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Geochemical characteristics and genesis of natural gas in Jiannan gas field,
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Abstract; The western mid- Yangtze area has experienced multi-cycle sedimentary and tectonic evolution, where multiple sets of resource-
reservoir-cap assemblages are developed. The source rocks consist of diversified lithologies, such as carbonaceous shale, carbonate rock
and coal, most of which enter the over-maturity stage. The deep Sinian-Cambrian source rocks are in the late period of over-mature
stage, characterized by multi-stage hydrocarbon generation and crude-oil cracking gas in the late period. In the multi-cycle tectonic evo-
lution, marine natural gas in the western mid-Yangtze area showed a complex accumulation process of multi-source multi-stage or con-
sanguineous multi-stage mixed aggregation. multiphase adjustment and secondary changes in the late period. Based on previous research
results and analyses for geological evolution background of the study area. regional effective chiel source rocks were explored. and then
the geochemical characteristics of natural gas in Jiannan gasfield were analyzed according to the component content of natural gas, the
correlation between component parameters. carbon isotope of alkane gas and other data. In combination with regional hydrocarbon accu-
mulation geology and gas zones of eastern Sichuan Basin, the genesis and source ol marine natural gas in Jiannan gasflield. the western
mid-Yangize area were clarilied. Studies have indicated that marine natural gas in Jiannan gasfield is dry gas; alkane gas shows certain
carbon isotopic reversal, and crude oil cracking has occurred [or gas supply. The gas reservoirs of Permian Changxing Formation., Low-
er Triassic Feixianguan Formation and Jialingjiang Formation were derived [rom Permian source rocks. There is basically no Silurian or
deeper gas-source supply. The natural gas in Jiannan gasfield is generated from mixed aggregation between crude-oil cracking gas and
multi-type kerogen degradation gas. of which crude-oil eracking gas is dominant. The gas reservoirs ol Silurian Hanjiadian Formation
and Carboniferous Huanglong Formation are consisted of consanguineous multi-stage natural gases. of which crude-oil cracking gas is
dominant. Meanwhile, the parent material [or gas source is carbonaceous shale in Upper Ordovician Wufeng Formation and Lower Silu-
rian Longmaxi Formation, rarely charged by natural gas of Sinian-Cambrian source rocks. Therefore, a huge potential exists in the ex-

ploration of marine natural gas in the western mid-Yangtze area. especially dominated by the western Hubei-eastern Chongqing area with
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good preservation condition. Moreover, Sinian, Cambrian and Silurian natural gases have a favorable exploration prospect.
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Fig.1 Location of Jiannan gas field in the western mid-Yangtze region
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Fig.2 Gas reservoir profile and sealing system in Jiannan gas field
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Table 1 Feature of hydrocarbon source rock in the western mid-Yangtze region
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Table 2 Characteristics of natural gas components of the Jiannan gas zone

