‘(IM K

F21% H4H & % # ? ;3 Vol.27 No. 4
20254 8 F JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Aug. 2025

XEHS: 1671-1505(2025)04-0886-17 DOI: 10.7605/gdIxb.2025.029

M| &t p kT GRS L AIFERFIERTIRELER

k&R Mg kAET ITWE KEE'
% W OmEHK FER® EXE
1 BHedXFhFAFZERERKER, 9l mH 610500

2 PE LG H BN BHIRTF LA, WA 610041
3P E L mBIRITF LML, LF 100083

H E PhPLaxmlARN) 4R EETAERAL —, HEANPEKRZARLEN LIRS T A H, &
ZHEMBARAPEREL, ETREFTH., 50, WRHF., AH. HETEFRBIATAE, -t mEEm L 44
BABEMEENREERR., TAFERME. ARMHEE IREKRZREVNABRATTHR. £REFW: Wl 4H
FELATREH, KEATLFEMLE., kK6L., #EW, AELREFEHEROANETENRE,; aNAHEEH
RITE, PHELTARBREEAE, ZERHBFARRTE; KEL/2RTHE. 2RAHEE., KTomTHE., KT
AW AHEE L, Ao FRD . REEMEN ., RAREFEMNR O XA, KELARNREH, ELWL
REBREBRAYE, AN, RXPERRERGFRANRE, PRABLAHEAHN, WRAREZ LY
EHRRRSMBRAERTR;, SHMEFED ABGRAMREHREY Y, TR LVARRERAGAR G NEFCH LA
TFNAE, NALHMEK; FHAEEE, BRHAN G, TRFCEBE)NFHEX, ARG HNEF SR EE L
We B P AT, R E

XEW NHAEKR AHEN AHRME HWERSTE Rel4 FHRFSE E 4k

F—EHEEN KER, F, 199 F4, AL LA EE, FEHFRFREF N B AN A, E-mail:
1062056522@qq.com ,

BIREEBEN MEL, B, 19874, Bl#%, L, hEH ¥ REHF AN E AN, E-mail: zhhswpu
@163.com,

FESES: P512.2 XEREMG: A

Provenance characteristics and sedimentary evolutionary model of
the Middle Jurassic Lianggaoshan Formation, Sichuan Basin

ZHANG Fuyuan' ZHU Haihua' ZHANG Benjian® WANG Minglei’ LIN Sichen'
ZHANG Rui® YANG Xilin' LI Yucong® WANG Xingzhi'
1 School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China

2 Research Institute of Exploration and Development, PetroChina Southwest Oil Gas Field Company, Chengdu 610041, China
3 Research Institute of Petroleum Exploration and Development, PetroChina, Beijing 100083, China

A Il — P R A7 TR QBT S AR S ETIH (45 . 2020CX050103) K E K { AR TIH (45 42202176) BRE¥THY,
[ Co-funded by the Science and Technology Cooperation Project of the CNPC-SWPU Innovation Alliance ( No. 2020CX050103) and National Natural

Science Foundation of China (No. 42202176) |
WeHG B 2024-01-29  Eg[EH . 2024-07-02



‘(IM K

H27% %4 FRAZURAE PO st OR % G v e L L R AR % AR A A 5 887

Abstract The Middle Jurassic Lianggaoshan Formation in the Sichuan Basin is one of the key hydro-
carbon-bearing strata; however, its macro-scale sedimentary systems and evolutionary processes remain
poorly understood, and a comprehensive basin-scale sedimentary model is lacking. This study integrates
data from heavy and light mineral analyses, core and well logs, palynology, trace elements, and field
outcrops to investigate the provenance systems, paleoclimatic conditions, sedimentary microfacies types,
sedimentary systems, and their temporal evolution across different depositional intervals of the Lianggao-
shan Formation. The results identify six primary provenance areas active during the deposition of the Liang-
gaoshan Formation; the central and northern Longmen Mountains, the Micang Mountains, the southern
Qinling Mountains, the Daba Mountains, and the ancient Xuefeng Uplift. The basin experienced a clima-
tic transition from hot and arid conditions in the early stage, to warm and humid in the middle stage, and
a return to hot and arid conditions in the late stage. Nine types of sedimentary microfacies were recognized,
including braided channels, interdistributary areas, subaqueous distributary channels and interdistributary
zones, estuarine bars, sheet sands, coastal and shallow lacustrine bars, shallow lacustrine mud, and
semi-deep lacustrine mud. During the Lianggaoshan depositional period, alternating uplift of surrounding
mountain ranges led to flexural subsidence of the eastern and northeastern basin basement, forming a fore-
land basin in front of the Daba Mountains. This process established a paleo-tectonic framework charac-
terized by a steep eastern and gentle western margin, with multiple sediment source systems. In the early
stage, both the depositional and subsidence centers were concentrated in eastern and northeastern Sichuan
due to active tectonism, climate variation, and paleotopography. In the middle stage, increased humidity
led to enhanced terrigenous input, and the depositional center shifted toward central Sichuan, resulting in
a spatial offset between deposition and subsidence centers. By the late stage, the lake basin was filled and
gradually contracted.

Key words depositional model, sedimentary evolution, sedimentary facies, provenance, Liang-
gaoshan Formation, Middle Jurassic, Sichuan Basin
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Fig. 1 Geological sketch map of Sichuan Basin (a) and stratigraphic column of Middle—Lower Jurassic, Sichuan Basin (b)
(modified from Cheng et al., 2023)
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Fig.2 Sandstone heavy minerals distribution of the Lianggaos-
han Formation, Sichuan Basin ( part of the data cited from

Qian, 2013; Lei et al., 2015)
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Fig. 6 Typical sedimentary structure characteristics of delta sediments microfacies in the Lianggaoshan Formation, Sichuan Basin
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