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Abstract The fault-controlled fracture-cavity type oil and gas reservoir plays an important role in the exploration and develop-
ment of oil and gas in the carbonate rocks of the Tarim Basin. Research shows that there are significant differences in the oil and
gas development effects in different fractures or different segments of the same fracture in the Fuman Oilfield, leading to unclear
oil and gas accumulation characteristics and affecting the efficient development of ultra-deep layers. This paper takes the strata
from the Yijianfang Group to the Yingshan Group in the Fuman Oilfield of the Tarim Basin as an example, using drilling data,
high-quality 3D seismic data, and production dynamic data to study the control effect of ultra-deep strike-slip faults on the degree
of oil and gas accumulation. The results show that:(1)The oil and gas accumulation in the fault zone is mainly controlled by three
factors: the contact relationship between the fault and the source rock, the fault’s role as a migration pathway, and the size of the
reservoir.(2)By comparing and analyzing the drilling production results, the paper establishes a quantitative relationship between
the connectivity of the source, the fault’s guiding role, the scale of the reservoir, and oil and gas accumulation, improving
a set of evaluation and calculation methods for the differentiated accumulation degree of ultra-deep fault-controlled oil and
gas reservoirs.(3)The source connectivity of deep and large faults is an important factor affecting the accumulation degree of
fault-controlled oil and gas reservoirs. The higher the oil and gas accumulation, the better the contact between the fault and the
source rock, the better the vertical connectivity of the migration pathway, and the larger the effective reservoir scale.

This paper proposes a new understanding of the “source connectivity” analysis of fractures in fault-controlled fracture-cav-
ity reservoirs and develops an evaluation technique for ultra-deep carbonate “fault-controlled oil and gas reservoir formation”.
Using this method, the oil and gas accumulation degree of the FI 19 fault zone in the Fuman Oilfield was analyzed, with a match
rate of 92% to the well data. This method has good reference value for the further development practice of other oilfields in the
Tarim Basin.

Keywords strike-slip fault zone; structural style; vertical transport of oil and gas; fault-controlled fluid migration; source-con-

nectivity; oil and gas enrichment
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Fig. 1 Location map of the study area (a) and stratigraphic column (b)



902

AihBkEE 2024 4E 12 H 55 9 55 6 1

REBUTRE N

LK

AT

Hh7E % @ Al

BB LHFAE RN

KBEEBMROFBG, TERSNBIE. B

STFRZED YA — gk
FBECETEW | g v amse s s o RERATE,

EN

AL ANEOEAR, FRTHY. FEAR
RPHER, % BUTER. HRHT R S Rk
=T, WEREHTHE. BR. R, T8
. .| EeER SRR RS S R, T
Eﬁ%‘éﬁfﬁm AR AT RRG, FERAREESE, o
RO S R TIA TR,
BEAE, BIEROHEBUEEATHASR
1A, KBS BaM%E,

REEHE, FRHEEES ™ E WK E
, WRA RS B EEE L
GEE iy | B EEENSHNGRE R, FRE
%Eﬁ<g£..m Wal, FAERELSE, BASKENEEHESH

s, REWESE. WRWESRE SRS,

REEEBEAN R &, DARRRNEE,
s ey | ERTEIOBR A2 A UAD RN,
" et BEBMBAGEE, R EATERNT HEEE
RS SR T AT, B BEHE R
EHEIE, EYW T EEOERE AR,

B2 ERHRAERNIBEMEHE

Fig. 2 Internal structural characteristics of different segments of a strike-slip fault

TR W RN RIS LI 2 7 AN [R) A S5 A, i) o
—Z5M . TR AT | SRS A . MIRRAE &Y
1) 4 FEEE R (5] 2),

R UL B AR TR RS, TR
B WS, WT)E R B ST A AR
AR R AR R R BRI W ZY 1.0~2.5 m,
Wil b Remnr . DXL g, WA SR E A R
A BRI R S B, IR A A BRI TR ER
Wi = iR o S T R S A R R R 2R A %
FH LSS5 B OGBSl MR, TR 1 TR
LR R PR TR R B

