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Abstract: Faults and fractures play a key role in hydrocarbon accumulation. The Zhenjing area has been taken as study
subject as it contains numerous faults and fractures resulted from intensive tectonic movements due to its location at the
intersection of different tectonic units in the southwestern Ordos Basin. Based on the fine interpretation of faults and
fractures in the Zhenjing area fully covered by 3D seismic acreage, this paper makes an deep study on the combination
style, formation period and characteristics of fault-fracture bodies composed of faults and associated brittle fracture zone
as well as the modified tight (with low permeability) sandstone. There are mainly five structural combination styles of
fault-fracture bodies. On a sectional view, including graben horst, ladder, graben, flower and tight translation types,
corresponding respectively to broom, en echelon, parallel straight-line, pull-apart graben and straight-line combinations
on a plane view. Different combination styles have different stress background. Through seismic interpretation and C-O
isotope analysis, it is suggested that there are mainly three stages of tectonic activities in the fault-fracture body belt in

the study area: Indosinian, Yanshanian and Himalayan periods. The Yanshanian period is the most important period for

s B H#1:2022-05-19; 11T A #7:2022-09-24,
FE—EEE N HAR(1992—) , 55 T A Wi T4 e A2 DT SR & o E-mail :893318054@qq. com.,
BT HEARPSE4E S5 H (41630312) ; B F & S8 &85 H (2017YFC0603106) .



55 6 1 PR, A5 . SRR 22 57 4 b VY 1o % B b DX T A R 75 R B i U SR AR 1383

the formation of fractures, while the Himalayan and Indosinian periods are less important. By means of K—Ar isotope
analysis, temperature measurement of inclusions and thermal evolution history analysis, it is clear that the hydrocarbon
accumulation in fault-fracture bodies in Chang 8 member of the Yanchang Formation occurred mainly in the middle and
late of Early Cretaceous. The three-dimensional description of fault-fracture bodies was combined with the determination
of temporal relationship between the formation period of the fault-fracture and the hydrocarbon accumulation to analyze
the reservoir control mechanism of different combination styles of the Chang 8 member in the study area. The results
show that the en echelon ladder is the most favorable to hydrocarbon enrichment, followed by the pull-apart flower-

shaped graben and broom-like graben horst, and the parallel straight-line graben and straight-line tight translation style

are the least favorable to hydrocarbon enrichment.
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Fig. 1 Map showing the fault system in the southern Ordos Basin
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Fig. 2 Comprehensive analysis diagrams of fault-fracture boundary of the Chang 8 member, Zhenjing area, Ordos Basin
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Fig. 3 Delineation of fault-fracture boundaries based on well-tied seismic interpretation, Zhenjing area of Ordos Basin

a. MR RIORIE R E R iAE I 5 s b. HH26 H-K 7 BE—K 8 B4 ff I

OIEMA, E SV, kR, 45 . 20 32 032 ARG 2R B S B RATFE LR | TR - o [ A7 LA b il U 247, 2018.



1386 £S5 KRR R

43 5

E PRI RAT SROE I R R -2 g — L RS,
X T A A T — HEREZ (1B 4) .

2 W AT 1l il R Y B 1] P
KA

ELS il DX T4 A 22 R 3 05 B B, 4% I
L 1 SRR R 5 Rl TR A8 B8 R 3R
N S A 4% o I a1 R S VAR ot (R
BIF5E DX I 4 O FE JST S8 3 =R st] e — 2 A I ok
o LUK 8 BEBTAE RIS DT TS0 42 il MR w4 |
C—O TR 28 16 2 AN il — BAGE A S PR S PP A 4
S5 TB, IR 8 B W SE A 10 A =SR] , )
SE A raEE AL s, B DRSS R DEBC S 2R

2.1 BR4ERRBUERR

LR M B 3 BRI L1 R B A L )
T P A e R 5 e s L
X G AT HL ST IO 2 S 1
ST A T 2 00 A 5L D8 50 M 200 3
VK R 6] 5 A T 2

2.1.1 MEBEIMBLEIRL T BIR

DX A IR 22 phy Z2 S5 M TE S T . 2R T
T S AR 20 A, ) 7 A — ot o PR 1) O vk R
DK 8 BeWrSE (A UCHEA TR E o A i B gl A2 5
jo ) T fp LRI 228, 0 A T 2 ) B 2 B AL U106
Z5 SRS LA, IF phy st S A by s AT BRSE , AT

FOIE B i 2224

LT R, IEA5 A T AHIFSE X B FRGR , %
4 X W B AT N I D 243 Tk EA T DA IFE X
B2 3 WGBS (K5) . H—] . h—ig =Btz
BN SZ38 S A2 R , T SN [1] A FBF R 1 FREE AR (A 521X
R R R SR T A NWW i) E W 2L, kA 30 e
EW [ JEFN 24754 5 55 — 300« e gk 2 th— 1 it 7
NW-SE [a] (4 26 i€ By U185 v 1145 568, JE 8 NNE [1] B
24 ] i S AT A NWW ] e 24P v ol ol 3t 5 45 =
- (2 ORI 5 T A ) o5 i e 7 2 X N i —
W24, 75 5 SRS s A7 e Y IRk B S T e
A XN 777 18] 0 NW=SE [ fifd NE [5 5F% .

FLYE T PIL & 5 #7

SLEE I b SR P BE A AR 2 (R A4 K, i 2
Bl NI A2 K 2 R AR A SO AT iR IR T2
B gk P SRR ] 3 S A TE L K A
ZRAF AR A B UIER R, B AR R R AE S G iR A
(B S0 Wy 45 e LB [R) B 25 5 )22 L5 S R
AT, BRI 2 SR IE R 9, 3t 2 R FH 24 4 e iy
A DT S0 k1) 2 S R B 0 08K g B g s A
Ll , 45510 & 8 T AR 2 k18] 52 AR 22 BT AT H it
A EE G TE BTN

DI 5T XA 8 B A1), 356 FH Smith Al Fritz 44 H 15
X2 B IR TR O AR ()
1=31.9-5.55(3"0-38"0,)+0.7(3"%0 - 8"0, ) (1)
K T R PE B TR, °C 580 S 4R
7 2R 1H, %03 80, /KA 48 Rl ZEAE ", %o

2.1.2

Hk/m

—490 l

—645 =

-801 .

-956 = @ 0 [ 12 km
o B ek

K4 SRRZ WA X K 8 BT HIA4 1t - WraE (A 5 5 14

Fig. 4 Superimposition diagram of the structures and fault-fracture bodies of Chang 8 member, Zhenjing area, Ordos Basin
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Table 1 Isotopic analysis of fracture filling, Zhenjing area, Ordos Basin
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Fig. 8 Analysis of hydrocarbon accumulation constrained by thermal evolution history of Chang 8 member in Zhenjing area of Ordos Basin
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Table 2 K-Ar isotopic dates of authigenic minerals (illite) in the Chang 8 member, Zhenjing area, Ordos Basin
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