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Fig. 1

Location of the study area and geological background

(a) location of the study area; (b) sedimentary characteristics of Jurassic strata; (c) tectonic features of the basin
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Fig. 2 Sedimentary system division of the Shaximiao Formation and identification marks of typical sedimentary facies

in the northwestern Sichuan Basin
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Fig. 3 Typical characteristics of each facies in the distributive fluvial system (DFS)
(a) proximal sedimentary characteristics of the DFS, Houba River section in Wangcang county; (b) middle sedimentary characteristics of the DFS, Lianghekou section in

Dayi county; (c) distal sedimentary characteristics of the DFS, Xiongpo section in Pujiang county
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Fig. 4 Sedimentary characteristics of field outcrops from the Shaximiao Formation

in the northwestern Sichuan Basin

(a) Shiyang village section in Jiange county; (b) Jinxi section in Wangcang county; (¢) Xiongpo section in Pujiang county
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Fig. 5 Field outcrop depositional characteristics for the deltaic system of the Shaximiao Formation

in the northwestern Sichuan Basin

(a) Yingjing River outcrop in Yingjing county; (b) interpretation of outcrop sediments
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Fig. 6 Field outcrop depositional characteristics for the lacustrine system of the Shaximiao Formation

in the northwestern Sichuan Basin

(a) sedimentary characteristics of lacustrine system, Guanmaotou village outcrop of Pujiang county; (b) biological fossils; (c) ripple marks; (d) insect traces
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Fig. 11  Sedimentary characteristics of the modern DFS of the Yarkant River
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(a, b) the lobe migration of the delta front; (c) sandbar deployment; (d-f) the location of the main channel in different periods



s

SRARRELG: - 73 SR R DT BURFAE S TRV 1647

FAK O ) (7% E:105°7'36";N:32°1'8") bR LTI AT
] S A METE |
] B Al 2RI )
3ECARWCR
E ity
540 —

WARWEREE: 23.05m
N : G=89.7%

VAT BRI
Z M R
T 257 L h
iROPIES

HE

I RIMRJEE: 8.85m
N:G=573%

REE/m

Z WP IEDUR R 2
Je B ELARME A
iz EREA
NIRRT EN @]

FREWNI)

&

N:G=8.5%

[

wE wE

I REMRIEE : 1.62m

13 11V b i DX 8 Jiki 4 23 S I AR AR R 2 220 S B 2 0 A

Fig. 13 Quantitatively inscribed key parameters analysis of the DFS from the Shaximiao Formation

in the northwestern Sichuan Basin

AHIGE HEST 4 53 ST AR R e 2 A e
b FAR X E 0 TE DL SR AR B T 5K
HEBR XS E W 2 B AR E, I
(D EFANGR S 5 50T (b b L Ge 3407 5 (2) 2
F IR L (R IET)) B TTRUAR R 4347 5 (3) I3 il
LR AT 5 (4) AN [ AH AT RO AR R 138 5 40 A IR %o
FEFoE (&1 14) o WFF DX V08 ek 430 v A 00 b A
T 50% ~70% , Wbk 3= 22 R B R )R )2 0 & A 3B ib
A 5 AR S D b LA T 30% ~50% , WP IR R B R
I 2 T D AR 5 2 e R D b A T 20% ~
30% , WP PARZRIN R IIST 9 B — TRl SE DA 5 1T = A
SIEER ORI b L — /N T 15% (B 14) . #
ofg gt ik R T HARA AR WA ) , AT
0 FE 5 BT, I R R AR R R M 2R BRI 25
BRIk (E 14) .