“ e B A AT 4t K A XUk T A T T2 1 T B
SZET YN, BORPR VR, ARG, Bz
RRERE AT B i S R 3 TP . TR T R |
VR ULUE. W WAL RN LR B IR A A B
e R, BRI — KRB AR S, ARERA
MBS ] Wi R SE R R R T, RS BRAE
Jieks . NLA% i AR R B R — T SCEE A A IR ORI
ARG, A RIHE=SN . WZ R PIA T
R, MERGUIRTEE N T, RETTE K,
EEETERERLS

oA A A R R ALK B, W RIS
2 R — BT I, W)= A e AR A i T Al
W= b A A BT ) — W B, AR B R AL K AR

BEf —i %, F KRG, ARk,
2SN & B SRR, KREWIEE . W2k
W Of EA  WTRAT R B T SRR T2
10~12 m, BEHESREL, RHA KREWEMURE, 5
Wk I A K. WiRARRE BCE ML, Sl
2Rk AR EEEIE A K AR A R B B R
BERCE, WIMERIR2E . W Bh BT T4 30~45 cm,
R R A R R WAL . WRUETERR, i,
JUP B A, MRS iirmEl, Mag T
FONJTIRAT I, TEIE L) 50~90 em. G RLENF T
PRER A VERT, AR LR e BT,
g M R AR AR R e, W2 R E IR, fE
KBS T2 R0 E AR iRz
AV A EERSE RS AN Wi U s
RAF | BN RY RSN RN EN, TESTEAR
TV HH A R/ NG < T s i
“HRREEMI S5 "B, KBTI EIRN « B>
B, RUEW Wi, Wi 0 B — i
SO AR, I R ETE R, e E
BAMEIEIN TR R A A RG2S R, i T AL
i, 1 H R ik is B ilmil, T IE S
WP o &SRB LAY IR R4 2R 490 AU A
Fe T ARG YE — BT T b X — (8] s 21 )2 B B

s
HEo



TR DRI 2 R 3 OB 2 e o B R B A 7 1 S ]

903

3 RS R 22 Sl R

Wi A U TR 2 AR 2 A R A, il
AR BRI, B R G o Wl o S AR
HIZMRRIERE, SEMaER, EaafrE
AR U2 EAR I E W W 2O BT iR LR, 5E
ST B R AL TR E T AR TR, R G A
2, BAmEFER R RBUA R RE S 0 AR e
bR, HEBEEREEEER R, s, B =
APTT IR W T AT PR AN, ISR IUA XHESC R |
{17 B2 ST BN N i SIS/ 2 N S

SriREZMX R

EW W SRR EAOC R, T ERE W20
MW kel )=, RV R DR A . B ik
B R R ) 5 B OR IO T TR TR ki 4
KHB—R A e Bk s . R, BEEREE T
WrE A5 5 T R G BRI e i, 2
Mo DXIEAN A T W R IR E IR A 2 R R . 2B
R L 7 S SRR R R A T T I 285 D D S22 4

31

3200 3400 3600 3800

4000 CDP 3800 4000 4200 4400 4600
Ml L

LRE /Mmoo
-6000 ]

-6200 ]

_ea00 I [EVS4ATR

o600 *
—ss00 |HHIE &

-6000 |
-6200

6400 . .
6600

lemeg

6800 |

e
...........

