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Geochemical characteristic of Jurassic source rocks and natural gas in the eastern
Jungar Basin and exploration potential of low-mature gas
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Abstract; Organic geochemical characteristics of Jurassic source rocks in the eastern Jungar Basin have been studied, showing that the
Jurassic source rocks in the eastern Jungar Basin have a wide distribution of TOC ranging between 0. 13% and 81. 06% and was eval-
uated as having poor-moderate oil generation potential, but its gas generation potential is high. Distribution of vitrinite reflectance R,
and biomarker compound parameters associated with thermal evolution degree (OEP value, CPI value, sterane and hopane isomeriza-
tion parameters, methylphenanthrene index, etc. ) indicate that a majority of source rocks are situated in immature-low-mature stage
of thermal evolution. Type-III organic matter is dominant in this area., though source rocks of Badaowan Formation and Xishanyao
Formation partially have type I, organic matter. In addition, analysis of elemental composition and carbon isotopic composition of
Jurassic natural gas in the eastern Jungar Basin demonstrate that the Jurassic natural gas is dominated by hydrocarbon gases, in
which methane content is 65%-98% , C,/C,-5 ratio is 0. 62-0. 98, and wet gas is predominant; carbon isotopic composition has a
wide distribution, among which §" C,; values of methane range from — 50.7%0 to — 28.2%0, &" C, values of ethane range from
—32.5%0 to — 23.7%0, and 8" C; values of propane between —30. 6% and —21. 6%0, suggesting the dominant coaliferous gas, ex-
cept that natural gas of Santai-Beisantai area is characterized by petroliferous gas-coaliferous gas mixture. Based on analyses of Juras-
sic coal measure source rock and natural gas samples from the eastern Jungar Basin area, the study area was compared with typical

low-mature gas zone of the Turpan-Hami Basin in terms of geochemical characteristics of source rock and natural gas, and it is be-
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lieved that a certain scale of low-mature gas accumulation has come into being in the eastern Jungar Basin, eastern Fukang sag and

Santai-Beisantai area, which have huge exploration potential and thus are key areas of the Jungar Basin expected to make a break-

through in low-mature gas exploration.

Key words: eastern Jungar Basin area; Jurassic; low-mature gas; coaliferous gas; Turpan-Hami Basin
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Table 1 Statistics of organic matter abundance of source rocks from Jurassic in the eastern Junggar Basin
=30 J 5 AUVt A" % TOC/ % Si+S,/(mgeg™H HI/(mg+g ")
A ”
N xH i [ fi i Wi i #fi wE WE
e s 0.01~0.20  0.04(9) 0.36~2.31 1.09(12) 0.07~23.82 2.70(12) 14~149 72(12)
giﬁ R AE  0.05~6.60  1.79(4) 6.03~33.58 16.62(4) 43.75~135.88  74.71(3) 236~487 373(3)
I e 0.66~2.72 1.56(4) 61.14~73.97 67.79(4) 38.60~190.7 124.06(4) 51~250 166(4)
e s 0.01~1.30 0.16(18)  0.13~2.52 0.86(36) 0.08~11.07 1.70(22) 1~519 100(24)
=T - 1 L
o e ot U
B 3.53 3.53(1) 81. 06 81.06(1) 282.50 282.5(1) 308 308(1)
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‘ A 0.06~1.30 0.12(44) 0. 13~5. 40 1.30(79) 0.07~23.82 2.49(49) 1~519 101(54)
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Fig.3 Evaluation of organic matter abundance of source rocks from Jurassic in the eastern Junggar Basin
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Fig.4 Organic type of source rock from Jurassic in the eastern Junggar Basin
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Fig.7 Gas chromatogram and mass chromatogram of typical source rocks from Jurassic in the eastern Junggar Basin
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