H AT, 56 T V8 Ik U5 10 3 30 0 A =
AR IT LUE SR Z G5 R b (18 14) , 208 T 45
S AR FR R S A & B R R T R A
)2 (E4) o BgENVEACHIX Y i 2D e AR 1k
FUEE A B, v 50 A0z st A S D b e v = N

oAt (B 14) FEAS AR S A 15 00 T, X
SR AL [V RE BEAS T AR Ay B 2 5 TRTIST , A 2ROks s
128 S Xl 2 oA B AR A DA S = DL 3
i, A R REE O TR R BRI (T 11) o VD ER S
ZLYURRINESY] , U] 2 R (A4 T — > 5 R AR T
S, WIRAE TR LA PR, AR M I B 381 v S A o X
o FEMIBLGAE M IR TG 3 ST A & A iR
B, TR AR B DU Z A s AR 930 7 4 52 )
T FXZ 3 km CHEAK S — b K U100 1 1 B B ), i
3 ST LA ZR 3 v A 1) A2 1 94 km, 959 LA L [T
FRADURRIX 22 T (1)

5 4Eip

IR o A S R e T = - I K N |
YA 2 RN AH R 2R = A DT R AR R 2 AL 43 ST i A
R EEALTE 3 FOTAE L6 FIRUREZEAY, = Mk R &
BLALRE 2 PP AH 4 RO AL AR R R AR
TEVRIIMEIN AR o 40 ST R 2R 30 ity S AH D b LAY
F50%~70% B0 1R 2 JE 2 A B S E R ; hEB AR
b b A T 309%~50% , Wb 52 52 3% 7 R AT 5 328 i



1648

TR AR S ¢

5444

==

1 1 1 1
1 1 1 1
\ . . . =
oo i | & | i S
%ﬂﬁ : AL i E H :r AL ity N:r =AM & _
it MY NN [T - TN
[ 1 ]

[ [ 1 !

" | K TF50% i ! INF30% !

b Lk : (50%~70%) : 30%~50% : (20%~30%) : 15%~0
T T T T==_ -

e 1 1 1 I T T

‘E’t% : 100%~50% : 50%~20% : INTF20% ! i
I 1 1 I

A e A I 1 1

‘F?EE : 0~40% : 40%~70% ! !
= & | |

Wik :( ! T

TE o ==

P14 PG b DX V038 I 20 3 S I (R 2R S ek 220 i A 7Y
Fig. 14 Quantitatively inscribed model of the DFS from the Shaximiao Formation in the northwestern Sichuan Basin

WAHES B EE AT 209% ~30% , PR IRSR . 5T IX
FEZ AR B2, 1 — B R IR 4 SR AR
ARZAEFIE R R EIA DR, v — B RN 4332
TR R VTR 1L T — 2 /N PRI, 5 AR
DUBUAHZE L, B 8“0 b b R i KPR R R i
VER RBES AL, S VOB 4 53 SRR R o i 2
IR FEVPR R A TIRAR R T BREE = AN R
KRB R EEIZA 53 SRR Z v 3 F iz v
FHAS [RIRERT LU BGE Fr 03T B AR )2

F WTRATHHRE T ELHHIRTL
BRI, R P B A5 3T 4 IO IRAR £ L&
W EFLHHEF, A4, TREHHRTAMFARE
ER. BB 2RFFREAXZEIRTLT
TREGFNSH B, fAr—IF T AH

2% 3Lk (References)

IR, IRSCEL, B AL A5 2025, 1A K A R G iR A — B
Y IR 43 BT (7). OB 2 4, 43 (6) : 2237-2248. [Cao Jiaxin, Xu
Wenli, Cao Jixiang, et al. 2025. Provenance analysis of the First
member of the Middle Jurassic Shaximiao Formation in central Si-
chuan Basin[J]. Acta Sedimentologica Sinica, 43(6): 2237-2248. |

PREE R, 25, . 2019, 117G HR Bt Vb iR i 402 e A 2 R ik
EAHBAEZ P [T]. Wil U, 26 (5) £ 550-554. [ Chen Xian-
liang, Ji Youliang, Yang Keming. 2019. Diagenetic facies and
reservoir evaluation in sequence framework of upper Shaximiao
Formation in middle area of western Sichuan Depression[J]. Fault-
Block Oil & Gas Field, 26(5): 550-554. |