------
'y

] ——
10000 4 —
-10200 ;

(a) “?ﬁg&%&ﬁ” (b) “?%E_qzifz"
SRR B

B4 BEREHRSEEAXZEXRE

SRZR OO LA AT LA A DB O A R i R 1 e
VERI AT B BESR A A, BIVAR TR 5iR B 45 T Ml 7 S I8
AR B R EBR LIS IZ I SEJE (14 3)

KB WA ] R SRR RUZ A4 ol O 28 E MR
426K 4): @ “Praksswr BRIAIE . HR T EARE
R FE IR FR T IR T 2R e D 2= ) 2 T 1) i A2

B3 wREHERETETEE

Fig. 3 Schematic diagram for calculating the intensity of

stratal deformation

CDP 3600 3800 4000 4200 4400 CDP 3800 4000 4200 4400 4600
=~ I ! I

R Im, B T R R SR /m T —
-s000 JESEEEl ~6000 |
s LA o AT
o400 S [8] B AT PO ————
6600 —fe -6600 ] MR
oo deimE .
-6000 ] 6000 7
6200 ] ~6200
6400 . 6400 e—— -
6600 7...- S [\ 6600 | ——————— [e—
~6800 ey e ——— 20 ]
-6000 ] SR e " -6000 7 ’
~6200 - v B - ~6200 7 ———— =
~6400 ] -6400 —
-6600 -
~6800 — e————
-6000 -} <
6200
-6400
6600
-6800
10000
10200
10400
10600
10800
10000
10200
10400
-10600

(d) “THBILHT”
EVbekt

(c) "FRHER"
ESpzapit)

Fig. 4 Diagram showing the relationship between the Tongyuan fault and the hydrocarbon source rocks



904

AihBkEE 2024 4E 12 H 55 9 55 6 1

23 o8 4 (P 4a), FEFEWMIECR, K% 1-2
AR L s P P b, A T m eI R
U AT RARRAE, X 2Rl H s S iU HAT 4
SRAE G R, AM TR Ligfg; @ “HE—F
Ko7 vRomIAE . MuRREITE EARHIE RS2 B HN ) RS
IRk 3T A AR U 2 ) 5 [ 1 i S A A T (1
4b), W TR BFIRIEH], W m 4938 &k R ok Wy
2%, FAAEASIEGIYELG, V- 2L P W
PRI O “SERGENT S5 . KPR
SR, FEIRAR R T KR R b 2 B4 M [ A Al L
BOEZE, AR R, (A RERHE, BA
CRWTEAWT R ERE, R IR TR
HHUE R A B2 R AR (K 4c); @ “JCHECIRT”
AT W BB W BRI e R (1] 4d), k&
PR MR IR 56 55 BT 8k, oK & A= I A e il 78
B, KRB RR S N IR ORI R

3.2 MEBIEBIEETN

DEFAaz R0 TE DA 2 X A 122 1 i 4 2 4
FEIE B AR IE B BCR AT R . TR WY
W ] B PR BN — R LT RE 2R e se s, 1REH
T Pl T A PEREA TR E— 0P . ZETEPANER Sk
BRIy W RARAE AR “ALIRARAEAIR” LR bR
SRR, A M R AR i TR A S B I
MBS Bk BF. R, s Bem 2
W&, AT, 158135 SR 1Y
TR BE BT R R A, S TR T W R A
HBREFRAL, BETNT TR AR T R BUR 5t
T 1 RO I 2 s 22 1) I Hds R e i R o3l
3 (K5, BIPBIERABERDN): O “EF—
= e Sy ST DR L (R R E 1L IR R EE St A
w e, SERAE R R T N, A R AR

e S+ $‘5'\

CDP 3700 3750 3800 3850 ||CDP 3050 3400 3150 3200 |[cDR, . 3150 3208\ 3250 3300
SR I, »kglm:.f.u‘... TR T b _é@‘é%/r:ﬂu...lo R
~6000 /3 76000 5 -6000 3

-6100 3 6100 3 6100 3 \
~6200 ~6200'5 6200 3

-6300 —‘ 6300 6300 3 \

6400 ~6400 6400 3

-6500 - ~6500 3 -6500 -

6600 = SOB00\= -6600 -

~6700 _; -6700 4 6700 —%

—6800 _z -6800 - 6800 —é

~6900 ~690013 6900 3

~7000 ~7000 = 7000 3

~7100 _ -7100 3 7100 3

7200 ~7200 7200 3 (,

~7300]3 ~7300 3 7300 4

=740013 77400 7400 3

S(E00E3 ~7500 3 7500 3

~7600 = ~7600 3 7600 3

=700} ~7700 3 7700 3

~7800}= ~7800°3 7800 3

~7900'3 ~7900 3 7900 3

-8000 _ -8000 8000 _;

-8100 _é -8100 - 8100 _;

—8200i ~8200 3 -8200 3

-8300 -8300 5 00

~840033 ~8400 3 8400 4 !

