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Abstract The Paleozoic ultra-deep strike-slip fault-controlled fracture-vuggy reservoirs within the Fuman Oilfield

represent a focal point for hydrocarbon exploration and development in the Tarim Basin. However, current research



on the regional development characteristics, evolutionary phases, and the governing principles of these strike-slip
faults remains scarce. In this study, based on newly acquired 3-D seismic data from the Fuman Oilfield, and seismic
planar attributes such as coherence and likelihood, we have conducted a refined interpretation of the spatial
distribution patterns of the strike-slip faults. By integrating structural features of unconformities, the intersectional
relationships of faults, and sedimentological characteristics of the strata, the active periods of the strike-slip faults
are clarified. Concurrently, the classification and summary of trap types and their characteristics have been based on
the correlation between reservoir attributes and the spatial arrangement of faults. The research reveals that the planar
distribution of strike-slip faults across the 3D surveys of the Fuman Oilfield exhibits distinct zonal characteristics,
categorizable into four deformation zones: the oblique zone of faults, the boundary-restricted zone, the main fault
development zone, and the weak fault development zone. The Paleozoic strike-slip faults within the Fuman Oilfield
can be stratified into three structural deformation layers from the deep to shallow: the deep structural deformation
layer (below T€3), the middle structural deformation layer (T€3-TOst), and the shallow structural deformation layer
(TOst -TP). In the deep structural deformation layer, the basement generally exhibits rift structures with weak strike-
slip fault activity; in the middle structural deformation layer, strike-slip faulting is intense, with most developing
positive flower-like structures near the top surface of the Ordovician carbonate rocks; in the shallow structural
deformation layer, en echelon normal faults associated with the reactivation of strike-slip faults are widely developed,
and they exhibit a vertically layered distribution characteristic. The evolution of the strike-slip faults can be
delineated into three principal phases of activity: the Middle to Late Cambrian, the Middle to Late Ordovician, and
the Silurian-Carboniferous. The majority of these faults ceased activity by the Middle to Late Ordovician, with only
a few large, later reactivated strike-slip faults remaining active into the Silurian-Carboniferous. The scale and
positioning of reservoir development are significantly influenced by the spatial distribution of the faults. Under the
sealing of lateral dense bedrock and the Upper Ordovician caprock, fault-controlled fracture-cave traps are formed.
Based on the geometric characteristics observed on the fault plane, the traps can be further classified into six distinct
types: pinnate, braided, linear, horsetail, diamond superimposed, and soft connection types.

Key words Tarim Basin; Fuman Oilfield; strike-slip fault; zone development; layered deformation; multi-stage
evolution; fault-controlled fracture-vuggy type trap

doi: 10.3969/].issn.2096-1693.2025.01.001

0 518

LR, B MU BRI EE AR (RS Sl 5 BT, 7R3 BURRIH & A4 FHR 2 HBIR 2 IR 5
HT —REGEEBHS, M TRIGLZ 0 KAER R, BERZMNERTRERE
FETCROEN S, THEREMEEE (SN 50km), BB CNF 2km), JBTHRAD
T Bl 4146,

W N FE T I 2, 7R b 35 b R R K BT sl A S S5 AR T — R A E K A R R B,
ALFEEET I SR E T . e TS5 b, PRI R iR R A B R R B
——E W . & H AR L L I, R R G E T, XN R A 2 K
EHBIR, WF 17, Fi19. Fi20 201, SRS T &R 1 FRHRm, #&ese 7w
SRR G G R AR G A R . IR, RZEE N G X B BRR ) L%, 25
5B S EERAE TR T VR I, Y A E R B U 4 P THAN IX L TR R4 2
FE B AL B AETS20), ] i B A 4 Bl s e s R 4 I 2124 (B R Bl A E 5 X 0
FEE T AR UL E X, 7 T R TR R OGS ETIX, AR = 4
R ERLRE S IR G, H AT TR, BT R A R B SRR 1 R A
L S P A T g PR e AR 5 VR A, PR IR XV K B ARiE, AN



AT SR T AR -

AT S WM H =R RS R E TR, S5 a T, . BORURAEEYE, 7e iR
FFAR e = E DX N B BT T, WA T 2R 2 ) JRR AT AL, B E I AL s S S R IR AR AL
FREG IR J 1 DA S T W SRRty R BRI, el T B P R B R, SRR A E T TR
PR, X 5 T R S A o LSO T A R — g M 5 8 e SO R A AE T
REBRA, BRI TR WRE R, TR R —E S %

1 XA

B RGO, 0 8B 4R H R B DX AR, AL 4 X 10°km?, il AR IR, =&
[l f5 A PRI Bil A £ il R B 1 S 2L, G A B DAE IR , AT = B DY) IR A )
T T FH AR T A e G F A5 e B IR, R AR B P R S B R A, 2R
VG 53 30 5 3 0 2R T B 5 ] B [MTRE 48, BT 25 S SR e A (8T 1)

BT Ao 9 e A T L P Ji T T I A AR R A, ARG TR S R I G AR E
IIE R IS S S R A R bR AT 7 T b el 1 K M < S NI R T AT ATTE AN -
Hag i &4 7 2 W20 s, B e e 17 2 MG i B, | i oS AR
Rodinia KRR RIS, G & PERAL TRAEEYSOIRTS, b A A4 AL T S5 1 R 11
WIS, BT R E — RV (15 2), i i e b BB ARG fe e
R AR SE DR o N B AR e G 400, R B SR 2R <A T AR I AR o A £ 1819,
T A E AR N A N, B SR AC R A R AR T, BT i A T s B I P O
KA. WP — S, A G mE R i P 5 B34, g SRR SR P OC AT
BR i oV e A T RO B A o L Y- B LY, R A A A A TR A SR R AR
SEVCRE, 5T 5 L 58 i i e 200,

By I T AR R R B A, AR R MRS AKE (B3). RUTRIAEARL
SN, B N 2R SRR S T B B TR ZE AR . SRR — P B G A ek
mRh (B TR R /R A M G B a4, LRS- R AZANHB A,
TERRTEKEKEE . BHMHNEERTERN LA EMEA S, 5 TRERG R
HIRIAEHETERAEE SRR BT EAEMUERNP T RESE LA (01) M
b RERg R4 (Oy), T Ly b REEGE X EZ Ve A B 5 5048 | RS IRIRIEES
MZERFH, FRERRGHRAH A (€x) FMERE/RA (€w) BABEIMEHE T,
e fa) S ERGE A R R A, SR HUR Z R U R B U



1 i i FH DX Sslopy 3 v B R RIS DX ol A 5 B 2 A
Fig.1 Regional structural location of Fuman Oilfield and Distribution of main faults of Lower Paleozoic in

adjacent area
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Fig.2 Regional geological section across the Manxi Low Uplift (the location is shown in Fig. 1)
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Fig.3 Stratigraphic framework of Fuman oil field and its adjacent area
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Fig.4 Plane characteristic map of strike-slip faults in Fuman Oilfield, Tarim Basin
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Fig.5 Layered deformation structure of strike-slip faults in Fuman Oilfield, Tarim Basin
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Fig.6 Typical seismic sections of sttrike-slip faults in Fuman Oilfield, Tarim Basin (the location is shown in Fig. 4)
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Fig.7 Multi-stages evolution model of sttrike-slip faults in Fuman Oilfield, Tarim Basin
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Fig.9 Reservoir characteristics of Yijianfang Formation in Fuman Oilfield, Tarim Basin (the location is shown in

Fig. 1)
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Fig.10 Genetic types of fault-controlled fracture-vaggy traps in Fuman Oilfield, Tarim Basin
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