g 2 RRAEE R/ % R EL/ % T Z A
CH, CoHe Cs Hg Cyv CO» H,S N» Ci/Cis
# 31 Tij 98.15  0.21  0.010  0.001 1.15 0. 02 0.43 0. 998
w3 T f 96.04  0.20 0 0 2.93 0.52 0.31 0. 998
# 10 T f 95.28  0.32  0.024  0.002 3. 60 0. 39 0.36 0. 996
# 15 T f 95.27  0.38  0.019  0.002 3.27 0. 79 0.26 0. 996
@27 T f 94.21  0.71  0.090  0.014 4.13 0. 47 0.38 0.991
H 35 T f 96.57  0.24  0.024  0.001 2.25 0. 45 0. 46 0.997
H 41 T 89.61  0.11  0.006 0 6. 20 3.71 0.32 0.999
45 T 95.97  0.31  0.016  0.001 2.69 0.37 0.57 0.997
H 47 T 95.93  0.09 0 0 1.98 0.28 1.72 0. 999
H 49 T f 88.29  0.16  0.044  0.013 7.99 3.21 0.28 0. 998
51 T 98.24  0.26  0.006  0.005 — — — 0.997
61 Tf 95.09  0.20  0.078  0.003 3.29 0. 76 0.58 0.997
68 T 96.63  0.14  0.005 0 1.77 0. 79 0. 62 0.999
#gH68X Tf 97.18  0.72  0.007  0.003 1.62 0.35 0.27 0. 993
#HE T 96.89  0.27 0,030  0.007 2.07 0. 49 (.25 0. 997
16 Pich 89.00  0.14 0, 033 0 7. 42 31 .28 (. 998
35 Pach 91,05 0,17 0 0 7.39 1.38 0. 998
it 38 Poch 83,66 0,07 0 0 12. 50 1. 42 0. 999
# 40 P.ch  87.04 0,07 0 0 8. 87 3,24 0.77 0. 999
H 43 Pach 89,72 0.45 0.015 0,002 7. 40 2:14 0. 26 0. 995
#4411 Poch 8492 0.34  0.011  0.002 10.65 3.79 0.27 0. 996
#47-1 P:ch  98.82 0.200  0.011 0 0. 06 0 0. 89 0. 998
#63-1 Pach  84.83  0.42  0.021  0.002 12,19 1.32 0.29 0. 995
WME 2 Pich 94,52 0.70 0. D06 0 3.73 0. 65 0. 39 0, 993
13 Csh 95.53 1.03 0. 211 0. 104 0. 84 0. 01 2.23 (. Y86
# 25 Cah 94, 23 .32 0.321 0,011 0.72 0, 02 3.43 0, 983
32 Cah 94,17 1.31 0.259  0.065 1.32 0 2. 88 0. 983
#t 34 Csh 94.33  1.31  0.412  0.118 1.00 0 2.88 0.981
& 37 Csh 94.89  1.22  0.300 0 0. 65 0.12 2.82 0. 984
49 Cah 93.69  1.38  0.230 0 0. 89 0.01 3.80 0. 983
HE Sshj 93.53  1.52  0.195  0.028 0.02 0 4.58 0.982
#HIE 1 Shj 93.87  1.44  0.250  0.020 0. 06 0 4.37 0.982
X1 Shj 95.13  1.68  0.330  0.030 0. 45 0 2.37 0.979
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Table 3 Carbon isotopes and maturity of natural gas from the Jiannan gas zone

. 313 C(PDB) /%o R Ro/%
Fie2 XA - - - — N o gl B s 2 > , P
CH, C,He C3Hy  iCyHy nCyHyy KB StahlY Martint®!  Faber>) #4227 g2
# 31 Tij -32.4 -36.4 T E 3.65 3.79 3.76 4.15 3.17
#10 Ty -31.4 -33.3 ik 4.21 4. 47 4,41 4. 84 3.54
51 Tif;  —30.8 -28.5 -29.5 iR 4.53 4.86 4.78 5. 24 3.75
# 61 Tifs =331 —-41.4 -40.8 i 3.34 3.42 34 3.77 2.95
#oesx T -32.0 -37.6 -36.9 il & 3.87 4.06 4.02 4.42 3.32
Y1 Tz =332 -380 =383 iigi 3.29 337 3. 36 3.7 2.92
#1060 P.ch  -31.7 -33.6 11 5 4. 06 4. 28 4.23 4. 65 3. 44
it 43 Pochi —32.0 -3899 bit i 3. 89 4.07 4.03 4.43 3.32
#44-1 Pach -33.3 -351 -33.3 il 7 3.25 3.31 3.31 3.66 2.89
#E2 Pich -31.7 -37.9 -37.7 ith & 4. 04 4,25 4.20 4.62 3.42
BE7 P:ch =326 -37.7 ith 3,57 3.69 3.67 4.05 311
13 C:h -350 -32.8 -27.6 i Y 2.58 2.54 2.57 2.86 2.41
# 37 C:h =-37.6 =328 =276 ith B 1. 83 1.71 1.75 1.97 1. 84
28 C:h =379 -—d41.4 -37.4 i 1. 74 1.61 1. 66 1.87 1.77
Ht 32 C:h =370 —-41.7 =39.0 ith B 1. 96 1.85 1. 89 2.12 1. 94
HE1  Shi —40.2 —-44.6 -42.4 -47.6 -—-43.7 HE 1.27 1.13 1.18 1.33 1.39
WMIE1 Sh  —40.2 —44.9 -42.1 -46.3 -43.0 #mE 1.27 I I 1.33 1.38
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