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Table 1 Composition and carbon isotopes of natural gas in the Penyijingxi Sag, Junggar Basin

Kl e [ Hf=Sa | Al WHE | C &8 |G, Ok ﬂﬁ'& RIRZIRFNLZE (%o, Vipy)
(x10*m*) | (m*/m®) | (m) (%) (%) EX i 2.0 P

AV 16 C 8.63 1184 4812 83.74 10. 85 0.88 -36. 1 -28.7 -27.5

74 161 C 21.72 744 5028 83.39 10. 86 0.88 -36.4 -28.9 -28.0

p— £ 18 P.f 6.06 1491 5003 85.15 \ 0.89 -36.1 -28.9 -27.9
Pﬁlmﬁ S| P,x 0.75 370 6744 88.93 8.95 0.91 -41.4 29.9 29.3
P A P.f 2.62 1345 7434 90.53 7.44 0.92 -37.6 -24.9 -24.1
eS| P.f 13.78 4168 7512 94.09 3.15 0.97 -35.6 -25.1 -25.1

TR 1 C / / 7134 96.55 0.49 1.00 -32.4 -24.2 \

1 C 52.13 15512 6127 97.08 1.83 0.98 -30. 4 -23.4 -21.1

K 1 P.f 3.32 249 4194 88.22 8.85 0.90 -50.2 -32.8 -31.9

B 052 | Py 0.13 23 2205 74.11 10.75 0.85 -46.3 -34.5 -31.2

F 15,002 T,k 0.20 347 795 90. 80 4.59 0.95 -45.4 -31.7 -30.0
P /K g 27 P,x 0.11 47 2311 89. 81 5.24 0.94 -48.9 -35.4 -32.9
5,35 P,x 0.15 54 2778 73.40 18.51 0.79 -48.4 -32.3 -29.2

B2 P.f 0.32 63 4808 85.00 8.94 0.90 -46. 4 -32.9 -31.8

Fi 1 T,b 0.25 54 3284 79. 52 13.89 0.85 -45.9 -30.8 -29.7

v 21 C 0.50 33547 2865 83.58 5.52 0.92 -28.9 -27.1 -24.2

WvE 18 C 25.01 7058 3510 83.95 10.37 0.89 -30.0 -27.1 -24.7

| THPE 172 C / / 3552 88. 14 7.10 0.92 -29.4 -25.9 -23.6
ﬁé‘é‘fgﬂ v 14 C 9.14 10994 3652 86.93 8.97 0.90 -30.5 -27.8 -25.0
e VE 10 C 12.08 22975 3070 91. 67 3.74 0.96 -30. 1 -27.7 -24.5
it 403 C 5.00 158400 3910 88.58 7.48 0.92 -29.8 -27.5 -24.9

1% 402 C 3.59 2074 3829 90.95 5.93 0.94 -30.8 -27.6 -24.9

i 401 C 3.49 / 3859 86. 42 7.98 0.91 -28.8 -26.4 -24.1
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DIEREE T Pf AN B S nC, &8
L TE 21% ~ 51% , F- 394 39% , MCH 7 & A1 X 45
1%, 7E 24% ~45% , P-4 33% ; KIET C IIRIRA,
nC, & B A X e A%, 76 30% ~ 46% , -1k 38%,
MCH & AN 5, 7E 38% ~ 56% , 34 47% ; Bt
FEXIRE KIR S nC, & 50385 38 i 75, 78 46% ~
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Table 2 Natural gas light hydrocarbon characteristics of typical wells in the Penyijingxi Sag

