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Interpreted seismic sections showing the structural styles in Yongjin area, central Junggar basin (see section location in Fig. 2)
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Fig. 5 Plane view (photos and line drawings) of different evolution stages of Riedel shear experiment
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(a), (b)—deformation process of extension stage; (c~ {)—deformation process of strike-slip stage; L —extensional displacement; D—

strike-slip displacement
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Fig. 6 Profile result of Riedel shear experiment (see profile location in Fig. 5f)
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(a)—experimental profile A—A'; (b)—experimental profile B—B'; (¢)—experimental profile C—C'; (d)—experimental profile D—D'; (e)—

experimental profile E—E’
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Fig. 8 Riedel shear mode and distributed shear model of dextral strike-slip system

(a)— LB IR By P8 R AR B (b)— A5 47 348 7 A2 i LB JRGE W B I (o — A AT BB A A1 i 4 & 8B (JE Naylor et
al. ,1986 EH0 5 (D — ) A X By UIRE X IE AR BB Co)— AT 8 UIE T 09 A K AR HEE 5 (DA77 i sl 240 5 4 & B0 A
(4 Schereurs, 2003 &) ; D—EWMHE;y i(ﬁ'%ﬁysﬁ HAO A

(a)—deformation evolution schematic diagram of Riedel shear mode; (b)—Riedel dextral strike-slip strain ellipse; (¢)—structure combination
pattern diagram of Riedel dextral PDZ (modified from Naylor et al. ,1986) ; (d)—deformation evolution schematic diagram of distributed shear
mode; (e)—distributed dextral strike-slip strain orthogon; (f)—structure combination pattern diagram of distributed dextral strike-slip system

(modified from Schereurs,2003) ; D—strike-slip displacement; y—strike-slip coefficient; ¢—angle of internal friction
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Fig. 9 Experimental apparatus of distributed shear

() LI E VWA ; (b)— L5604 & K E

(a)—plane diagram of distributed shear experimental apparatus; (b)—stereogram of distributed shear experimental apparatus
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Table 2 Silicone basement dextral experiment [

parameter table
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7 7.5 YRR R B AATEN R 14 cm
6 6.5 HEaEy S -
5 6.0 HEAEY  ae -
4 5.5 [ERCRAE S TR S -
3 5.0 REAEDY B -
2 4.0 EREREE S TR ) -
1 2.0 75 B W -
4.3.1 THEMER

AATALREIRF 4 cm (I, ARAY Y Hh ] TR A
BLIA ) ROBT U A 2L A 5 B Ok 2 B SCHE S L 7 A
1 SRR AL B e /N B 1) RYBT U 2 (] 10a) 5
HAATAAE N 7 cm B 7R L R OB PN R
REBEE LR R 5T UTaE 2L (] 7 01 5 AR 4T
M RS OIS B AL T /N BRI B R, B

S HEH] PR AR (B 10b) 5 bt 25 55 V)7 4% i1 gk —
A B K, LA B U 2R 00 R 32 i HG OR Bl v
W R AL PI M FRE 2 R A & AHA M R BT DI 2 >
) W AR 2 R, s AT A 10 cm
W, FEM R Yk R'BTUD BT A8 A 1 B
5. BIVE AR AR 1 B Vi 2452 M TR G 1) AR 4k L& B
B Il )2 F T B A s R R, RE
Ry R R, RIS 55 R 24 B BN I A (R
100) s M5 HI7 8% 9 14 cm B Sk 82 (17t 7, B 19
T )23 3 THT B Kk 2 46 T B 00 5 D) e 24 2 ) ) U
ZL03E R — A /NS W HUA 3k 31 8 AN AR I SF- TN
H R B EW WA, I A R N A b S B ] B
RS (I 10d) . GRS SEo0 %6 B AT b A b )2 3% 1B 1K
KEEmMB AT RAHI B2, 2HHHE
it J A T 1 %) b 500 A 385 0 1 A 52 05 09 7K 7 O Il 41
SIS . Ud WA S 06 A ) 3 A [ SRR
A7) A BT U AR I8 S 56, H 35 W 35 U)Wy R 1E] 2
R T e A Y IT I LK PR AR A i i

TEIXRE 7 A0 285 U A2 T8 5L 00 v L A7 AE ROk o)
A e el 37 B A S B IR A 1) W R, X
SRR AR A4 32 i D 18] 3 0 B ORBE R /INEY LT
WMy SE R AR IE s BN S E W W 28T U s
AH B BRI E W B 2L, OF B T R W A R A
O T e A8 TE T B I kel s 1M1 4 X G R 3k, 2021
4.3.2 HEVIR&R

3 2 XF S TS B AT ST AR D) F A R LA )
(1D, o 52 90 b A4 A ] o7 B 1) ) 3 A 0 R
FOMF AL A FRAE . BB HY 5 ok H s &k B
BE BT E 1 T2 R 28U HI AN D )2 4 ki i
JEE 1 SR R 2 L i A AT 2 R, A R, BE A8 4 A



