WH PR AB 20055 Bk 58

NI =583 X 57 H 4 = A W0 3518 51 K 6 /= R 1iE

XNFT ) M, EM, % ER, BT

oP LA IR H R BN E VG RS RIS, S 610036
" SEAEYER, B-mail: 963653285@qq.com

2023-10-18 Wtk ; 2024-02-05 & [H]; 2024-02-19 $#57

HE >SS P618.13 LEEGS . 2096-8523(2025)05-0144-09 doi: 10.19509/j.cnki.dzkq.tb20230576

i OB IEART_ERAF AR BMERT, RN EFARABRRRER. RERFERERFREE
BEXETFES RN BN, IR AR ER A RER, AA SRR E6HERE. BT
EMKEREMMRARABAZE T 2R X R XA EEMRRE, F RSB EEMIREE S, FOUT %
EEEREAMRE, ARERKN. OZBMEERI M EBMAREZRA, KT —RFIEBRBK ARE
ERAAF D AT RAR RS T OFNARELE MK ER L 2 MER B AT RZ BT =%
MARXEERBE, o T ERAAE FELENL, ARIERIHREATA; @B B R HELLHMNME
RERFHE, 2B ERNRN BRIARRE, ARERXRFAMREST, HAEXRRAEENEEHHEF 046 E T

MIEEAHTENL,

KER: | EzRmAAE; F oA WEENKERY; HERBE; t§EHE

V)1 25 ) R L D T RAR S 2 A T
WAk = 2t 2ot 60 AR BN, TR WA i
852x10° m’ 1, J& I X T E Y 7= R 2 —, A
RITRETT. FB MR 52 R Rz g, 5 1
T 52 KA RIRAKIIE, )= 18 52 A R A2
kI, KB AT EEAE)Z, (D)1 R 56 1 41
JERA AR FEASR | A8 SRR B AR, R
R R R B R R TR T R,
i 2 20 T 5 b 3 AR, X TN 2 11 2 e A A
it 2 A A B B R mp A xR
1 2H v s A R 9 5 22 8 DX v e A LR AR, %1
] Y] DX IRt T R = 1 2 e oy M SR
A FNX AT o0 A AL, AR A 1 3 XA S 5
FACAE AR Z0 I AR YR AT B A, AT =
2 3 X R OB S A TR AR %), 5 A T i =
JRAGHFAE, B v )11 B 2 1 ZEL Ak = T00000RS B, 48 it
DX A0

1 MR 5t

2 i b DX 3 A7 ) 1 I I v s el AR, AT
SR I WAL, &R /NS IR, (A A AR 240 km?
(B 1) W5 DVAE BT iR 55 1 [ 5 b iy
AN Bl NN =l s 1D VA AR = I N T M S s
RF— F T FE L FMAANAEER . PO
A, R R b KR T, 28 41 g8,
JIRE 2 VA TE 3] T AN [RVRR B2 A R il Horpr 5 X 3
AR T )1 e i XA T 2 b 1Y, 2 14 5 DU Bl 5
a3k, ZF =B EE, HER aRIR EL A 2 2t K
(RS IR AR Ih, & A T AR R AR R T

2 IR A )

21 EEMRERETE
VR B R T XA T el % A R i BRI

EFRER: X2, X, £, 5. 1178 = M X 04U R BUb SR B g EAHE (7], TR AR, 2025, 44(5): 144-152.
LIU Zhen, LIU Peng, WANG Peng, et al. Identification of karst micropaleogeomorphology and reservoir characteristics of Maokou Formation in the Yunjin
area, southern Sichuan [J]. Bulletin of Geological Science and Technology, 2025, 44(5): 144-152.

© Editorial Office of Bulletin of Geological Science and Technology. This is an open access article under the CC BY-NC-ND license.

https://dzkjtb.cug.edu.cn


mailto:963653285@qq.com
https://doi.org/10.19509/j.cnki.dzkq.tb20230576
https://dzkjtb.cug.edu.cn

RNBE . N =400 R F o R R SAR R B B4 A

fisf ] /ms

— SR

BT a2 i DX EAR R 5 1) MR THT (a) DA AT (b)

Fig. 1 Vertical structural seismic section (a) and structural map (b) in the Yunjin area
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Fig.2 Temporal thickness and fault overlap map of the Maokou Formation in the Yunjin area
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Fig. 3 3D seismic section in the Yunjin area
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Table 1 Scale for the development of karst collapse bodies in

forward modeling
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Identification of karst micropaleogeomorphology and reservoir
characteristics of Maokou Formation in the Yunjin area, southern Sichuan

LIU Zhen" , LIU Peng , WANG Peng , LIU Zhigang , WEN Yinyu

BGP Inc., China National Petroleum Corporation Southwest Geophysical Research Institute, Chengdu 610036, China

* Corresponding author, E-mail: 963653285@qq.com

Abstract: [Objective] The development of karst reservoirs in the Maokou Formation of the Lower Permian in
southern Sichuan Province is critical for conventional oil and gas exploration in this region. The development level
of supergene karst reservoirs is directly controlled by the rich and diverse karst microgeomorphology, leading to
strong lateral heterogeneity within these reservoirs. [Methods] In this study, 3D seismic data, combined with strata
thickness, gradient structure tensor attributes, and geological body carving techniques, were employed to
characterize the microgeomorphic features of the Dongwu karst in the Yunjin area. Moreover, favourable zones for
surface karst reservoirs were predicted through model forward modeling and amplitude attributes. [Results] The
results suggested that significant differences in karst microgeomorphology existed during the Dongwu period in the
Yunjin area, where a series of karst caves developed. These caves exhibit a seismic feature of a "pull-down" in the
seismic event axis at the top boundary of the Maokou Formation. 2 The distribution pattern of karst collapse bodies
in the Yunjin syncline area was effectively characterized using gradient structure tensor attributes combined with
geological body carving technology. The karst collapse bodies exhibit three distinct distribution patterns: Isolated,
linear, or contiguous distributions. (3) The seismic amplitude on both sides of the karst collapse bodies is weakened,
indicating strong karstification and the development of karst caves, which are favorable zones for reservoir
development. [Conclusion] This research provides guidance for the subsequent prediction and exploration of
reservoirs of the Maokou Formation.

Key words: Yunjin synclinal area in southern Sichuan; Maokou Formation karst microgeomorphology; gradient

structure tensor attribute; karst collapse body; reservoir characteristic
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