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Fig.1 Geological sketch map of the Liupanshan basin, sedimentary sequence and structural cross section
(modified from the 1:200 000 Geological Map of Haiyuan)

Fi—Haiyuan fault; F,—Liupanshan fault; Q;—Upper Pleistocene ; Ngn—Gansu Group ; N>+Q, ;—Pliocene, Middle—Upper Pleistocene ;
N+Q, ;—Neogene, Middle—Upper Pleistocene; E, s—Eocene and Oligocene ; K;+N,+Q—Lower Cretaceous, Neogene, Quaternary ;
K;—Early Cretaceous Liupanshan Group; K;+E, s+N—Lower Cretaceous, Eocene, Oligocene, Neogene ;

Ki/—Liwaxia Formation;K,zh—Zhidan Group; € —~O—Cambrian—Ordovician ; Pz+Mz—Paleozoic and Mesozoic
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Table 1 Early Cretaceous tectonic stress tensors and its parameters computed from fault slip
vector measured in the southern Liupanshan Basin
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Fig.2 Synsedimentary normal faults (A) and compressive deformation (B) in the Early Cretaceous Liupanshan basin
K,I- Liwanxia Formation of the Liupanshan Group; A—Synsedimentary normal faults developed in the Liwaxia Formation in Jingyuan County, and
the slip vector above it denotes nearly E-W extension; B—Strong deformation and folding of the Liwaxia Formation inside the Liupanshan Group

(observational point JO2), west of Jingyuan County
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Fig.3 Simplified geologic map of the southern margin of the Liupanshan basin and two phases of Early Cretaceous stress fields inversed
from fault slip vectors and fold axial planes (observation point JO2 shows the observational data of the fold axial planes of the Liwaxia

Formation of the Liupanshan Group, and other points show the data of fault slip vectors)
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Fig.4 Schematic map showing the Early Cretaceous formation and evolution of the Liupanshan basin

A—Extension and downfaulting of the basin during the early Early Cretaceous; B—Compression and inversion of

the Liupanshan basin near the end of the Early Cretaceous
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Fig.5 Stereonet presentation (Wulf net) of the principal stress directions in the Early Cretaceous

(A) and Late Cenozoic (B) principal stress fields
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Fig.6. Two sets of superimposed lineation on a fault plane in

the Lower Cretaceous Liupanshan Group

(observational point LD04)
D NE-SW compression; @) nearly E=W compression. The NE—SW

compression formed earlier than E-W compression
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Table 2 Late Cenozoic tectonic stress tensors and its parameters computed from fault

slip vector measured in the southern Liupanshan Basin
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Fig.7 Late Cenozoic tectonic stress fields inversed from fault slip vectors on the southern margin of the Liupanshan basin
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Abstract : Sandwiched between the Ordos block and the Alxa and Qinghai—Tibet blocks, the Liupanshan basin is
situated in a special tectonic location in the tectonic system of China. Based on the field analysis of deformation
and stress field inversion from fault slip data, the formation and tectonic evolution history of the Liupanshan basin
has been preliminarily established. The results show that the basin mainly experienced the stage of basin formation
and the stage of modification in the late stage. During the earliest Cretaceous, under the nearly E—W extensional
stress, the basin was downfaulted and a very thick fluvial —lacustrine sequence of the Liupanshan Group was
deposited in the basin. Near the end of the Early Cretaceous, under the NW —SE compression, the Liupanshan
basin was inversed with in fold inversion occurring in some places, and the Liupanshan Group underwent faulting
and deformation to different degrees. Then the basin began the long—continued uplift and erosion history. During
the late Cenozoic, under the far—field effects caused by India—Eurasia collision, the Liupanshan basin was strongly
folded and faulted due to NE—SW compression and then due to E—W compressions and Liupanshan was uplifted
rapidly. The evolutionary history of the Liupanshan basin and change in stress regimes during the Early
Cretaceous provide constraints on the geodynamics of block interaction in this area and are of importance for oil
and gas exploration.
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