BeScA . 2021, DU Z i R 2 BT U8R ik A B SR T ) S A
FIJT 1 [3]. A7 9052 56 3 55, 43 (3) = 424-431, 467. [ Duan Wen-

shen. 2021. Exploration potential and favorable direction of tight
gas in Middle Jurassic Xiashaximiao Formation in Sichuan Basin
[J]. Petroleum Geology & Experiment, 43(3): 424-431,467. |

Bk, 8 2%, XU, 45 . 2020, AAEBCSE YA BOT R A 2
JIVEHB I VLA RS GRS 2 RO ). AR, 40
(5) : 58-65. [Duan Yongming, Zeng Yan, Liu Chengchuan, et al.
2020. Technologies for the efficient development of tight sandstone
gas reservoirs in narrowchannels: A case study of Middle Jurassic
Shaximiao Formation gas reservoir in the Zhongjiang gas field of
western Sichuan Basin[J]. Natural Gas Industry, 40(5): 58-65. |

AP SRAE B IEAR, A5 2022, U1 G| Pt X PR R VR TR 20
AN S BN (A b R AIE S 3 R A2 (], Al S B b T, 44
(1) : 85-93. [Fu Lei, Zhang Benjian, Cao Zhenglin, et al. 2022.
Geological characteristics and seismic fine description of different
types of sand bodies in Jurassic Shaximiao Formation in central Si-
chuan Basin[J]. Petroleum Geology & Experiment, 44(1): 85-93. |

AR AR, ATRIT, 2. 2023, TEAUE T PR — B R
T OB A P 5 A « LUB R e 2l B RO IR A B ]. DR
23 ,41(6) :1954-1969. [ Gao Zhiyong, Feng Jiarui, Shi Yuxin, et
al. 2023. Sedimentary evolution and distribution characteristics of
alluvial fan and meandering rivers in an alluvial plain with an arid
climate: A case of modern sedimentation in the Kuqa River, Xin-
jiang[J]. Acta Sedimentologica Sinica, 41(6): 1954-1969. |

P8 Ak SRR, 25 2011, DUJI| 208 5 4 2 T A 5 7
AE[J]. Hb T Rl 2%, 46 (3) : 589-606. [He Dengfa, Li Desheng,
Zhang Guowei, et al. 2011. Formation and evolution of multi-
cycle superposed Sichuan Basin, China[J]. Chinese Journal of
Geology, 46(3): 589-606. |

AT, 28242 TR A5 2021, 43 ST AR 22 46 2 T VA 180 1M1 P T
432 F B R Il A T R R [0, E 5, 48 (3) £ 820-831.
[He Miao, Qin Lanzhi, Yin Taiju, et al. 2021. The application of
the distributive fluvial system in the south Xihu Depression, East

China Sea and its indication of oil and gas potential[J]. Geology in



5 53]

SRARRELG: - 73 SR R DT BURFAE S TRV 1649

China, 48(3): 820-831. ]

BATRET, XS0, iR, 45 . 2023, BATA[ 43 S T U 14 2R SRR AT FTT
FBLC[T]. PO TR %444, 39(2) : 216-226. [Hu Saiyin, Liu
Zongbao, Lu Zhilin, et al. 2023. The geomorphological character-
istics and sedimentary model for Heihe distributive fluvial system
[J]. Journal of Xi'an University of Technology, 39(2): 216-226. |

B R AR IS . 2022, T R A PR R (443 SOTR
MR ZRRAIE D2 PR 3 < L B A PG A B A B3 X Ay 7).
VLR 4% , 40 (1) : 166-181. [Huang Ruoxin, Zhang Changmin,
Feng Wenjie. 2022. Characteristics and factor analysis of distribu-
tive fluvial systems due to tectonic thrust belt activity: Example of
Keping area, northwestern Tarim Basin[J]. Acta Sedimentologica
Sinica, 40(1): 166-181. ]

