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Fig. 1 Distribution of strike-slip faults and petroleum wells in the Shunbei area
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Table 1 Chemical and isotopic compositions of natural gases from different fault zones in the Shunbei area, Tarim Basin

B ORE GO M BE p(S)/ (mgm?) LG 0 TG TG0 g, G GO T G
Hxpl% 6" Crpp/%o
SHB1-3CX 7274 ~7389.51 Oy 8901 39 19 868 47 1.7 04 05 0.1 0.1 092  —47.0 -32.1 -33.9 -34.6 -33.9
SHBI 7269.54 ~ 7320 Oy 21329 1.6 11.0 842 24 04 0.0 0.1 097  —44.7 -33.1 -30.8 —31.3 -29.8
SHBI-8H 7415.50 ~7844.78 Oy 1466 1.8 104741 78 34 0.6 09 02 02 0.85  —47.2 -33.8 -31.2 -31.9 -30.7
SHBI-1H 7458 ~7613.05 Oy 12390 1.5 2.7 829 7.6 34 0.7 09 02 0.1 0.87  —46.4 -36.1 -36.0 -39.4 -35.0
SHBI-4H 7459 ~8255.51 Oy 9689 22 2380490 40 07 1.0 02 02 084 —47.0 -33.8 -31.6 —35.2 294
SHB1-14 7589 ~7710 Oy 14768 47 2.1 763109 40 0.6 09 02 02 0.82  —48.9 -36.2 —34.1 -36.1 -33.5
SHB4-10H 7499 ~ 8261 Oy - 41 2.6 854 48 18 05 05 02 0.1 091  —45.0 -34.6 -33.6 —32.5 -32.2
SHB44X 7493.49 ~8261.69 Oy 17662 0.5 6.6 80.6 7.3 2.7 05 1.1 02 03 0.87  —45.7 =33.7 -30.9 -32.0 -30.7
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Fig. 2 Distribution of methane carbon isotope and drying coefficient of natural gas in different fault zones in the Shunbei area
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5 Rot/%  Rea/%  Row/%  YIMRJ%  6°Ci, pop/%
SHB1-3 1.04 1.07 1.14 1.08 —47.0
SHBI4H  LI5 1.05 1.16 112 -47.0
SHB53X 095 113 114 1.07 477
SHB5-IX 085 0.80 093 0.86 -50.1
SHB4-10  1.54 1.40 131 1.42 ~45.0
SHB44X 123 123 1.20 122 457
SHB45X 123 1.19 1.14 1.19 -47.0
SHB6IX 121 129 1.19 1.23 459

1 B: Roe1=0.6*MPI1+0.4 (Ro<1.35%)""), MPIN (F} £ IEH5 %1 1)=1.5(2-
MP+3-MP)/(P+1-MP+9-MP), P53, MPA H JE3E; Rox=0.594 6InMPR+
09728, MPR=(2-MP+3-MP)/(1-MP+9-MP);  R..;=0.991gMPR"+
0.94'"), MPR'=(2-MP)/(1-MP)
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Geochemistry and origin of Ordovician natural gas in Shunbei area of
Tarim Basin
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Abstract: [Objective] Petroleum breakthroughs in the strike-slip fault zones of the northeastern Shunbei area in
the last decades reveled the spatial variation in petroleum accumulation types and phase patterns, including the oil
accumulation on the north, condensate gas accumulation on the south, and dry gas accumulation on the east.
Therefore, to further advance ultra-deep petroleum exploration, it is crucial to reveal the genesis mechanism, source,
and thermal maturation of the natural gas from the perspective of overall petroleum distribution. [Methods] This
study systematically collected gas samples from various fault zones in the Shunbei area in order to analyze the
geochemical characteristics of natural gas and reveal its generation mechanism or thermal evolution process.
[Results] The results indicate that the natural gas in the Shunbei area was minimally affected by TSR even though
some parts of the fault zones showed strong modification of thermal-chemical sulfate reduction (TSR). The natural
gases in the No. | fault zone and in the northern and middle sections of the No. 5 fault zone are primarily crude oil-
associated gases generated by primary kerogen cracking. In contrast, the natural gases in the southern section of the
No. 5 and No. 4 fault zones were mainly the mixture of early kerogen cracking gas (oil-associated gas) and late
crude oil cracking gas. The natural gas in the Shunbei No. 12 fault zone originated from deeper, high-temperature
crude oil cracking gas, which occurred at the wet gas stage. The natural gases in the study area predominantly came
from the source rocks of the Lower Cambrian Yurtus Formation, and the parent material of these gases is
characterized by benthic algae or a mixture of benthic and planktonic algae. Finally, a regression equation for
thermal maturity calculation based on the carbon isotope of methane was established for the hydrocarbon generation
process in the source rocks of the Yurtus Formation. [Conclusion] The research findings provide important insights
into the origin, source, and thermal maturity of ultra-deep gas, offering valuable references for future studies on
hydrocarbon generation in the Shunbei area.

Key words: Shuntuoguole Lower Uplift; oil cracking; natural gas; thermal maturity; Yurtus Formation;
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