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Fig.1

Location of the research area and map of data points and comparative profiles

(a) geographical location of the study area and schematic lithofacies paleogeography map of the Changxing Formation during its depositional period (modified from Li et al., 2015;

Wen et al., 2023); (b) location map of sections, seismic lines, and drilling wells in the study area
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Fig.2 Sequence stratigraphy comprehensive column of the Changxing Formation-Feixianguan Formation in well St1
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Fig.3 Carbonate platform and platform margin typical photographs of the Changxing Formation-Feixianguan Formation

in the study area
(a) micritic limestone, open platform, Changxing Formation, well St6, plane-polarized light (PPL); (b) bioclastic limestone with oriented growth of corals, platform margin,
Changxing Formation, Caixi section; (c) bioclastic limestone with generally oriented growth of corals (yellow circles in the figure), platform margin, Changxing Formation,
Yudongzi section; (d) bioclastic limestone with bryozoans, platform margin, Changxing Formation, well St1, cross-polarized light (XPL), stained with alizarin red; (e) bioclastic
limestone with fusulinids in the upper part, platform margin, Changxing Formation, well St8, PPL; (f) bioclastic limestone with oriented growth of green algae, platform mar-
gin, Changxing Formation, well St7, XPL; (g) bioclastic limestone containing gastropods, green algae, and foraminifera, platform margin, Changxing Formation, Longtancun
section, PPL; (h) sparry bioclastic limestone with some bioclasts floating in the matrix, platform margin, Changxing Formation, well St7, PPL; (i) sparry oolitic limestone with
dissolution and recrystallization within ooids, platform margin, Second member of Feixianguan Formation, well St1, PPL, stained with alizarin red; (j) sparry oolitic limestone,
platform margin, First member of Feixianguan Formation, Longtancun section, PPL; (k) dolomitic sparry oolitic limestone with dolomitization within ooids, platform margin,
Feixianguan Formation, well St18, PPL, stained with alizarin red; (1) dolomitic sparry oolitic limestone with dolomitization within ooids, platform margin, First member of Fei-

xianguan Formation, well St10, PPL, stained with alizarin red
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Fig.4 Typical outcrop photographs of carbonate platform margin slope and deep-water continaental shelf-basin of

the Changxing Formation-Feixianguan Formation in the study area
(a) medium to thin-bedded bioclastic-bearing micritic limestone with undulating bedding planes and chert nodules, platform-margin slope, Changxing Formation, Caixi sec-
tion; (b) interbedded thin-bedded micritic limestone and thin-bedded chert with well-developed horizontal bedding, deep-water shelf, Dalong Formation, Shangsi section;
(c) interbedded thin-bedded micritic limestone and thin-bedded chert with well-developed horizontal bedding, deep-water shelf, Dalong Formation, Jianfeng section; (d) thin-
bedded chert, deep-water shelf, Changxing Formation, Zhuyuanba section; (e) medium to thin-bedded micritic limestone with undulating bedding planes, platform-margin
slope, Feixianguan Formation, Yanmenba section; (f) thin-platy micritic limestone with penecontemporaneous liquefaction deformation structures, platform-margin slope, First
member of Feixianguan Formation, Cilinbao section; (g) thin-platy limestone with well-developed horizontal bedding, platform-margin slope, Feixianguan Formation, Caixi sec-
tion; (h) thin-bedded limestone intercalated with thin-platy marlstone, with well-developed horizontal bedding, platform-margin slope, Feixianguan Formation, Yanmenba sec-
tion; (i) interbedded thin-bedded limestone and mudstone with penecontemporaneous liquefaction deformation structures, platform-margin slope, Feixianguan Formation,
Cilinbao section; (j) thin interbeds of thin-platy micritic limestone and argillaceous limestone, deep-water shelf, Feixianguan Formation, Bajiaoping section; (k) thin-platy
calcareous shale, deep-water shelf, basal part of the First member of Feixianguan Formation, Zhuyuanba section; (1) thin interbeds of thin-bedded micritic limestone and thin-

platy argillaceous limestone, with shale intercalations, deep-water shelf, basal Feixianguan Formation, Shangsi section
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Table 1 Sedimentary facies of the Changxing Formation-Feixianguan Formation in the study area
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Fig.5 Thickness of the Changxing Formation and seismic response of the reef and beach in the study area
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Fig.6 Comparative profile of sequence stratigraphy and sedimentary facies from Changxing Formation-Feixianguan Formation across

the Laixi section to well Ybl
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Distribution and Evolution of Sedimentary Facies from the Changxing
Formation-Feixianguan Formation in the Intersection Area of Kaijiang
Liangping Trough and Pengxi Wusheng Intra-Platform Depression,
Northwestern Sichuan Basin

