
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Fig. 14 Later right-lateral strike-slip faults and slickensides in the granodiorite (left), their fault plane solution (right)
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Fig. 15 Later right-lateral strike-slip faults in the basement of the Xiaoxia anticline and deformation styles

of the basement and cover layers
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Fig. 16 Later right-lateral strike-slip faults in the core of the Xiaoxia anticline and the

deformation of the overlying Quaternary
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1—Granodiorite; 2—sandstone; 3—oblique thrust
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Fig. 18 Point plot of the potassic alteration faults

(circle) and later right-lateral faults (triangle)
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Fig. 19 Mechanism of later right-lateral strike-slip faults in the basement of the Xiaoxia (right)

(the left one shows the different derived structures of the left-lateral strike-slip faulting)
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Fig. 20 Early right-lateral strike-slip faults and slickensides in the basement of the

Xiaoxia anticline (left), their fault plane solution (right)
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Fig. 21 Relationship between the right-lateral strike-slip fault developed in the granodiorite and overlying

Cretaceous sandstone in the east end of the Xigouxia
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1—granodiorite; 2—fault breccia;3—sandstone;4—strike-slip fault;5—normal fault
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Fig. 22 Point plot of the early potassic alteration faults

(circle) and early right-lateral faults (triangle)
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Fig. 23  Great circles of regional joints in the granodiorite and plakite (pre-rotated, left; rotated, right)
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Fig. 24 Contour plots of dominant joints along the northwest trending section crossing the Xiaoxia anticline
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Fig. 25 Relationship between the dips of regional joints and main faults in the core of Xiaoxia anticline
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Fig. 26 Faults along early regional joints in the northern part of the Xiaoxia anticline (non-rotated, left),

and their fault plane solution (rotated, right)

H.(Mitra et al. , 1998),
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Fig. 27 Normal faults along early axial plane cleavages in the Mahalagou Formation in the footwall

of the fault to the north of the paper mill
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1—wine mudstone;2—gray-green thin bedded sandstone
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1998 ; Bump, 2003; Butler et al., 2006; Pfiffner,
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Fig. 28 Section of Xiaoxia anticline (see Fig. 2 for the location of the section)
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1—sandstone; 2—mudstone; 3— plakite; 4—granodiorite; 5—strike-slip fault; 6—thrust fault
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Fig. 29 Mechanism of the basement-involved anticline developed in the foreland region

of Laramide Orogen (after Brown, 1988)
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Abstract

The Xiaoxia anticline of the northeastern Qinghai-Tibetan Plateau is one basement-involved fold
forming during the Cenozoic. This study shows that the formation of the anticline underwent at least three
deformation events. Due to the Indo-Eurasian collision in the Early Cenozoic (~49Ma), the Xining basin
rotated clockwise. And the early northwest-southeast trending faults developed within the basement and
new-born faults started to move right-laterally, which resulted in the development of the northwest-
southeast trending folding of cover layers. The deformation of the basement and sedimentary layers is
similar to that of Trishear model. During the Middle-L.ate Cenozoic (49~5Ma), the intensive left-lateral
strike-slipping of the north and south margins of the Xining basin resulted in NNE-trending faulting of the
basin basement and new-born R’ fault activity, which gave rise to the formation of current Xiaoxia
anticline. Structural analysis shows that these NNE-trending penetrative faults made the basement show
some characteristics of ductile deformation macroscopically, with faulting mainly in the basement and
passive folding deformation in the cap rock. The formation of the Xiaoxia anticline shows that the
development of early faults in the basement is one of the important factors controlling the basement-cored
folds, and the thickening of the lower crust of the plateau may be related to the development of the

basement-involved fold.

Key words: Xiaoxia Gouge;basement-involved fold;thick-skinned structure; Qinghai-Tibetan Plateau;

oblique thrust fault





