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Geometrical and kinematical characteristics of the Mazartag
fault zone in Bachu Uplift, Tarim Basin
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Abstract ;: The Mazartag fault zone at the southeastern margin of the Bachu Uplift has drawn wide attention because of its
partial exposure and dents of intensive Quaternary activities. The study on the geometric and kinematical characteristics of
the zone may provide a basis for exploring the evolution characteristics of the stress field in the Bachu Uplift and even the
Tarim Basin,and also for an indirect observation of intensity variations of stress fields (of the basin) at the zone through
various stages. The geometry of the Mazartag fault zone was then characterized and combined with seismic data and
outcrop observation to establish 3D sections via 3D modeling, and to restore the evolution process with balanced section
restoration. The results show that the Mazartag fault zone is characterized by layered deformation and the structural style
along the fault zone is relatively consistent. The outcrops are shaped by the Quaternary activities. Vertical overlapping
fault planes of each structural layer are easily identified in the 3D sections. All these suggest that the Mazartag fault zone
was initially a weak normal fault zone formed in the basement that then went through the Early Ordovician inversion,
Silurian reactivation,and Late Permian decollement along the bottom of the Middle Cambrian in succession. At the end of
the Paleogene , the zone was activated further and started to form the Cenozoic decollement fault zone along the Paleogene
in the early Eocene. The decollement faults have been active from the early Eocene, Miocene , Pliocene to Quaternary , and

thrusted the Cenozoic strata to the surface to take the present relief.

I #5 H #7:2020 - 05 - 02; f&1T H #§:2021 - 02 - 10,
E—(EERA A (1987—) | 5 1+ BB S 51, Zh b3 T, E-mail ; zhangyong0620@ 126. com,
EETE : HER A RBER S MBI & BB G I 430 H (U19B6003 ) ; 15K [ SR A2 54101 H (41872161 ,41972128)



326 WS KRR MR

842 %

Key words:3D model, layered deformation, geometrical characteristics, kinematical characteristics , Mazartag fault zone,

Bachu Uplift, Tarim Basin

A o L I8 4 I R M A T SR — |, B LB
5 DT A5 Fly T AT 2 B 8 e T
A LA 2 538 3 2 B A2 R BT 52 R 2 AT
Sl TERTARIBTZE o, 2065 3L B AR U7 2007 B Hy
— SR B IE A T (0 T AR 15 o T AT R FD 4L
A% T DT LRI L A% I DT S0 B, 7 30 T 22 4% 195 Dk
IR Y T O B A BT AL AT BT L R 7
HIT R IEADIRF TS o 2 30 H R
HEIR I AR TSR S0 — A RR B R A, s
Sy B DU 25 R AR X T A 3 B vk
(e e, BT PR L, A 5 R R 4y
Sy efgi | LR O 2g g = e s ok
L IE W R 5 W R R R IO R R T R
R - U VG ) B T 0 B o DO 33 3 R 0
B R IR LSS W R AT T PR Y
1 AR S 2 JR AU VR I ) JEEL 5, L7 X DTSR 14 i T
Hh 23 e 2 A e AT , 0GR X T 4% 30 B 2 B A 35
SRS B T, T F LI G 0T 1 [ A e
FURTZLIR BER— 4, W 2445 5 — U )3 S 7 3
AR T SE 0 T B R , GO 0 T Rl L I T G s T
BTG 3 PRI RE B BIF S LB A 0T 24485 F) J LA
2 BB AU F) T 1] 4 1] [ 4 ek g T
A JEDR R FIR X TS ST 3 AL AR T T 7
2 SRR T3 S0 B I A P A R S, AR SOl
RS T T 11T FLIE M BT 05 5 1) B R 35 T, 45
WL B RORE, AT AR DGR GBS 4 3l
40 R T AR, R T T L AR T R AT, -
SEFLFLISHE WL S AR IR SE T 4 I 0 B
FERRAE | B0 JB S T B LM AR T 2L B SO

1 DX Tt

FHFLEEAR I 2417 (07 T LA A A P4 g 00, A 1 L Y
PP L), P57 38 LAy s AT oK 2 U e 24y A 4
ZRAETFE AR A B 24 110 km, 172435
T IGFLEEAR L, S i 28 15 Sh TR A R i ok
R ER L AR MR R W AR A 3 B 5
VU R T BL 8, B BOR SRR IR AR ER TR 2N, 4L
Bk W28 LR B AN JR I, B A B v g
KL B RRIPE T e ZlEHA =R, 28k L
RS, TR FIGE LU BR IR £hh o 3, TR d AR AU AR