WANG ZhaoPeng' >, XING FengCun'**,GU Qiang'*?*, WU SaiJun*?’,LIU ZiQi'*"

1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059, China

2. Key Laboratory of Deep-time Geography and Environment Reconstruction and Applications of Ministry of Natural Resources, Chengdu
University of Technology, Chengdu 610059, China

3. Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059, China

4. Sichuan Basin Research Center, PetroChina Research Institute of Petroleum Exploration & Development, Chengdu 610041, China

5. PetroChina Research Institute of Petroleum Exploration and Development, Beijing 100083, China

Abstract: [ Objective] To clarify whether the western edge of the Kaijiang-Liangping trough is connected to the east-
ern platform margin of the Pengxi-Wushengtai Depression in the north of the Late Permian Changxing-Early Triassic
Feixianguan period in northwestern Sichuan Basin, and to determine the sedimentary facies distribution pattern of the
Jiangyou-Jiange Formation in northwestern Sichuan Basin and the Changxing Formation-Feixianguan Formation in the

periphery area, and to analyse the evolution process of sedimentary filling to indicate further oil and gas exploration
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work.[ Methods ] Based on the latest drilling, field outcrop, and seismic data, this study systematically analyzed the
distribution of lithofacies and paleogeography during the deposition of the Changxing Formation-Feixianguan Forma-
tion in the Guangyuan-Jiangyou area, based on the stratigraphic and sedimentary facies division and comparison.[ Re-
sults] The intersection area of the Changxing Formation-Feixianguan Formation can identify six sedimentary facies :
shelf basin, slope, platform edge, open platform, restricted platform, and evaporative platform. Based on the sedi-
mentary records of the front slope of the platform, the western edge of the Kaijiang-Liangping trough and eastern edge
of the Pengxi-Wusheng intra-platform depression were clearly merged to form a unified platform edge belt in the
Cilinbao-Shangsi area in northwestern Sichuan Basin. The platform edge belt and front slope show a northwest finger
shaped interdistribution, rather than a simple smooth belt distribution. The intersection area of the two troughs in the
Changxing Formation presents a sedimentary pattern of two troughs interlocking from southwest to northeast. The con-
necting area of the platform margin zone developed a northwestern fingered reef beach, developing bioclastic shoals
in the 1"member and biological reefs and shoals in the 2" member of the Changxing Formation at the platform edge
zone. During the sedimentary period of the 1" and 2" members of the Feixianguan Formation, the sedimentary pattern
of Changxing depositional period was inherited ; however, in the 1" member of Feixianguan Formation, only local plat-
form edge oolitic beaches were formed owing to sea flooding. In the stage of the late 1% to 2" member Feixianguan For-
mation, platform edge oolitic beaches gradually developed and expanded in scope with an overall eastward migration.
The slope in front of the platform was prone to sliding and sedimentation. During the sedimentation period of the 3"
member of the Feixianguan Formation, the sea trough gradually filled, and the finger shaped platform edge zone dis-
appeared, forming a unified restricted platform. Only the local development of oolitic beach. The research area was
filled and flattened during the depositional period of the 4" member of the Feixianguan Formation, forming an evapo-
rative platform facies. The platform margin zone in this region did not migrate northwestward along the finger shaped
platform margin zone, but rather exhibited eastward migration characteristics. [ Conclusions] The determination of
the Changxing-Feixianguan connectivity and the definition of five sedimentary filling evolution stages in the Kaijiang-
Liangping trough and Pengxi-Wusheng intra-platform depression supplements a new understanding of the sedimentary
pattern and filling evolution process in the intersection area of the Changxing-Feixianguan trough. It also provides
ideas and references for oil and gas exploration in this area.

Key words: sedimentary filling; carbonate platform; sedimentary facies; Changxing Formation; Feixianguan

Formation ; northwestern Sichuan Basin