BRI . 2020, H A Tl B3R R I A PR AR R O
Jral[J]. AR, 41 (12) £ 1445-1464. [Jia Chengzao. 2020.
Development challenges and future scientific and technological re-
searches in China’s petroleum industry upstream[J]. Acta Petrolei
Sinica, 41(12): 1445-1464. |

BRI AR A RE L SF . 2018, BliAR I AL BT LA TE P A
Mo R HE D). A iR 591 &, 45(4) : 546-560. [Jia Cheng-
zao, Zou Caineng, Yang Zhi, et al. 2018. Significant progress of
continental petroleum geology theory in basins of central and west-
ern China[J]. Petroleum Exploration and Development, 45(4): 546-
560. ]

BN AR X G AT G, 45 . 2021 AT RELEAT ISR R sl 1o
JHILR S & a4 [0]. AR 591 % ,48(1) : 1-11. [Kuang Li-
chun, Liu He, Ren Yili, et al. 2021. Application and development
trend of artificial intelligence in petroleum exploration and develop-
ment[J]. Petroleum Exploration & Development, 48(1): 1-11. |

2R, AR IR, BRI A, 26 2012, JIPY) 6 R B R B 4 VR e
2 P AR PR R b A R A AR AE ()] P [ R, 39(1) < 96-
105. [Li Guoxin, Xu Shenglin, Chen Hongde, et al. 2012. Sedi-
mentary facies and sand body distribution of the Middle Jurassic
upper Shaximiao Formation in the middle segment of western Si-
chuan Depression[J]. Geology in China, 39(1): 96-105. |

ZEPR TR KRB R B 2026, B IRKI 250 ST AR 2 Ak
RO TR TR SE g6 (7], TORL#4I, 44(3)
856-868. [Li Saiyun, Yin Taiju, Zhang Changmin, et al. 2026.
Evolution and depositional model of distributive fluvial system in
narrow and shallow lacustrine basin: Insights from flume experi-
mental simulation[J]. Acta Sedimentologica Sinica, 44(3): 856-
868. ]

KR, PR SR 2 2011, DU Ak bR OR S R AR
LA RIS S 0 AR ] A IhAF R, 32(1) :8-17. [Liang
Digang, Ran Longhui, Dai Danshen, et al. 2011. A re-recognition
of the prospecting potential of Jurassic large-area and non-
conventional oils in the central-northern Sichuan Basin[J]. Acta
Petrolei Sinica, 32(1): 8-17. |

KBS, 20 AKTE A5l A5 2017, 1 b X p 2 il ] 3
JE PP R AR IR ()] KRR THBRRE 2,28 (1) 14-25. [Liu

Junlong, Ji Youliang, Yang Keming, et al. 2017. Sequence archi-
tecture and its controlling factors of Middle Jurassic fluvial succes-
sions in western Sichuan foreland basin[J]. Natural Gas Geo-
science, 28(1): 14-25. ]

XV, 20 k5 sk R, AL 2016, JITPURTRE 2RSS RTBUAR R AE
i KE AL B (0], A1 4R, 37 (6) : 743-756. [ Liu Junlong, Ji
Youliang, Zhang Keyin, et al. 2016. Jurassic sedimentary system
transition and evolution model in western Sichuan foreland basin
[J]. Acta Petrolei Sinica, 37(6): 743-756. ]

INAEL BB I, R, 56 . 2024 43 S IR ZR AT A RV AR AR AL
FUE - DIMS ZR AT B A B[], ORI, 42(3) : 981-993. [ Sun
Jiahui, Zhang Changmin, Wang Haonan, et al. 2024. Downstream
river channel sinuosity variation of the distributive fluvial system:
A case study from the Golmud fluvial fan[J]. Acta Sedimento-
logica Sinica, 42(3): 981-993. |

BT, A B T, . 2008, )1 PU AR 25 Fh R 2 Gev iR Sl 41
DUBUARBTFET]. AR T R 2 4R (A AR ,31(4) :336-
343. [ Tan Wancang, Hou Mingcai, Dong Guiyu, et al. 2008. Re-
search on depositional system of Middle Jurassic Shaximiao Forma-
tion in western Sichuan foreland basin[J]. Journal of East China
University of Technology (Natural Science), 31(4): 336-343. ]

