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Abstract: The formation of hydrocarbon reservoirs in the Tarim Basin is significantly influenced by strike-slip fault
zones, whose connectivity with source rocks is vital for hydrocarbon migration and accumulation. The 3D seismic data
helps us to assess the connectivity of source rocks with the F 17 strike-slip fault zone in block Il of the Fuman oilfield
using both a discrete element model (DEM) for Riedel shear structures and a perfectly plastic medium- stress ascending
function model. The findings reveal that the drag-point depth (h) of the en echelon faults of F,17 during the Late
Hercynian obtained by theoretical calculation is far less than that measured by the Riedel shear DEM. This discrepancy
suggests that the strike-slip faults of F ;17 originated from T-tensional rupturing rather than R-shear rupturing. The
average depths of source rocks connected to the F;17 reach up to 9-18 km, suggesting that this fault zone acts as an
immediate channel for the migration of hydrocarbons generated by the underlying source rocks of the Yurtus Formation at
a burial depth of over 10 km to the overlying fault-karst (or fractured karst) traps of the Ordovician to form reservoirs.
The depth (H) of source rocks connected to the F,17 zone increase from north to south. Parameters of the fault-controlled
hydrocarbon reservoirs of F;17 zone, such as crude oil density, natural gas dryness coefficient, and hydrocarbon

charging stages and their respective contributive degrees, are closely associated with the connectivity of F,17 zone with

5 H #5:2024-02-23; 1& 8] H #1:2024-05-16.

F—EBEB N RHA(1979—) , Lo, WG TR, 85 R B A LB 25375 . E-mail: zhangyang—tlm@petrochina. com. cn.

BEEEEN P (1962—) 1 i+ 207 M50 A T, ISR sh 122 R R 2R R 454347 E-mail : hhchen@cug. edu. en,

E&WA: lﬂ%ﬂﬁik?@i(2ooszxosoos—003—o34> s [ 5 T S AL AIF T 2 R (973 31810 15 H (2012CB214804 ) 5 35 HLA 3 [ A} 151 A
(T202112).



788 £S5 KRR R

45 5

source rocks. Thereby, such connectivity plays a role in controlling hydrocarbon accumulation, with the controlling

effects varying with the order, along-sirike segmentation, activity intensity, and strike-slip fault-cut strata. The

connectivity of the F;17 with source rocks changes significantly along the fault strikes, which affects the efficiency of

vertical hydrocarbon transport.

Key words: connectivity with source rocks, ancient source rock, ultra-deep sequence, strike-slip fault, Fuman oilfield,

Tarim Basin
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Table 2 Depths of the en echelon faults in the F 17 strike-slip fault zone calculated using the DEM for Riedel shear structures

BT B E (h)/m
IrBe HESVBT R E (L) /m HESUAA (@0)/(7) JHESIT2RLTA] B (S)/m
HHRAE TR S {E
4 367.33 32.91 1417.89 525.74
3712.23 37.90 813. 64 279.57
N 3852.83 35.03 1352.08 482.31 148,07 55554
4780. 14 37.17 1.390. 97 481.91
4424.17 37.72 1358. 06 467. 56
2578.52 35.50 1274.30 451.34
2 405. 03 54.28 320. 07 100. 64
3227.64 55.21 281. 18 88.20
BE 2485.79 55.47 251.27 78.717 88.45 2102.0
1893.51 53.62 251.27 79. 15
2 366. 14 49.42 299. 13 95.50
3197.73 47.73 355.97 114. 41
3724.20 47.32 499.55 160. 84
CEt 4 005. 38 48.43 361.95 116. 00 142. 34 2074.0
4 056. 24 46. 87 559.38 180. 46
3987.44 45.34 430.75 139.99
2734.07 55.43 1423.87 446. 39
DB 3323.36 49.90 1758.90 560. 58 513.85 3932.6
4 816. 03 44.04 1633.26 534.57

x3 ZTEBEUNFR-EAEFARHEERITESH

Table 3 Parameters used in the calculation of perfectly plastic medium-stress ascending function model

2 155 K g HfH
DT84 DIl PN A I p. kg/m® 2 400. 00
TN g,m/s’ 9. 80
T4 DXl P P AR Wy Tt 1.19
WSR2 T P R 42 R A e JE YA 0.32
i 2 DX P 2R C,.KPa 16 507. 00
Coik 0,75, kPa 9478.58
o Crix 0 55 kPa 6 081. 40
W4T P 3R g (95 A 20 (3) 3] :
Coix -0 35)-kPa 3901.79
Ciik 0. 15)-kPa 2503. 36
JHE B W R AR h,km 2.50
JHE 3 W 222 ] B S,km 0.75
N EEHE A =2 (45"-w), (") o T
AR K,, T4 FA 1 Ul

