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Abstract

Compared with the oil-source correlation, the gas-source correlation has been the difficulty in oil
and gas exploration and development. In this paper, thermo-desorption-cold trap technique was
used to collect light hydrocarbons absorbed by source rock; thus, direct oil-gas-source correlation
based on light hydrocarbon was implemented. Crude oil in the Lishu Depression in the southern
Songliao Basin was relatively poor in aromatics, and rich in methylcyclohexane and toluene; espe-
cially for Qinjiatun oil samples, they were characterized by higher ratios of (2-MCs + 3-MCg¢)/nCe,
MCCg/CCq, and (Bz + CC¢)/nCg, indicated dual inputs of aquatic organism and higher plant. While
the dominant organic matter input of Qinjiatun oil was humic type. Gas samples were rich in al-
kans, poor in methylcyclohexane and toluene, and they were characterized by relatively lower ra-
tios of (2-MCe + 3-MCe)/nC¢, MCCe/CCq, and (Bz + CCs)/nCs, indicated sapropel organic matter input.
In general, the composition of light hydrocarbons thermo-desorbed from Shahezi Formation sam-
ples is more similar to the light hydrocarbons of crude oil, while the composition of light hydro-
carbons by thermo-desorbed from Yingcheng Formation samples is more similar to the gas. It fur-
ther indicates different origins of oil and gas; the dominant source rock of oil is from Shahezi For-
mation and the dominant source rock of gas is from Yingcheng Formation.
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Figure 1. Distribution of oil and gas field and samples
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Table 1. Basic information of source rock samples for thermo desorption-cold trap-GC analysis
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SN52 2871.30 Kiy YR SEN o 0.76 1.27
SN52 3207.90 Kis KA 1.04 1.44
SN203 2037.50 Kiy k= 2.82 0.83
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Figure 2. Gas chromatograph of light hydrocarbons collected by thermo-desorption-cold trap from 2871.3 m of
source rock in Well SN52
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Figure 3. The bulk composition of Cg light hydrocarbons from oil, gas and source rock
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Figure 4. The bulk composition of C; light hydrocarbons of oil, gas and source rock
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Figure 6. The triangular diagram of MCCg, DMCCs, and nC; of light hydrocarbons of oil, gas
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