TAKE, G BV R, SRHERE, 4. 2025, B53A K Z AR ZK AC BRI I 2% BV
FEAS AL B (0], DUAL 24, 43 (2) : 609-621. [Wang Linghui,
Zhang Changmin, Zhang Xianghui, et al. 2025. Variation of the
drainage density of the Golmud fan in Qaidam Basin[J]. Acta Sedi-
mentologica Sinica, 43(2): 609-621. ]

TEVRRE, 4B A fiE, P3R4 . 2004, KU1 R A IR B B Bt fb A5 3k
IR 1 BT[] Al 2E R, 25(6) : 23-28. [ Wang Zecheng,
Zou Caineng, Tao Shizhen, et al. 2004. Analysis on tectonic evolu-
tion and exploration potential in Dabashan foreland basin[J]. Acta
Petrolei Sinica, 25(6): 23-28. ]

T, TeAAE, /A, A5 2021, U1 GO D X AR 2 ZR VR e
B AR TURRARIE S At 22 e A 0], Bl R 5 TR,
21 (29) : 12438-12446. [Wei Tenggiang, Zhang Benjian, Wang
Xiaojuan, et al. 2021. Sedimentary characteristics of fluvial facies
and analysis of reservoir differences in the Second member of
Jurassic Shaximiao Formation in Qiulin area, Sichuan Basin[J].
Science Technology and Engineering, 21(29): 12438-12446. ]

SR, EARNE, MG, 45 . 2025, 5B SO A FR AR B A 30
FRURHAE - AR DAL S B P FE (). T L BE 27412, 27 (3) - 641-
659. [Xia Yu, Wang Junhui, Xiang Xianpeng, et al. 2025. Con-
figuration and depositional characteristics of lobe of arid distribu-
tive fluvial system: A flume experimental study of depositional
simulation[J]. Journal of Palacogeography, 27(3): 641-659. |

B AR, TR SRAREE, 5 2019, D)1 RS R YR I 40 R ARt
TR R AR T 5 58 SC(T). Al A4, 40 (5) < 568-576, 586.
[ Xiao Fusen, Huang Dong, Zhang Benjian, et al. 2019. Geochemi-
cal characteristics and geological significance of natural gas in
Jurassic Shaximiao Formation, Sichuan Basin[J]. Acta Petrolei
Sinica, 40(5): 568-576, 586. |



1650 A

S

5444

R AR, TR, /MBS 20200 DU )1 A —) 1V b X VN
2 )2 P b2 FRAE (D). KRS HbBREL#,31(9) : 1216-1224. [Xiao
Fusen, Wei Tengqgiang, Wang Xiaojuan, et al. 2020. Research on
the sequence stratigraphy of the Shaximiao Formation in
Chuanzhong-Chuanxi area, Sichuan Basin[J]. Natural Gas Geo-
science, 31(9): 1216-1224. |

BT, 2GR TR, 5 2014 J1PHALJEEIHE X 1 PR 41T
FRAESOmEb o [I]. M SRS A, 33(3) 1 112-117. [ Yang Xue-
fei, Wang Xingzhi, Zhang Shaonan, et al. 2014. Sedimentary char-
acteristic and oilsands prediction in the upper Shaximiao Forma-
tion, Houba area, northwestern Sichuan Basin[J].

