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Abstract: The northwestern slope of the Central Paleo-Uplift of the Sichuan basin presents complicated
deformation features with high-level of structural variation. This research aims to evaluate the controlling
factors and reveal the differential deformation mechanism, as it is important for improving our understanding
in tectonic evolution and oil/gas exploration of the Sichuan Basin. In this research, the fault-fold structural

features were characterized in both section view and plane view by integrating high-resolution 3D seismic data
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and drilling data. The spatial distribution of two Lower-Middle Triassic evaporite layers was then mapped to
identify the control on the structural deformation in the overlying sequences. The differential structural
deformation mechanism of the study area was revealed. The conclusions are drawn as below. (1) The fault-
fold structures present high-level spatial variation, with folding dominated northern area, faulting dominated
western area, and weak deformation southern area. (2) Significant relationship was observed between the
spatial distribution of evaporites and structural styles of their overlying strata. Open salt anticlines or tight salt
anticlines with forelimb breakthrough were developed in areas with thicker evaporites, whereas back-thrust
faults, single thrust faults or small accommodation faults were developed in areas with thinner evaporites. (3)
By integrating the spatial distribution of evaporites and basinward contraction, geological models of "
evaporites’ thickness and stress intensity" were proposed to reveal the differential structural deformation
mechanism of the study area.

Keywords: structural zonation; evaporite layers; basinward contraction; deformation mechanism.



515

V)N ZE 7 L R idx T BH T ALK Z e RIMIE &N, 257 7 2%
GRS, 2013) , ZAHRIREG TR AU RN E 1, o 3 B il <R
SRHSHE X (Huetal., 20205 fyA5E5E, 2021) o PO &H0E Zhid L 2 SR Snvod (3t
[E3%, 2019; %%, 2022; Yinetal,2024; Huang etal., 2025) X 7 & plis AL Ay id A8
EHA EEEHEIER, BN X ME R 2O EEN S 2R hh, 5T
VU1 S bt 7 P9 22 S R AR T, SR PR A FR A 0 . R I P AL L R g I8 AR B A 55 T B
THE T KRB, RIENZEXEE LGB BN IERTHA BN B2
PERGEMIE ST, SO B FWiEE R A MR (Ruhetal., 2012; ZRIESE, 2019; fi
R, 2023) , BihAREXUGEEMIRE AR AL, AKE XN LLE TR T
2 R W E AR SR AN G, 2012) 5 F Hia B R a3 1] A 2 s b 7 =
G EZERER, G5 RS ZEUE HES e, BIRENRE 7 o i gi R &, Bk
FEL ARG R 5 SCRIFRA “ R D SSRBHE, R 5 K AENERTZ (Stewart,
1996: JEMSFESE, 2015) 5 Mi4FEN R EZEFHEZN, HEEKNH s B NEHE
NI, FL BT SRR B (GESCEE, 2022; EA T, 2023) .

U ety e P AL AR DU ) 1] b o B ) 3508 U X, i X A I A T 32 PG 25 0 ]l
GG RELER, HFTZRE F =285 IT AN (Tys) 5h =848 D3 (T.D
WEFHEZ GLEST, 2019; 8 L%, 2023; HWKES, 2014) , SR =BR. KPR
MERTE R IR ZFE . RI, XX WTR-RE - B < R IR & X R M AN, R G )
I EhE BRG] N G AT L) 0 ANTE W, A T IR T . BRI, AHF 5T LI
T BER TG AL RO RE X, BT o HE R = b R SR R, R A 22 e D LR Ak R G R A
R BT a8 BB I o040, 456 75 Z IR MR R B iE B S LB ERE A
BERER, RIFLGERV T HGMIER )58 S E BRG] T 2 i TELH] .

1 WRE=

H 2R PR, bt 7 RIASESECERE], 2257 1 P9I E K Rl G A S 1
=&ttt RS TR B A AR - WO R SR (IR 405 5%,
2004; ZEEG, 20065 SRICINAE, 2022) o X HIAEE VR A AR SR ZL I R AR T
HhFeAERT, BEYRIE T U4 2 I Iml i 2 R g S FL AR AR R A R AR R o DU 1 A T b
X, sz TAEAuiRYL. e S TR EAER (BD , &5 T 2GS
INesos, TERC T M- 1LE R4 (Miao et al., 2022; Feng et al., 2023)

VU1 bt J8 gt 22 A i Ll s P REL R, AB DI G- R i it 5, 2R 80 S AR R T
WEE A 55 L - oK 28 Ll Ly, PR R i Ly, DAL B el ] L ks s &5 TRk L 3 1Ly
s IR RIS A A — ISR TG, IR R JIPEIRE . IIRIRE . )1 AR Ay



5 )1 s R gy LD, T8 AL i 40 15 8 0 s ] R v ke 2 X P A S R A (B L 5555, 2019) 6
VUG T 2 IR 2R NS NE: =S40 2 i X8R T 2R BRI EHER T
GRS R =B DSRAHGRZ PIEN S ML R E B AR soE (D, BT £
WG SIS R BN MEAR R (BRARESE, 2013; ZEE555,2019; Miaoetal.,,2022) o 7E
JIFFHB DS, RO T LR K 1 - DK B Ly e T B0 ) 23 P 5 e I 4% 336 25 )1 [ o
M X B A B R TR, L% DX R R S R W S IR XS AR T o — 2 MR EH, &
FON At X AR TSR FERR TS, R B RS e 7 M) SR PR A (VR RSS, 20125
Yinetal.,2024) , PLRBRPFWRE REAEIONT CF IS, 2009) -

NI X =B 2 UORVIRT S A28, T, F =SSR UL MRS N, AL
=BGITIRZ S FE AP RATR (HD , BAE=ZSRNEAE FHBITHANE (Ty)
HEOSHE (D WEFHE. HETHRARTHEHEE TH LEWES, KT AUE
YA A, 5 LR A DL R A R IE R T e AR R R

®| & |m| & |weee (TR exam | 05w
FOE Q oo
[
e i
BER
mxa | 1
£y
BFE |
pmg | © | PEEE|
EoroTinE: n
*
P s
S
3
t|mxmE| 1a
—gx| P |TORE| J—
5 mEIE | T, fr—
.,,'-"’ —— i 1 ®
W RS | T
<~ Nme®Esl = =

(25 PE mBpE @A BAzE KE ERY -]

B 1 )| 2t B S i 1 Rty R R A AR E

Fig. 1 Structural map of the Sichuan basin and generalized stratigraphic column
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Fig. 2 Structural interpretation of section A-A' (see location in Fig. 1)
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Fig. 5 Quantitative statistics of faults and folds in the northwestern slope of the Central Paleo-Uplift, Sichuan basin
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Table 1 Statistical table of time-depth conversion equations in the study area
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Fig. 6 Thickness of evaporite layers in the study area

(a) Middle Triassic Leikoupo Formation, (b) Lower Triassic Jialingjiang Formation (member 4)
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Fig. 7 Violin plot of evaporite thickness distribution in the study area
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Fig. 12 Differential structural deformation mechanisms of the northwestern slope of the Central Paleo-Uplift,

Sichuan basin
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