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Characteristic of faults and its control on hydrocarbon accumulation in Laoyemiao

structural belt, Nanpu Depression
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Abstract: [Objective] The superimposed development of multistage faults is very important to the difference of hydrocarbon migration
and accumulation in faulted basins. [Methods] Taking Laoyemiao structural belt in Nanpu Depression, Bohai Bay Basin as an example, the
fault assemblage style and its origin, the relationship between fault system and oil and gas reservoir formation were studied based on
geological analysis and physical simulation experiment. [Results] The results show that Laoyemiao structural belt developed fault
combinations of "ladder" type, "domino™ type, compound "y" type, compound anti "y" type. The formation of fault combinations is closely
related to the boundary of the fault activity, in which "ladder" type and "domino" type fault combinations formed by the northwest -
southeast and nearly north — south direction stress fields in Paleogene, while compound "y" type and anti "y" type fault combinations
formed because of late superposition of fracture in Minghuazhen period. The discrete element numerical simulation results show that the
existence of large plastic mudstone layers in Dongying Formation is the key material factor leading to the difference of deep and shallow
deformation and vertical superposition. [Conclusions] Multistage fault superimposition plays an important role in controlling hydrocarbon
accumulation: early faults control depressions and structural belts, late faults control traps and hydrocarbon accumulation, and fault
assemblages affect hydrocarbon enrichment strata.

Key words: Multistage fault superposition; structural style; numerical simulation; hydrocarbon accumulation; Laoyemiao structural belt;
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Highlights: The early and late anisotropic extension can cause the overlapping development of different fault styles, and the overlapping of
multi-stage faults controll the migration and accumulation of oil and gas.
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Fig. 1 The location of Laoyemiao structural belt in Nanpu Depression (a, b) and its bottom structure of Minghuazhen Formation (c) and

hydrocarbon distribution (d).
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Fig. 2 Schematic diagram of fault classification of Laoyemiao structural belt.
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Fig. 4 Comparison of active intensity of Xi’nanzhuang fault in Nanpu Depression.

4.2 AENHBEEHFGERNHERUSIRE

KO AU vy g T S AN 3 RS PRI AL AT 7 ) B 2 B (ATt 2001 8 245 » 2004 AR5, 2017).
NI AT SR I T I e A A SR B N AR B L TR G RS E R, SR AN R R 7 B ks A
ERE IR, AT BT BUE R, W&V E BBIEE RPN B M E T AT 7 BB s .
4.2 1 BARE 5Tk

WRIEATAR AT, ZATAE A | UM 1 e BT 5 Y AT A A WA B Z 28, 10 1R IV s
TEHARTAR BRI ER,  PIBOR BT R I 58 1t 2 A e 130 2 1) 8 B AT DA SR 7T IX S )
M AR, I L B AN AS [R5 R AR A ORASD R R 2 1R W2 A R

SR B BUE AR ST AR (I, T8 R0 10ms 3 m. 4m), Wi 5 R, BN EETER
(75109 1.125m) K—FEEER (0.75m) MIEL, AU E AT AR . A v etk 2 A S 4 2 e e 4 e A
L) S 2SRRI, Hor b2 100 ISy 20MPa, T2, TRBNEEE R AN 0.6, 121 21K 1A% [
BN 3MPa, 3. IRBNEERECH N 0.01. SEERIE R AR IR (E A, 28 1 WP AT A5 1A B IE Al
i, 25 2 OARHF LA, 7R IE R R Seae bl BT SKAhR A 45° 7 MBEAT R, HLRE R A 0.017m/s,
SRICIE ] R R &y 0.5m AT Lm e (351 T A4 A 2R P T AL 1 A 50



FAE 5 4 ; = —_—
% 13 1E &) dAd He Pk M, S 10 IE. g 424
G 2,
R e =S
K’\"rlf
£ FiAR T o A T B R,
O

Bl 5 M3 X HER R AR AR T E
Fig. 5 Structural deformation model and drawing diagram in different directions

4.2.2 BMERER

B sie 45 Rkl 6 fros, EERBER T, BRI R & D v E, JPREUREE, wiimsS
B[RRI F T E s ARG 2O EE AT, BBt = b 1 R R G ) v SRR T R R R, T
B R OX A 22 R 2, XS R R B E A K. Rlmh M ER TS, MR B2 REA
[FMBE[e) FR) R T 2R8I SEIRT 2R ) T BV 2k T 2Rk = ﬁ&?%ﬁﬁ?@%%%mﬁﬁ%%%%%,¥ﬁtk
LE R W RAE T 7 2 SRR PR T IR E, N H 25 R E —E R AN, TR T B EEL. &
771m . VIFIE R PISEMTRAA &

B B 5 THI T 22 e o S 17 W 2 44 3

1E 1\
AL
0.5m

iE 1)
EALY
1.0m

)
)

f1
EDALH
0.5m

R} 1A
EALH
1.0m

Jz+ First stage extensional fault \
— A f 2 Second stage extensional fault

Bl 6 A [F 5 A& e MBI E. F@mEsR1E

Fig. 6 Characteristics of sectional and planar structural styles simulated by superposition of different stresses

— LGN )




4.3 EBFEEHEHZMIERE

G HY1 55 160 460 Jo 1) B O T BB RS R S TE X SERRM) £, UESE 17 M5 VA £ A JR AR 10 o I A 22 PR JAN
I W, SR BOR W R 205 S, IR R B R BRI R, i e 1 i
EHMEY, fEREE B PR R RN RN E S RIS R TR ARG, AR TR T
kG A, A I A IO I AL 2R —Ra PUE W=, 1 2 8 A OR300 B DA TR Bl 28 P AE 7]
Wiz, HEAEASENR A SPREHANTREREIERS ENAAL RBURRE SRERILER LER S E
IIPS5 27/ E

HI 2 55 i X AL T U R I W 2 S sl s ZU AR AL, RO, ARV E I R T VRS T R
&, FEE RITGH =L IRMEIIE, TR BRI R G T A E IR A AT A LB SC 3 I 7 e 2, s
BRERE SRR, IRy ] Gy R,

5 TR AR A X e SR R Y 15 R 1 R

5.1 RHERZUTHIMME. MEHFRRK

[T 2 S W7 2 X T [T B FL AR s ORI A AR OR B (R 5845, 2008; REEAE, 2018). Hff
FEIX U W7 A — 2 KNS SR MR, o€ TR AR R TR S X N ARG RS J o 7 i T
JRAEFMFAERORAAL, AR B e K E, P BN BE PGSR 25 30, 10 BUIE R 22 35l S RH IS (1K
BEAL (B 7D, Wi RFERIE S o 2 55 R AIE A R B IIRAS R A 245 3 X 90— ORI iR sh 15 4
B, KEWNTERAKE BN, FTRERWEACR,; LR rmsl, &5 R0 ALR ST R R
Wy S A3

o
-’ E %
5 o
e _
-» - ' -
, ] _? & 0 10k
K7 aEUBEEENETRENAEARTONEDSHE
Fig. 7 Bottom structural morphology of Dongying Formation on the descending wall of Xi’nanzhuang fault in Nanpu Depression.
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