Science and Technology Information, 33(3): 112-117. ]

Geological

B ARARE  WREEAL, 45 2021, il ) IR - i < i B ie A
W5 TR R [T]. A7l 2 i, 42/ (10) ¢ 1310-1324,
[ Yang Zhi, Zou Caineng, Chen Jianjun, et al. 2021. “Exploring

petroleum inside or near the source kitchen”: Innovations in petro-
leum geology theory and reflections on hydrocarbon exploration in
key fields[J]. Acta Petrolei Sinica, 42(10): 1310-1324. |

THEER, THAR L XURJE . 2019, JET Tl R 24 R T BUA FR 90
FURRIE 5 PR [T]. Wil <, 26(3) :273-278. [ Yu Haiyue,
Yin Wei, Liu Junlong. 2019. Sedimentary characteristics and ge-
netic model of Jurassic alluvial deposits in piedmont zone of Long-
men Mountain[J]. Fault-Block Oil & Gas Field, 26(3): 273-278. |

TRE B W AR, A 2017, 43 SR FR A B H Il AU R
TF A W L[], AR A, 29 (3) « 1-9. [ Zhang Changmin, Hu
Wei, Zhu Rui, et al. 2017. Concept of distributive fluvial system
and its significance to oil and gas exploration and development[J].
Lithologic Reservoirs, 29(3): 1-9. ]

B R, AR R, SR, 45 2020, BEAH S i A A T B A R TR
%k F A SCTTRR R AR ). A, 41(2) £ 127-153.
[ Zhang Changmin, Song Xinmin, Zhi Dongming, et al. 2020. Re-
thinking on the sedimentary system of terrestrial petroliferous ba-
sins: Insights from distributive fluvial system[J]. Acta Petrolei Si-
nica, 41(2): 127-153. |

KB R BRI SR, 45 2023, 43 SRR R WP R KR AT 35
JEEA[T). &P AR, 35(5) : 11-25. [ Zhang Changmin, Zhang
Xianghui, Zhu Rui, et al. 2023. Research progress and application
prospect of distributive fluvial system[J]. Lithologic Reservoirs, 35
(5): 11-25. ]

sKAsE . 2019, AR TUBUHZE B KARRET]. B i, 40(2) :
244-252. [Zhang Jinliang. 2019. Fluvial facies styles and their
sedimentary facies models[J]. Xinjiang Petroleum Geology, 40(2):
244-252. ]

TRRERE, BB R SO, 45 2021, T ELHLIX 23 ST A R U
AIE DL 0] 43 SO AR R 0], AR 5 IT R, 48(4)
756-767. [ Zhang Xianghui, Zhang Changmin, Feng Wenjie, et al.
2021.

arid area: A case study of the Shule River distributive fluvial system

Sedimentary characteristics of distributive fluvial system in

[7]. Petroleum Exploration and Development, 48(4): 756-767. |

TKANEG AR, AR IEHE, A5 . 2024, §ﬁﬁﬁ9’]ﬁ7‘1"ﬁ”ﬁ i) =R
PR R F < LAV P8 7382 0 2 b et i S 0 0], D0RR AR L 42
(4):1384-1400. [ Zhang Xiaoju, Deng Hucheng, Fu Meiyan, et al.
2024. Controls of architecture under the constraints of a multi-
level interface on physical property heterogeneities from the mean-
dering river of the Shaximiao Formation in western Sichuan[J].
Acta Sedimentologica Sinica, 42(4): 1384-1400. ]

TRICAR , W, A AL 2020, TR M VRRIE AR L LT]. A
M5 IF % , 47 (5) : 947-957. [ Zhang Yuanfu, Dai Xin, Wang
Min, et al. 2020. The concept, characteristics and significance of
fluvial fans[J].
947-957. ]

BASCET . 2019, I AT N A ZORPRER D). STl
26(2):1-2. [Zhao Wenzhi. 2019. Five challenges of oil and gas ex-
ploration in China[J]. World Petroleum Industry, 26(2): 1-2. ]

Adeli S, Hauber E, Kleinhans M, et al. 2016. Amazonian-aged fluvial

Petroleum Exploration and Development, 47(5):

system and associated ice-related features in Terra Cimmeria, Mars
[J]. Icarus, 277: 286-299.

Batezelli A, Ladeira F S B, Blanco L A D, et al. 2025. Geomorphologi-
cal control on the palaeosol evolution in an Upper Cretaceous dis-
tributive fluvial system (Bauru Basin, Brazil) [J]. Catena, 258:
109278.

