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Abstract: A Y-shaped thrust-detachment fault striking NNE-near NS directions is developed in the middle of the Tarim
Basin, composed of strike-slip for a half and thrust for another half. The fault exhibits significantly different structural
style from those in adjacent areas and involve varying fault systems on both sides. However, its formation mechanisms
and structural evolution remain unclear. In this study, we investigate the formation mechanisms and evolutionary
characteristics with the structural analysis of the Hotan River and Lan’ ga fault zones. Comparing the two fault zones in

terms of the hydrocarbon accumulation characteristics in the Tahe oilfield, we delve into the characteristics of
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hydrocarbon migration and accumulation along the Hotan River fault zone. The results indicate that the Lan’ ga and
Hotan River fault zones are formed during the Late Caledonian, featuring a semi-strike-slip, semi-reverse-thrust Y-
shaped thrust-detachment structure. These fault zones converge downwards into strike-slip faults and thrust upwards into
the Silurian strata, forming faulted anticlines. Regional in-situ stress is identified as the main cause of the formation of
both fault zones. At the end of the Early Ordovician, large-scale NNE- and NNW-trending strike-slip faults were formed
in the Tabei Uplift and NNE-trending strike-slip faults were formed in the Bachu Uplift due to stresses from the
southwest, southeast, and north. During the Late Caledonian, thrust-detachment faults that converged downward into
strike-slip faults and thrust upward to the Silurian strata were formed due to the compression from Eastern Kunlun
Orogen and the South Tianshan Ocean, cutting through the strike-slip faults. Thus, those strike-slip faults in their
hanging walls got reactivated. Consequently, their hanging walls exhibit more developed fracture networks and a higher
degree of fracturing compared to their foot walls and other areas. As a result of late-stage tectonic movements, these
strike-slip faults continue to develop in the thrust fault zones, which further dislocate the thrust faults. The Lan’ ga fault
zone presents two favorable hydrocarbon accumulation models: (1) of the main NNE-trending strike-slip faults
transecting the fault-karst reservoir dipping upward, and (2) of the fault-karst reservoirs characterized by segmented
hydrocarbon enrichment along the secondary NNE-trending strike-slip faults. Specifically, the hydrocarbon charging
along main faults in the Hotan River structural zone underwent lateral adjustment into the secondary NNE-trending strike-
slip-controlled reservoirs of fractured-vuggy type during the Late Hercynian, leading to the formation of fault-karst
reservoirs, which exhibit segmented hydrocarbon accumulation along the fault zones. The NNE-directed fault-karst
reservoirs in the southern anticline zone represent the favorable exploration target.

Key words: fault-karst reservoir, structural evolution, hydrocarbon accumulation model, Hotan River structural zone,

Lan’ ga structural zone, Bachu Uplift, Tarim Basin
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Fig. 1 Structural location map of the research areas in the Tarim Basin
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Fig. 2 Schematic diagram showing the varying structural layer section and formations of Lan’ga fault zone in Tahe oilfield
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Fig. 4 Typical seismic profiles crossing the Hotan River and Lan’ ga fault zones in the Tarim Basin

(see Fig. 1d and f for the section locations )



1266 i s KR A

Mo 5 45 %

_ S\

12345678910111213141516171819202122232425262728293031323334353637383940414243444546474849505152535455565758596061626306:

W2
~—— . I —_—
puitiTE WrZ4E 1) %ﬁﬁﬁiﬁﬂi B WiEPNE' dedb A [EAEIPNE' dedb 4 JAthiE
A4k R EUNTEDAE i) KB Tl /NBE HRNZ
[E15  SETIH 2 20 wpRr Rdafy VR J2 T R A

Fig. 5 Distributions of the fault throw of the Lan’ ga fault zone in deep and shallow formations in Tahe oilfield
a. WP R — MR TUR (TS), 0 ~ 20 ms;b. FERAR A (TY), 0 ~ 20 ms;e. T5F1 T A HINTESE T