S

408 http://www. geojournals. cn/dzxb/ch/index. aspx 2024 4f

- —
e e ST R
= = g s
P ]
: e i

Ru1

~ T

B10 B R AR A N sT U1 9258 17 AR T 38 1k
Fig. 10 Plane view (photos and line drawings) of different displacements of silicone basement distributed shear experiment [
()— WM 4 cm WIPRTHBTEHR; (bD—EWNUE 7 com RERTE BN (O—ERME 10 cm REPRTE LR (D—E
WAL 14 om Y2 TR AZTE AR D—EWME
(a)—deformation style of sand surface when strike-slip displacement is 4 c¢cm; (b)—deformation style of sand surface when strike-slip

displacement is 7 cm; (c)—deformation style of sand surface when strike-slip displacement is 10 cm; (d)—deformation style of sand surface

when strike-slip displacement is 14 cm; D—strike-slip displacement
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Fig. 11  Silicone basement distributed shear experiment | profile result (see profile location in Fig. 10d)
() A— A5 (b)— S YI A FlH BB Uil ; (o — St v flm C—C'5 () — S8 A fl i D—D'; (e)— S8 U1 )5 ¥ il
E—E

(a)—experimental profile A—A'; (b)—experimental profile B—B'; (¢)—experimental profile C—C'; (d)—experimental profile D—D';

(e)—experimental profile E—E’
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Table 3 Silicone interlayer dextral experiment ][
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Fig. 12 Plane view (photos and line drawings) of different displacements of silicone interlayer distributed shear experiment [[
(@) —EWALE 3 cm WIPZTHAETZHER; (b)—EWME 6 cm REVZTH BN (O—EWBALE 10 eom REPZETREBTEHER; (D—E
WAL 13 em WHEVZ TR E LR D—EWMLE

(a)—deformation style of sand surface when strike-slip displacement is 3 cm; (b)-—deformation style of sand surface when strike-slip
displacement is 6 cm; (¢)—deformation style of sand surface when strike-slip displacement is 10 cm; (d)—deformation style of sand surface

when strike-slip displacement is 13 cm; D—strike-slip displacement
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Fig. 13 Silicone interlayer distributed shear experiment [[ profile result (see profile location in Fig. 12d)
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(a)—experimental profile A—A'; (b)—experimental profile B—B'; (¢)—experimental profile C—C'; (d)—experimental profile D—D';

(e)—experimental profile E—E’
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Table 4 Silicone basement extension-dextral superimposed
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Fig. 14 Plane view (photos and line drawings) of different displacements of silicone basement distributed shear
superimposed experiment [l
() EMAH 3 cm WP BT AZIEHR; (b)—EWME 6 cm NP RETHBIEHN; (O ERME 10 cm BB TUE BB (D-—E
WAL 13 em WEP R TH BB HR; D—EWR MK
(a)—deformation style of sand surface when strike-slip displacement is 3 cm; (b)-—deformation style of sand surface when strike-slip
displacement is 6 cm; (¢)—deformation style of sand surface when strike-slip displacement is 10 cm; (d)—deformation style of sand surface

when strike-slip displacement is 13 cm; D——strike-slip displacement
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Fig. 15 Silicone basement distributed shear superimposed experiment [l[ profile result (see profile location in Fig. 14d)
()WY AT A—A"5 (b)) — LB A B—B" PR ; (o — L8P #i C—C'5 (D — LRI AHE D—D'; (e)— S8 Y) K- il i
E—E'

(a)—experimental profile A—A'; (b)—experimental profile B—B'; (¢)—experimental profile C—C'; (d)—experimental profile D—D';

(e)—experimental profile E—E'
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Fig. 16 Relationship between shear displacement and principal displacement zone spacing
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Fig. 17 Comparison between distributed shear experimental plane result (b) and faults plane distribution of study area (a)
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(a)—fault distribution map of top Jurassic in study area; (b)—fault plane result of distributed shear experiment
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(a), (), (e)—seismic section interpretation; (b), (d), (f)—fault profile result of distributed shear experiment
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Abstract

Yongjin area is located in the middle of Junggar basin, northwestern China, where several
hydrocarbon-bearing structures associated with strike-slip faults have recently been discovered. However,
the development characteristics and genetic mechanism of strike-slip faults are not thoroughly studied.
Based on detailed interpretation of three dimensional seismic data, three groups of strike-slip fault systems
are identified in the Triassic-Jurassic strata in the study area, which are nearly east-west, north-west-west
and north-east-east trends. The distribution characteristics of the strike-slip fault system are longitudinal
stratified and planar “grid” pattern structure. Based on the similarity principle, four groups of structural
physical sandbox simulation and comparison experiments were designed to reproduce the tectonic evolution
process in the study area. The simulation results indicated that the formation of such kind of strike-slip
faults is related to the location of pre-existing faults of the basement. This kind of distributed strike-slip
fault system in Yongjin area was controlled by both pre-existing structures and stratum properties, thus a
genetic model of the study area has been established. The research results have guiding significance for the

genesis of strike- slip fault systems in areas with similar geological settings.

Key words: Junggar basin; Yongjin area; distributed strike-slip faults; analogue modelling; tectonic

evolution