Cartwright R J, Burr D M. 2017. Using synthetic aperture radar data of
terrestrial analogs to test alluvial fan formation mechanisms on Ti-
tan[J]. Icarus, 284: 183-205.

de Lima P L, dos Santos Scherer C M, Manna M O, et al. 2025. Medial
and distal portions of distributive fluvial system: Case study of the
Rio do Rasto Formation (Parana Basin, south Brazil)[J]. Journal of
South American Earth Sciences, 152: 105293.

Hartley A J, Weissmann G S, Nichols G J, et al. 2010. Large distribu-
tive fluvial systems: Characteristics, distribution, and controls on
development[J]. Journal of Sedimentary Research, 80(2): 167-183.

Phillips S P, Howell J A, Hartley A J, et al. 2021. Coarse-grained mean-
dering distributive fluvial system of the basal Cedar Mountain For-
mation, U. S. A. [J].
1188-1205.

Weissmann G S, Hartley A J, Nichols G J, et al. 2010. Fluvial form in
modern continental sedimentary basins: Distributive fluvial systems
[J]. Geology, 38(1): 39-42.

Zhang X H, Zhang C M, Hartley A, et al. 2023. Analysis of the sedi-

Journal of Sedimentary Research, 91(11):

mentary characteristics of a modern distributive fluvial system: A
case study of the Great Halten River in the Sugan Lake Basin,
Qinghai, China[J]. Journal of Earth Science, 34(4): 1249-1262.

Zhang X H, Zhang C M, Yang W, et al. 2025. Characteristics of chan-
nel sand body based on 3D digital outcrop model: A case study of
Shaximiao Formation outcrop, in Sichuan Basin, China[J]. Journal
of Earth Science, 36(4): 1766-1779.



5553 SRARRELG: - 73 SR R DT BURFAE S TRV 1651

Sedimentary Characteristics and Depositional Models of Distributive
Fluvial Systems: A case study from the Jurassic Shaximiao Formation
in the northwestern Sichuan Basin
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Abstract: [ Objective] This study sought to contribute to reducing oil and gas exploration costs by enhancing the un-
derstanding and prediction of sedimentary systems. [ Methods] Based on the theory of distributive fluvial systems,
this study used the Jurassic Shaximiao Formation in the northwestern Sichuan Basin as a case study. It synthesized da-
ta from field outcrops, cores, and well logs, and employed integrated surface and subsurface analyses with both quan-
titative and qualitative approaches. The objective was to achieve a quantitative characterization of the sedimentary sys-
tem within the Shaximiao Formation.[ Results] (1) The Shaximiao Formation in the northwestern Sichuan Basin has
developed three types of sedimentary systems: distributive fluvial , delta, and lacustrine. The distributive fluvial
system of the Shaximiao Formation can be further divided into three subfacies and six microfacies, the delta system
into two subfacies and four microfacies, and the lacustrine system into shore-shallow lake beach-bar deposits.
(2) The proximal subfacies net-to-gross ratio is 50%-70%, and the sand bodies are superimposed with thick layers.
The medial subfacies net-to-gross ratio is between 30%-50%, and the sand body is distributed in thick layers. The
distal subfacies net-to-gross ratio is 20%-30%, and the sand body is isolated. (3) The Shaximiao Formation in the
study area is primarily influenced by fluvial action, with the Sha 1 member showing the distributive fluvial system
terminating in a larger range of lacustrine deposits, and the Sha 2 member showing the distributive fluvial system
terminating in several small temporary lakes. (4) Based on the modern sedimentary reference, in addition to the de-
velopment of large high-quality reservoirs in the delta system, the medial and distal facies of the distributive fluvial
system can form continuous channel sand reservoirs. [ Conclusions] The results of the research are significant for
characterizing the development scale and overlay style of different sand bodies, providing a reference basis for the
study of the distribution of sedimentary systems in the context of similar fluvial deposits.
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