BEAh, W2 1], AL 2R (18] 4a—c) , A5 B &R
S IR A A SR s s L 3R R TG R K
W (P 1b) , - S P 00 B 2l i p A P T ) i
R ZUIE Bl TR AR AL ERFLIE M W A, 7 B R A
Y T T L 2 G SO A0 T T R s i Pl e AR AR, e AR T
i, M TG SR . A JZ IR O Y AL
YR B R, B Sy A R (B de)

HY AT S A T =2 0 Y R e
T W I 2O T AR 3 WTA#H&ﬂ?iEY’%ﬁ
24, Horp, 22 20 RSO T I g L 1) E W R, A

T SCT LA AR TR T T 2R, — 3 1) 3 o 225
BRI BT T AR i U 3k 145 2l ol 300 Bl 4
R T AR ALY i PN A T T SRR R

3 W A AR IE S AT AL

3.1 MERERUEHE

1) B 208 AR 1] e A0 7 2 T 234
R ZR LA R B BUR AR R R 2R Ak T ik



F5H

ThitgBe , 45 . B LR F 3 2 2% 5 R AT DB 28l A8 JE AR e i A A X 1267

WG A2 A AR TR e, O 0 ) S A 22 R
H DX B T — ZR A0 A PE VG 1] 22305 2R G ) E T 24, 1) |
%ﬁiT‘ﬁﬁ ] T Wi 22 LG, T /N e il e T b A
FEFRER S IE W A7 5 BB BT e VR R R B iR
k@izﬂi PR AR 2 19 1E B 3 30 w7 24 (18] 6a) , PRI,
P A X BT N 18855 , FENR AR i IE B 33
%ﬁﬂ AL AR I 1% AT B AL P VG [ 2 Vi T 28 . A E YT
122 0 A e AR R R A f . e i —R
Mﬁiﬁﬁe%ﬂﬁﬂ%ﬂ%@%@Eﬁ?&/ﬁf%ﬂﬁiﬁ
B I 0 0F AR SR SR B, LV 1) e B TV O, A
Y L 5K IR 1) 55 e R B e AR i 0 A R
Jb i X 57 74 B VG R b SR B AR i 3Rk ke 4
[i] A4) 3 9 55 7 O A — R F1 b A6 7R 1) ) 06 w2 A
(El6b) , 14 i i B 2 8 , 48 KRR e TR
LRI B ) 5 1 A I B A J2 117, 2 3% R T I
SUHF AT o B T R I — s SR g e, 5 B R B
VU2l B TEIT A A B AL AR 55 R 0 77, 7R
T F BT 7R 2V 2 T A6 PR, B )AL 76 1] 55 R g ) [
A A B A 3 A7 R K L ) S A R RS A
77, ¥t DX B AU ) KP5F H 1 354 T I e
FrACAL AR 1) KA A 7L A o g X F e v
T 55 74 g b X AR R B R 0 B — R 3L
[ OB e - R TR AR (B2 ¥ i N W N N
K 15 Widaty, RS, b AR E I i a4 s &
B IEUIFEIICVG PG ) IR eSS AR B AV [ B R
ERTF, i Eﬂ;ﬁi@hfﬁaﬂiﬁ IR AR R K,
ARG 15 55 15 v T 24T 055 3, [RIRE b I e A
ARBUFHL XY AL AR AR B T W2 . BeAh , 3B AR M
SRSV IR ARV 1) 4y IR RR 85 R A P L
JEAR A A SR AR R A . nTRE kT e AERE
w5 RS R AT IEE AR R LA AR AR
T TR [ 5 R 1 v 1T R 2 e A T 2 o+ B
&A z}itl;lj;]jilg
2) M
TNELZR A e 3 R b R B2 FOR H AR %
R R VR R R ZUET R s B TR A
FESRZL BT AR T, b i — R A 1T T4
P 3 e R R B, A0 7R 3 e T A
JEEREE 5 R0V R S5 A TR 35 b T S b AR R 1l A 3
SR L E o TR, e K LA BR 2 b b 2% K
B 20— A 0 Bl X AR A A TN K LA A AN
AT R R LA Bty A Ay g O o R LR 2 b b 2% 0%
BN PUA BEEERT L R R R LR o R AR B G ilf