X 35, W5 B | B (m) |BEEE(E (%) | SHERE(E 1 2 3 4 5 6
£V 18 P.f 5003 33.13 5.07 14.53 13.07 1.69 56.56 | 33.56 9.89
AV 16 C 4812 30. 34 5.12 15.83 13.50 1.58 54.47 | 34.58 10.95
H1H AT 161 C 5028 30.93 5.19 16. 10 14.43 1.73 56.46 | 32.66 10. 89
P MIRE B 1 P,x 6744 23.97 2.97 14.07 11.49 1.14 45.70 40. 04 14.25
B i %% B 1 P.f 7434 22.73 \ 18.18 15.91 1.11 50.00 | 45.00 5.00
R 1 P.f 7512 23.24 6.82 18.73 16.71 1.20 48.48 | 40.40 11.11
1 C 6127 25.22 5.80 17.05 16.13 1.43 51.82 | 36.36 11.82
K 1 P.f 4194 24.24 2. 64 18.18 16.36 1.71 48.00 | 28.00 | 24.00
KEE 052 P,x 2205 9.51 1.21 14. 67 12. 64 0.55 20.96 | 38.32 | 40.72
S 3 002 T,k 795 23.95 1.75 17.66 | 30.47 1.47 44.51 30.34 | 25.15
P f K 27 P,x 2311 10. 39 1.22 14.79 12.39 0.46 20.83 | 45.22 | 33.95
1,35 P,x 2927 27. 66 1.86 15.50 12.88 2.08 50. 61 24.33 | 25.06
B2 P.f 4808 23.79 2.22 15.29 | 31.79 1.31 44.95 34.44 | 20.61
i 1 T,b 3284 23.81 1.70 15.91 12.50 1.54 45.45 29.55 | 25.00
W7 21 C 2865 21.15 3.47 17.57 16.22 1.07 42.72 | 39.81 17.48
v 18 C 3510 19.76 2.74 11.46 9.80 0.63 34.24 | 54.44 11.32
| TEPE 172 C 3552 23.40 2.67 13. 64 11.36 1.22 45.83 37.50 16. 67
}z}iﬁg” HvE 14 C 3652 15. 84 2.54 13.01 28. 16 0. 65 33.06 | 50.74 16.21
s v 10 C 3070 21.51 1.98 13.48 10.53 0.85 38.16 | 45.06 16.78
R % 403 C 3910 12.98 3.59 15.38 14.04 0.53 29.71 55.65 14. 64
i 402 C 3829 19.12 2.58 11.70 9.57 0.74 36.45 | 49.53 14. 02
i 401 C 3859 20. 09 4.58 14.74 11.21 0.97 44.31 45.81 9.88

= (2-H O HE+2, 3-THIEE) /%C, 2= (3-H O kE+2, 4-THILHE) /C, ;3= 1EFike/ H IR O b4 =% IE Bz ;5=%

B O P ;6 =% — H IR
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Table 4 Absolute content and mixed-source proportion of natural gas in the Penyijingxi Sag, Junggar Basin