FBCA A AR A R e, X AT RE AT P B R
R B B T 5%, A 01 2 e v e DR BN K , = 0 4
BT o AR AR R M R B R
MR 5 7 i 1 U-Pb B 2 4F P25 5
A SR A R AT L R i b 3K A 2 S A
BLAE 17 5 1 W 2 Tl SO0 Jy 1 B 3k CBR R

oA

IR TR S 2R SR 301 SR A5 T R 45
S5 3BT B 10) - D3 — BB, Bl 58 50 5 R 2
AR, b2 T PR AN T T e, T K B 2R i A
PR G S IR B A R ] R (A58 B I A S 5 38 R =0. 6 Yo~
0. 8 %) It Rdt Az e, Az LAY U S FE i R
JZ N SR UG, A0 A S A R ) s R )R
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Table 4 Parameters used to calculate the depths of source rocks in connection with various segments of the F , 17 strike-slip fault

zone based on the perfectly plastic medium-stress ascending function model

2 JEB W44 3 (L) /kem JEZN BT 2B () /km HES 1 (@) /rad JEFIRE S (S ) /km  JESI T Z4F- 35 8] B (S) /km
>4
S YA S 1A U A S SFE{E S=S" sinw
4.3673 2.176 3 0.574 1 1.4179
3.7122 2.6760 0.661 1 0.8136
3.8528 2.7458 0.6111 1.3521
A Bt 3.9525 2.5373 0.628 7 1.2678 0.7456
4.780 1 2.6097 0.648 4 0.3910
4.4242 2.5355 0.6580 1.358 1
2.5785 2.5888 0.619 3 1.2743
2.4050 2.0029 0.946 9 0.320 1
3.2276 2.1542 0.963 1 0.2812
2.1020
B 2.4857  2.4756 2.2375 0.9676 0.9350 0.2513  0.2806 0.2258
1.8935 2.0133 0.9354 0.2513
2.366 1 — — 0.862 1 0.299 1
3.1977 2.0181 0.8326 0.356 0
3.7242 2.1662 0.8255 0.499 6
2.0740
CB 4.0054  3.7942 2.2032 0.844 8 0.8223 0.3620  0.4416 0.3235
4.0562 1.908 5 0.8176 0.5594
3.9842 — — 0.7909 0.430 8
3.901 1 3.5819 0.966 9 1.4239
DBt 3.8278  4.1816 3.7613 3.9326 0.870 5 0.868 6 1.7589  1.6054 1.2255
4.8160 4.4545 0.768 3 1.6333

W —"FRARBUE . 1 (rad)=57. 295 7°,

x5 ZTEEBEENR-KEHEAREEETEF 17 EBHR
ERBIRRE
Table 5 Depths of source rocks in connection with various
segments of the F ;17 strike-slip fault zone calculated using the

perfectly plastic medium-stress ascending function model

) TR (H)/km
Wi 5453 Bt HZ 58 R AUK)
L A
1.00 8. 60
0.95 9.01
AR 9.18
0. 90 9.38
0. 85 9.72
1.00 16. 56
0.95 17.71
BBt 18.17
0.90 18.74
0. 85 19. 66
1.00 14.91
0.95 15.72
CEt 16. 04
0.90 16. 43
0. 85 17.08
1.00 14.55
0.95 14. 94
DEt 15.10
0.90 15.29
0. 85 15.61

B 2 fit)2 . (58 B B, FE RS, 12 B
JE IR ST i, FE R ZR AR VG v B 1k 1) D A i
FE (150 ~ 160 °C) , i BL 2R i B9 A= i A Dot T e 8 84 i A=
Y - R W B A ey R 1 B W o i Sy
QO =B B, = SRR, - 1 IE s g R A B
K, M Ml 2 R BE SR B 170 ~ 200 °C, B0 A B Ay
FEUR AR A, IR AR R B I W 24 1) Lig
2 B R 62 5 R R A SR B R i TR
T Ao A SR

1) iz JH Riedel 87 Y)Y 2§ HOTHL AL (DEM) 353 1
TR L DX B 17 3 T T 5 16 VG B U A TR A 1
i B AR BE ()3 /N TS IE, 2B T % 051 7 24 5
AER B, s Tk R A

2) 32 W RG] G 1] Bt L Bl R R
JZAZ R, BRI R — 5k T W el , Hom Pk
QURAIEE S a2 R X (AN 114 U ESIBERTEE
i T RICRE A T T D4 R Il A A A A A A
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Fig. 9 Diagrams showing the variation trends of hydrocarbon physical properties, along with charging stages and their respective

contributive degrees, of the F|17 strike-slip fault zone in block Il , Fuman oilfield
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Fig. 10 Hydrocarbon accumulation pattern of the F | 17 strike-slip fault zone in block II , Fuman oilfield
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