~8500} ~8500 3 -8500 é

-8600 8600 a0

~8700 3 8700 3 700

8800 8800 ag0n

(a) L F—&=
B 5 ARREHRIEHEEZEE

(b) BRI A7

(c) E FFm=t

Fig. 5 Diagram of different types of hydrocarbon migration pathways



T TR B 22 5 SRR B A T ik

905

AR SE P (P 5a), ks B8 i BT 2R AEFE 75 HL 5 98
AR BRI e M2 A BRI R AR o B
A A E RPN M A B T, SO R
Wihr, THFEIRE; @ “@imAy” sk
I8 - R L W R R N TR R 22 e L, 4
)22 2Bk H (B 5b), HZ Bl i )47 hr 2
M, WATEZ Bz i BA AN, HiiZzds
Mo il AT AE 22 Beiic A = sh s B2 B @ mi A" i
FrfiE; @ “ B RA” X =RisBiiE . Frikh7eE
T2 B AL Z)m A e i L, SERAEER R AA 2
Bk B IR (18] 5¢), B2 Bt St 2 8] JC M 2400 %
NBCERRZE, WATEZ BEZ BN REVIE s AR 3
A LRI B HZ AR IICECR , IR RS
LR P ATS DR SR L J2= T T B B P02 gl At
BRI ZI0a Ml B L H AN A RHIE

3.3  fASEMRHRITEM

MR R, MEFMAREN T, B,
B T 2 AR RIS M IE B U R, iR ER
2 EEOR O fLIR A A — LI B R AE
AU, R E LT A2 3SR R BROIR B S AN 2
FLR BRI . B IR L Wi i S TR i AR R R 8 —
TR, TEHLRR AT F AR B MIRAIUR | Rk
BB, B “EER” ARECGE, BhIFS bR E R Y
Tl 18 LA X b 72 SRR A i 2 A A 2 B R
AL R PR BRI S, R R DL
M7 F o MBRIRER W42 48 ) £ A AR UL /N
MR T EAEAE RN 2R SRR E, BT SRR
T A 2% W 2450 18 E A S o b R S S AR B i 2 A A
S DB BSOS, MR SR AR R I A 2 2
BITEAE DAL S R B TE T2 T 20s HIHER B
3T R R 3 B R S B R SRS AR R B
TR RLEE R T, TINBRIRER E A R 2 0 A Y
IS TR 22

R - 75 BT AFLBR RE 1 G R, R B e S i
PREEAL LI A, TR FLBG LA AR A 37 LB
BERY, FHARREAS WS P9 it 2 AR 5 AH LB e AR
T =223 (B SR AT B 2 1A RUEATR

AS W U

V=J”AV(x\y‘z)xA(D(x\y\z)dxdydz )

b, AV B IR BABUATR, A 27 MM A
BRI A FLBRURE , P B 2 (AR AL 1

4 IR BRI T T

el i I — B 2 A [ B R O
BT B IR R A A L R B
BPRIBBE, £ E LA R BRIEINIR, SRIT BT A U
FAHERR”, RBSRAME PN, SRR
AN AR VP T R AR 2, R R
I M L1 2L A SRR O B, Hfeik =l

