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Reinterpretation of gas sources in the Middle Triassic Leikoupo Formation in
Western Sichuan gas field, Sichuan Basin
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Abstract: The Western Sichuan gas field with proven geologic reserves of over 1 000 X 10° m® of natural gas ranks third
in scale in the Sichuan Basin following Puguang and Yuanba gas fields. Recently, there have been some controversies
regarding to the sources of gas in the Leikoupo reservoir, rendering the necessity to make further analysis. The natural
gas in the upper and lower pay zones in the 3" submember of the 4™ member of Leikoupo Formation (hereinafter referred
to as Lei 4°) in different structures is analyzed for natural gas components and alkane isotopic compositions, which
indicate that the lower and upper gas reservoirs in the Lei 4° shale the same gas source. While the gas sources vary with
structural belts. Natural gas from Shiyang and Yazihe structural belts, is characterized by high content of H,S and CO,,
low 8"C, (mean: —32.5 %o) , and carbon isotope reversal of alkane, typical of oil-derived gas. However, in the Jinma
Structure, the natural gas features relatively low content of H,S and CO,, high 8”C, (mean: —27.5 %o ), and normal
carbon isotope sequence pattern, showing the characteristics of mixed gas. In addition, based on the analysis of gas-
migration conditions and previous studies, we consider that the natural gas in the Shiyangchang and Yazihe structural
belts is mainly derived from the Leikoupo source rocks, and that in the Jinma structural belt mainly derived from the
source rocks of Leikoupo and the Permian Longtan Formations, though without excluding minor contributions by the

Ma’antang-Xiaotangzi source rocks.
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Fig. 1

Overview of western Sichuan gas field, Sichuan Basin
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Table 1 Data of natural gas compositions in the Lei 4° at different structures, Western Sichuan gas field

A~ EL

s e R S ALY
CH, C,H, N, o, H,S
YS1-1 T2 6182~ 6252 90. 09 0.12 1.40 4.59 3.70
P~ YS1-2 T{%E 6182~ 6252 89. 62 0.12 1.35 4.85 3.97
YS1-3 T 6182~ 6252 88.13 0.12 1. 44 5.79 4.41
TR 89.28 0.12 1.40 5.08 4.03
PZ1-1 T2 5814 ~5 866 90.29 0.12 1.25 4.59 3.72
PZ3-5-1 T 6400 ~ 6 600 90. 59 0.12 1.13 4. 40 3.73
PZ3-5-2 TEZE 6 400 ~ 6 600 90. 72 0.12 1. 12 4.39 3.62
PZ3-5-3 Tit2 6 400 ~ 6 600 90.29 0.12 1.25 4.59 3.72
PZ3-5-4 T2 6 400 ~ 6 600 89. 82 0.17 1.14 4.29 4.53
PZ3-5-5 THE 6400 ~ 6 600 89. 95 0.17 1.09 4.30 4.45
PZ3-5-6 g2 6 400 ~ 6 600 89.94 0.17 1.08 4.29 4.49
PZ3-5-7 T2 6 400 ~ 6 600 90. 05 0.17 1.08 4.31 4.36
TR EIE 90. 21 0.15 1.14 4. 40 4.08
& B PZ3-5-8 [ %2 6170 ~ 6 257 91.25 0.17 0.96 4.09 3.48
PZ3-5-9 A2 6170 ~ 6258 91. 14 0.15 1.07 4.14 3.45
PZ3-5-10 At 6170 ~ 6259 91.24 0.15 0.97 4.14 3.47
PZ3-5-11 = 6170 ~ 6 260 91.44 0.15 1.03 4.04 3.29
EAEET 91.27 0.16 1.01 4.10 3.42
PZ3-4-1 LA 6015~6388 90. 84 0.12 1.16 4. 44 3.39
PZ3-4-2 LRATE 6015~ 6389 90.33 0.17 1.17 4.46 3.83
PZ3-4-3 LRATE 6015~ 6390 90. 34 0.17 1.17 4.47 3.82
PZ3-4-4 LA 6015~ 6391 90. 36 0.15 1.19 4.46 3.80
PZ3-4-5 LA 6015~ 6392 90. 37 0.17 1.16 4.47 3.80
YaS1-1 T2 5757 ~5837 86. 69 0.13 1.19 6.22 5.67
YaS1-2 THE 5757 ~5837 89.23 0.13 1.13 5.83 3.60
YaS1-3 TEZE 5757 ~5837 87.20 0.11 0.94 6. 09 5. 60
YaS1-4 T2 5757 ~5837 87.90 0.12 0.94 5.51 5.51
YaS1-5 T 5757 ~5 837 87. 80 0.12 0.91 5.35 5.78
YaS1-6 T2 5757 ~5837 87.90 0.12 1.05 5.33 5.57
YaS1-7 T2 5757 ~5 837 88. 10 0.12 0.92 5.34 5.48
YaS1-8 T 5757 ~5 837 88. 00 0.11 0.92 5.34 5.60
YaS1-9 T 5757 ~5 837 88. 20 0.11 0.92 5.30 5.46
YaS1-10 TEZE 5757 ~ 5837 88.70 0.14 0.99 5.16 4.95
YaS1-11 T2 5757~ 5837 88. 40 0.11 0.96 5.16 5.38
YaS1-12 it 5757 ~ 5837 88. 50 0.11 0.93 5.35 5.60
PZ7-1-1 ThHZE 6315~ 6400 87.56 0.18 0. 84 5.55 5.83
E— PZ7-1-2 Tﬁﬁ}% 6315~ 6400 87.61 0.18 0. 80 5.56 5.82
PZ7-1-3 T2 6315~ 6400 87.55 0.18 0. 80 5.54 5.86
PZ7-1-4 T 6315~ 6400 87.57 0.18 0. 81 5.56 5.84
EE T 87.93 0.13 0. 94 5.51 5.47
PZ7-1-5 AR 5965~ 6075 87.51 0.19 0.94 6.25 5.05
PZ7-1-6 LAt 5965~ 6075 87.57 0.18 0.98 6.25 4.96
PZ7-1-7 = 5965 ~6075 87.30 0.18 0.92 6.27 5.28
PZ7-1-8 = 5965 ~6075 87.39 0.18 0.90 6.26 5.23
AR A 87. 44 0.18 0.94 6.26 5.13
PZ8-5-1 LRAE 5904 ~ 6 575 87.50 0.12 0.97 6. 66 4.74
PZ8-5-2 LRATE 5904~ 6576 88.18 0.17 0.83 4.99 5.79
PZ8-5-3 RA" 5904 ~ 6 577 88.21 0.17 0.83 5.00 5.77
PZ4-2-1 LA 5878 ~ 6240 88.72 0.16 0.96 5.49 4.63
PZ6-2-1 FFA” 5095~ 6 161 88.76 0.16 0.84 5.03 5.18
PZ6-2-2 LRAT 5095~ 6162 88. 61 0.17 0.84 5.08 5.27
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Characteristics of natural gas compositions of the Leikoupo Formation at different structures , Western Sichuan gas field
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Fig. 5 Core characteristics of the Lei 4 Member in Well PZ8-5, Western Sichuan gas field
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Fig. 7 Gas accumulation pattern of the Leikoupo Formation at Jinma structural belt, Western Sichuan gas field
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