WYL, R RIRREBOR, T2 LI BRIR L A o 3,
TERFRIWA KA KT, LR WA LI N R
HRRE A BT AR RS DY R T B DAREJE A O
BT OB A E B, B S SR AW R
O ABENRRRE , AR DX T )2

2 HEFLEAR TR L AR

PR AR Ui 2405 7 T b S 1] ARV, L Al
W T2 3 Z5 W)= L, A5 B = Z ()58 P47, vl
FIRWT RO E [ BEACR R A R . Wi N 2
FRH, 23 IR 2, ] Dy Wity P = b s 4t v
BB A , FAFLIE A% W 280 R 3 ml DA 55 1L 2
FFLIEAR W 2407 AT 22 4% — 4l b e ) i 2 ML 1) )
i AT 6 A%, 2545 JRy L IX. B i, ph
VA [ AR AR BT R PR 25 1T L L2 R

2.1 FIEJLAZEFE

Pl MZ05 — 116 {3 T3 FL 5 6 W7 245 o Y i , 45
B, ATHEDN R Z A R O 1) R 30 v A 75 R T
bR SRR T, 1 2 R T, WER F 1 TR
WA G I RR MR B B AR R B
W2 FeAT R e, W2 18] LR M3, ) 1 A2 R
by, AU BT, TR JZE R A A e i b i SR U=
F1(0) 2 4.7°, HuJ= 10 BEELE] i ~F A (y) 24 0.59°, 4%
PR AT B LTS 5 TR 2 e e R
T B2 Fe 3 i (@) 220, LALEUZE A (B) 928
=5, BRI\ R T 1.0 ~ L 1B A R W2 i
2959 1.7 km; oy A= bl LRG0 O — Mg, 22
REBER R, TR — 8 R OUR AR )=, B
BT AR v S0 DL ] ] - 2H A i AR . AR
TR 735 SR AT R AR SR TR F, TR AR R AL
150, AR PR S, R R AR A, ERHRTE W)=
VERIR KRR ALY il 2 A i B ARATS 2 I T )2
Wt b=k, W72 1)L n] BERE AT 3T AR R H 0 A
fi) I ¥l 2 FE R GT I 2 T 1 R A 18] A~ A
2y 7470, Wi R AT A 2 0 30°, W 2 A LY O
2.52 km AHELTERIRADE b AR SRR AR R,
R [ )2 B, R SR BRI A 4
THEI AR F2 20 TR MR A P 28GR 2
T HE AT WA SRR R A G i S R A ik



52 T ik AF. B BUR Z M U RE R T LI AR AL T LA 2% 538 B 2 E AR 327
60 km
(%O'
i
c
O Gd3
OGd2
OMbl
F2
Fl Gdl
O
W Ma8
S
&
N
S
Q;p OM 1
& n I
(€]
S 5 &
< &
0 1 2 km 5 SN
J
J
&
S

L awnn [——|wmnmon ;ﬁgﬁ

|| %

Sz

]

1 CURE RS 3 LA W 581 0 A R E B ) T2

Fig. 1

Locations and distribution of the Mazartag fault zone and other fault zones in the Bachu Uplift
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Fig.2 Seismic section MZ05-116 of the Mazhatage fault zone (see Fig. 1 for the section location)
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Fig.3 Seismic interpretation of section 0GSZ14-30 of the Mazhatage fault zone (see Fig. 1 for the section location)
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Fig.4 Seismic interpretation of section YL-NS13 of the Mazhatage fault zone (see Fig. 1 for the section location)
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Fig.5 Seismic interpretation of section 35ALL-ma of the Mazartag fault zone (see Fig. 1 for the section location)
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Fig.6 Seismic interpretation of section 0GS14-40 of the Mazartag fault zone (see Fig. 1 for the section location)
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Fig.7 Seismic interpretation of section MZ98-222 of the Mazartag fault zone (see Fig. 1 for the section location)
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Table 1 Statistics of quantitative geometric characteristics of faults in various sections of the Mazartag fault zone

( see Fig. 1 for the section locations)
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