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Structural characteristics of faults and their controls on hydrocarbon accumulation
in the Yangquan area, Fuxian County, Ordos Basin

WANG Peng',MA Lichi',ZHOU Xiaogian®,ZOU Min', CHAO Yulin®, CHEN Shi®

[ 1. Petroleum Exploration and Production Research Institute , SINOPEC , Beijing 102206, China; 2. China University of
Petroleum (Beijing) , Beijing 102249, China ]

Abstract: Numerous oil and gas fields have been discovered in the Paleozoic strata of the Ordos Basin, demonstrating
significant exploration and development potential. Faults developed within the basin play an important role in controlling
hydrocarbon migration, accumulation, and differential enrichment. The planar and sectional characteristics, structural
styles, activity stages, and genetic evolution of faults in this area were systematically analyzed based on detailed
structural interpretation of 3D seismic data from the Yangquan area, Fuxian County, combined with the regional tectonic
setting consideration. As indicated by the research results, (1) two sets of large-scale conjugate strike-slip faults,
trending nearly W—E and NE-NW, are developed in the Yangquan area, Fuxian County, Ordos Basin. These faults are
distributed primarily in the central and eastern parts of the study area and exhibit distinct segmentation. The nearly W-
E-trending faults display transtensional deformation west of the NE-trending faults and transpressional deformation to the
east. Six common structural styles are recognized: horsts, grabens, roof-ridge, inverted roof-ridge, positive flower, and
negative flower structures. (2) Integrated with the regional tectonic evolution, fault activity was divided into three major
stages: the Caledonian sinistral strike-slip (with inherited development during the Hercynian) , Indosinian sinistral
strike-slip, and the Yanshanian—Himalayan dextral strike-slip. A fault evolution sequence controlled by the

superposition of multiple tectonic stress fields was established. (3) Significant differences exist in the development
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patterns of faults with different strikes during the same tectonic period. The W-E-trending faults were highly active
during the Caledonian, Indosinian, and Yanshanian periods, with a strong genetic relationship between the early- and
late-stage faults, indicating inherited development. In contrast, the NE- and NW-trending faults were strongly active
during the Caledonian and Hercynian periods with decreasing activity and diminishing fault inheritance in later stages.
(4) The temporal match of fault development timing with burial and hydrocarbon generation histories indicates that the
Yanshanian fault activity was essentially synchronous with the peak hydrocarbon generation stage, providing effective
pathways for the vertical migration of natural gas. Faults formed during the Indosinian and earlier periods predated the
hydrocarbon generation peak and therefore contributed little to hydrocarbon accumulation. Faults active during the
Himalayan period postdated the hydrocarbon generation peak and primarily modified pre-existing gas accumulations.
(5) The fault systems surrounding high-yield wells provide favorable conditions for hydrocarbon migration and
preservation: deep-seated faults effectively connect source rocks with reservoirs, strike-slip faults within the reservoirs
improve reservoir space, and shallow faults do not breach the caprock.

Key words: fault activity stages, fault-controlled reservoir development, strike-slip fault, structural characteristics,
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Fig. 1 Tectonic outline map of the Ordos Basin
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Fig. 2 Fault interpretation section along a regional seismic line in the Ordos Basin
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Fig. 3 Basic fault structural style models in the Yangquan area, Fuxian County, Ordos Basin
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Fig. 5 Typical fault interpretation profiles in the Yangquan area, Fuxian County, Ordos Basin
a—c. NS [0 F T 5 d—f. WE [a] f] T
Ty. E=&GIERA; T L FESEXNEWALCh. FARGARLA Psh. &5 A TWEA 0, ,m. h-TF RIS DLRKWLL; €, TIERS
(P o 6 R B 60 R 2 4 ol AR 2 T I 4 i )

IRV R R i) P R AC i 1 e 2 W i) 5% e B2 A7, a0
Mo AR R BT A Wi g AT AR I G B . BRAR
B —IL A ZR 0 i 1L R A s ZU R N L, b %
e R RS 30 A, % M T 5 T U 3B IXHE Sl 4 o
AT, BE A XA AR AL BT, BT SR e A
B BB AR R MR AR SRR 488 , AR SF-AE M e ) PG e, 3
Mo NEREEARIGTE o B SR , SR X 320 ) T 1) R
NEE-SWW [i], Wriab R L A 7 BB AN, 32 B -
RNV flf 58 7 RERAR I S , 2 0 T L1275 50 /K 22 i i ]
AP TR IR e % Mo R S R I T L DR R

SR PO b AR T 50 7 AR 3 WE [ 724
M AR IR =B RO EeE T e A e K A
R ATEE N R FIREE RS A 25 5 (81 6) .
NE-SW b F 28T Tl A5, EHCh A ieE
o BIFTE IXE Vi W S LA 2 1Y 40 B0 SRR AR 1 9T
T3 L i DRI R 5 3 B M e NE [ T 24 8y 0 i i
5 AR S TR B A TEE R BN L, R NE
MIWT L T 286 8. £5A A0 NE [ 2257
FR W, 2 2 R Ak TE LA E . B AR —
BN, NS mBF R A ) £ 5 R Wi IA 170 o 3



8 A 5K AR R R

W2 TiE

Wi CORFEBEOARRAFIZ R H KB

Ko SRR 2T i w £ SR il XA TR] 2 A3 35 T W 28 1) 7K P U i ( = 4 e A TR BE K- DDA )

Fig. 6 Horizontal slices showing the rotation of major faults at different stratigraphic levels in the Yangquan area, Fuxian County, Ordos Basin

(depth-domain horizontal slices from 3D seismic volume )
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Fig. 9  Fault activity statistics for WE-trending faults in the Yangquan area, Fuxian County, Ordos Basin
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