P A — o 35 B B 0t o

FEILEVE T, U 2 b A ™ i Jmy 350 b DX T B 24
Hefith BAE T PR Y SERG RS B
A [ Ak R T (&) 6c) RIS JLRE RS 2 2 e 45 o 33
W SR AR 0 5 A\ ST A Vi D Y ) It o T S T ST
R 4T Hﬂ?&?ﬁ‘@é#ﬁﬂf“ i EAEREN
mﬁ\ BT AR T AR A, 1 D Ak B A R R
%HEE%MJE% F i B AR W 0 1 ) A
ﬁﬁ/ﬁﬁ%ﬁ%ﬁiﬁ?ﬁ B RBKETATTRER,
3) WP BRI B 1 R
HENE SR PR AR R L e iR e e Bl & AR T
AT 22 S5 A A 2 A e, B0 R 1L b X —
BRI G e 0 — A R IE R T — R IVINEH
BRYEZS . Wil Rr R e P ok, B R AR HeAE A
RZEA T 55 R IR B O R A AR TR, S EOE AL
Hiy E 4B —22 26 BB X (522 1 X)) P38 ph b 2R 4R A Ak
o XS R B At 7 GE T T LA M R kR A
BiREaZI o BURLA TN ktﬁﬂﬁﬁtﬁﬁ AN AP < as 55
WIE . 2R R AR S P AT DL S I AR T Y
FRAE , 1) 1 W7 & T B i ol AR AT, R A AT AE B HE
BRI 5L W W2 (P 6, &) 3e) o R 1 AT FE YT £
1t XE UL SR FH AL R ARAE , A A ot i B R AR Bk
55 BRI A e i B il 43 7 A 5 B (A B R AR TR sk L
B30 5 A i R FH A R R A 8 i TE AR R
A T 22 1 DX T FH TG 3 e, B b B X 2% 20 i 4 iR
B O, PR R T R IE AR TS SR
4) WA SR IR 1 T Y
Hi?éaﬁﬂ;ﬁ Bt IJJHU&EELLIL?%?MEE%WL%
VIR AL T T RRAELL B L 20K, b IX
f Lﬁk?%&i%ﬂﬂ?ﬁﬁk?%émﬂﬁﬁﬂ E MR
W, A B Al e 5 RO A 5 IR B R AE T, A
FE TR 4 3 B I 0 ) R R VAR R F LI A DR R4 )
FUNE Bl I A R TR 3 A TR R I
AL PR, 5437 T I R P B, BR AL AEEB A2 R Rk
Wr 2452 Wi T2 B R 4% — R AR TR A1, 38 & F BT EHLIE
AR TR BT o 1717 22 27 3 ol b T P i ol 2 b i 2
R R ¥ 7, Bl A I 2% AR 51 5K AR R 51 R A A B
1@"* 25 TR 3 T SR A TR KA i TR R kR T
TR — 25047 B IS ok T 4

3.2 B EVEERGT

WFFE A B2 AR B R AR A T AR VY 1] IE L 972
fl S A N NP T AU AR ) AR R S F B 22 =5
SRR A T AL AL ZR 1] XE | SR S A N TR
DXAFAEALAE PG ] A AL ZR 6] 1 SRl il o X S



1268 £S5 KRR R

45 5

C. IR T RHAR AL I W 2 B)

| =] [=] [ee] |=]
Hiphi R 1EMTR FATER O AATER BIT AA7ER CPm) 2478 GhlT)

At
00| [=] |V

T 5 i 25 LEai)

AR

JNE A7 T B RS

Pl 6 5 LA a7 i A0 Py DR S 3 i T /s T

Fig. 6 Schematic diagrams showing the structural evolution of the Hotan River fault zone in the Tarim Basin
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Fig. 8 Schematic map (a) and profile (b) showing the zonation and segmentation of oil reservoirs in the Lan’ga fault zone, Tahe oilfield
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