Kk Jpg o W | RIRTBRIFAIBLZ (%o, Vopp) KRR Haxt & i (x107%) TR LBl
(m) i Joz 2k it ¢, B, ¢, 5, 2, B, p C
A7 16 C 4812 | -36.09 | —28.71 | —27.53 | 828427 | 8973 52329 571 27401 299 1.00 | 0.00
A7 161 C 5028 | —36.39 | —28.87 | —=28.02 | 824967 | 8933 51637 563 27302 298 1.00 | 0.00
1t A7 18 P.f 5003 | —=36.07 | -28.87 | =27.94 | 825162 | 8938 52922 578 25719 281 1.00 | 0.00
iUl bEAS| P,x 6744 | —41.44 | -29.89 | -29.34 | 879823 | 9477 55990 610 19784 216 1.00 | 0.00
Je A% R 1 Pyf 7434 | -37.6 | —24.85 | -24.11 | 895614 | 9686 43226 474 16519 181 0.26 | 0.74
TR 1 P.f 7512 | -35.63 | =25.09 | =25.07 | 930813 | 10087 | 18102 198 6232 68 0.01|0.99
#db 1 C 6127 | —30.40 | -23.41 | -21.12 | 960337 | 10463 | 12760 140 3264 36 0.00 | 1.00
KUK 1 P.f 4194 | -50.17 | -32.80 | —31.89 | 872883 | 9317 52232 568 20576 224 1.00 | 0.00
KFG 052 | Pyx 2205 | —46.25 | —34.54 | -31.21 | 733241 | 7859 45605 495 33040 360 1.00 | 0.00
G 5,002 T,k 795 -45.37 | -=31.74 | =30.00 | 898363 | 9637 22357 243 12959 141 1.00 | 0.00
PR 1527 P,x 2311 | -48.93 | -35.4 | -32.91 | 888603 | 9497 30964 336 20873 227 1.00 | 0.00
4 35 Pyx 2927 | —48.41 | -32.34 | -29.17 | 726234 | 7766 96451 1049 55396 604 1.00 | 0.00
H12 P.f 4808 | —-46.44 | -32.9 | —31.82| 840989 | 9011 46693 507 23742 258 1.00 | 0.00
I 1 T, b 3284 | —45.95 | —-30.83 | —=29.67 | 786765 | 8435 88140 960 33435 365 1.00 | 0.00
T VE 21 C 2865 | —28.94 | -27.07 | -24.2 | 826778 | 9022 32445 355 17805 195 0.02 | 0.98
WY 18 C 3510 | -=30.03 | =27.07 | -24.71 | 830448 | 9052 62418 682 25224 276 0.04 | 0.96
N W7E 172 C 3552 -29.4 | -25.86 | —23.64 | 871890 | 9510 45106 494 13848 152 0.02 | 0.98
;};\éﬂi_zu HPE 14 C 3652 | —30.54 | —27.76 | —=25.04 | 859932 | 9368 57571 629 20772 228 0.09 | 0.91
N P 10 C 3070 | —30.06 | —27.73 | =24.47 | 906816 | 9884 25125 275 7518 82 0.07 [ 0.93
*R i 403 C 3910 | —29.78 | =27.51 | —24.85 | 876247 | 9553 46393 507 17014 186 0.05|0.95
i 402 C 3829 | =30.75 | -27.62 | —-24.87 | 899701 | 9799 38381 419 13255 145 0.10 | 0.90
1% 401 C 3859 | —28.83 | —-26.37 | -24.13 | 854871 | 9329 50646 554 17409 191 0.01 [ 0.99
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Genesis and accumulation characteristics of deep—ultra-deep natural gas
in Penyijingxi sag, Junggar Basin

JIANG Wenlong" , GUO Wenjian'’, CUI Zhenyu>’ , HAN Yang'’, XIANG Wei'’,
WANG Tao"’, LIU Hailei'’, WANG Xueyong'’
1) Research Institute of Exploration and Development, Xinjiang Oilfield Company, PetroChina, Karamay, Xinjiang, 834000;
2) School of Geosciences, China University of Petroleum, Qingdao, Shandong, 266000

Objective: The Penyijingxi Sag, one of the three hydrocarbon-rich sags in the Western Depression of the
Junggar Basin. has recently achieved significant breakthroughs in deep—ultra-deep natural gas exploration.
However, research on the origin and genetic mechanisms of these deep—ulira-deep natural gas accumulations
remains limited.

Methods: This study systematically investigates the genetic types and source contributions of natural gas
through comparative analysis of gas composition, carbon isotopes, and light hydrocarbon data with typical genetic
end-members.

Results; The results demonstrate that the genesis of deep—ultra-deep natural gas in the Penyijingxi Sag can
be divided into three types: (D Typical humic type gas, mainly from the Carboniferous, characterized by deep
burial, high maturity (dry gas) and localized distribution; 2 Typical sapropelic type gas mainly derived from the
Permian Fengcheng Formation source rocks, exhibiting widespread distribution, relatively low maturity ( condensate
oil and gas) ; 3 Mixed natural gas, which is mainly mixed from Permian Fengcheng Formation and Carboniferous
source rocks. Then the proportion of mixed source gas was analyzed by Chemometrics. Based on these findings, a
" dual-source hydrocarbon charging and paleo-uplift accumulation" accumulation model was established for deep—
ultra-deep natural gas reservoirs in the Penyijingxi sag and its periphery.

Conclusions; This research provides critical theoretical support for advancing hydrocarbon exploration in deep
to ultra-deep strata of Western Depression.

Keywords: Junggar Basin; Penyijingxi Sag; deep—ultra-deep; natural gas genesis; accumulation model
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