BB =Mi F; Z
%
m V (2)
BP:E}LJ}J
i 4

AP, BP O RESRIB B A U SRR . BPORER i B
AR R, B 0~15 MRS i BESIRIRZE M)
Ml OC R, HHUE R AR S5 T B
BRUVEIERISEE s FONER i B B ilia 2 F, HAE N
“ER—B AUEDY 3; AT XEE 25 ¢k
A" BUER 15 VR ER i BOM R SR AR %
7, FEBUE N . SEPrss i Beas BUATHR A Rt i v
Oh B AR W ST A AR PR LS m Dy W 2RATT B 3 ]
OrI B, AU R (E BP (BB, U W BT Ak 1 T
S BRGBA F) Tl ORI, I URR AU )
B Z WAH T 10, AT R ARG ER AU o

5 MHSERL

TR R HH 1 s G IR AR = i SR AR B PPN 7%
it & i F19 Wigdis s 7 FFIX 17 ANl oe, ot
A1 MR P 1A T W S 8 A 27200 1), R e 2%
ASIE R R, I UEAT B SR IR A A R
AT, BT 24 A R 2 B PO 6), “ii iz Rgam
IR BIRT AY i S (B 7). SRR LA R/
(£ 1) HIHEEMESE =2 REEE0T, JRKX 3 Th
AR I N FOR AUE S MRS A8 5k, 18
AR P I A s R A AR R P I AR S
RERY], RS R ERRWE A, FrasIE.
PR AR ERE T2, I T A SR T

FHEZERE L IAEX, BEN 1, BREEW
R IR AR, WY 2; SHEEE LT
AL ORE R 3.

%I AR AR A, T A
T E SRR (E 8). IR E AR EAE 10~60 22



906 VaRliiF S =S TR

2024412 H 9B 6

TN TN T N T N N N S N O A I

0 1000 2000 3000

20 0 -20 -40

B RE/m LR EE /M

(a) TO3tS @ (b) TO3tF i (c) TO3tFAE
F 198 75 7 & RIS B BRI

6 ERRMEMETHEERE
Fig. 6 Map of stratal deformation intensity at the top of the Cambrian system

W/ ) T

-0.02

0

TRREIT RN

(d)

=

0.02

BIRE

0
T s = S =
3§ & & ©
. W <6 & &
LLine 1462 W1448 1436 1425 | a6 WWiass 1436 1425 | |uine 2459 2427 2400 2450 2020 2400

&' Line

—6400 [*~ .

-6800 |

7000 |
-7200 |
7400 |

7600 -~

-7800 |
EL —
-5200 |
-8400 |

¥ 8600 | ——

8800 | i,

4 ¥
B R
 EEY
B2y

(a) TO3tHT (b) £t F—m&=t (c) B R#H=
F1oM A B

7R 3R 4 F X BT RE R TR ST E

Fig. 7 Evaluation map of conducivity of oil reservoir units in the MS3-MS4 well area fault zone

983

a721

B

& an

S e Q 0 COP
R » OP R /mE232 5263 5343 5393 | 5232 5263 533 5393 | COP sy, 5378 ws‘ 5489 5378 mgc 5480 SREE/m .
- |

4% 4846
1 |
-

(d) £ FRE=




TR DRI 2 R 3 OB 2 e o B R B A 7 1 S ] 907

x1 F19 AEHBETHEEITERER

Table 1 Reserves calculation data for different reservoir units of F19

iR e i EIA A1 L /km? fitiim / Jit
TR 705 W 705 9.56 869
IR 705-H2 ManS705-H2,ManS705-H6, ManS705-H8,ManS705-H10 13.24 1646
TR 711 W 711 2.38 201
W 72 T 707, ManS72-H7,ManS72-H1,ManS72-H4, % 72 16.46 1561
T 705 7Y 2.92 189
R 709 W 709 2.31 192
IR 701 R 701, ManS7-H9 12.91 956
TR 703 TR 703 3.17 186
IR 7 ManS7-H3,ManS7-H4, i % 7 12.21 877
W 7-He- 14 2.71 120
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Fig. 8 Evaluation map of hydrocarbon enrichment degree for different reservoir units of F19
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