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Fig.1 Geographical location of the Qinshui basin and distribution of samples
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Table 1 Homogenization temperatures of fluid inclusions
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G AL B AR AR AR AL AR (B =) a— W AU  b— R KA 50K 1 —TRE 210°C, B3R Y 1 A0 K s 20 oA 2 | 38 1D
A—a—Hydrocarbon—bearing saline fluid inclusions distributed in healed microfractures of early diagenetic quartz (first stage), with homogenization
temperatures (HT) of 115—128°C; b—hydrocarbon—bearing saline fluid inclusions developed along healed microfractures in quartz grains (secondary

stage), with HT=138—154°C; sampled from roof 3"sandstone, Shanxi Formation, Laomufeng coal mine; transmitted light. B—Gas—liquid hydrocarbon—

bearing inclusions occurring as beads along quartz healed microfractures generated after quartz overgrowth (third stage), with HT=176°C; sampled from
roof 15% sandstone, Taiyuan Formation, Nanyu coal mine; transmitted light. C—Gas—liquid hydrocarbon—bearing inclusions developed in calcite veins

(second stage), with HT=155°C; sampled from coalbed 3", Shanxi Formation, Jincheng coal mine; transmitted light. D—Same viewing field as the
above; gas—liquid hydrocarbon—bearing inclusions display yellowish white fluorescence. E—Gas hydrocarbon inclusions and saline inclusions developed
in calcite veins of the late diagenetic stage (third stage), with HT=219°C; a—denotes gas hydrocarbon inclusions;b—denotes saline inclusions; transmitted
light; sampled from calcite in coals, Shanxi Formation, Jincheng coal mine. F—Gas hydrocarbon inclusions and saline inclusions distributed in healed
microfractures of quartz during the late diagenetic stage (third stage); a—denotes gas hydrocarbon inclusions;

b—denotes saline hydrocarbon; HT=210°C ;sampled from sandstone roof, Taiyuan Formation, Xifengjie coal mine; transmitted light
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Fig. 2 Histogram of homogenization temperatures of fluid
inclusions in coal veins and roof sandstone in

Carboniferous—Permian coal measures
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Fig.3 Temperature—time diagram of Late Paleozoic coal seams
in the south of the Qinshui basin.
Paleogeothermal gradient pattern: 5.565.56°C/100 m" for the Late
Jurassic—Early Cretaceous, and 3°C/100 m for other periods of time.

The data of the burial history from reference[3]
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Carboniferous—Permian coalbed methane—accumulating stages
in the Qinshui basin Shanxi

XIAO Hui, REN Zhan—li, CUI Jun—ping

(Department of Geology, Northwest University, Xi’an 710069, Shaanxi, China)

Abstract: According to the diagenetic sequence of the reservoir, characteristics of oil —gas inclusions and
homogenization temperatures of hydrocarbon —bearing saline inclusions and isotope dating of authigenic illite,
combined with the tectonothermal evolution history and fission —track path data, an integrated study has been
performed on the stages of coalbed methane accumulation in Permo—Carboniferous coalbeds and roof sandstone
in the Qinshui basin. The authors think that two stages of hydrocarbon injection occurred in the methane
accumulation. The first stage occurred in the terminal Triassic to Early Jurassic, when the main coal seams of the
Shanxi and Taiyuan formations were in a mature stage and liquid hydrocarbon and gas—liquid hydrogen inclusions
formed; and the second stage took place in the Late Jurassic to Early Cretaceous, corresponding to the phase of
thermal cracking of kerogen, when large amounts of coalbed methane were produced, so the stage is the main
accumulation stage of Permo —Carboniferous coalbed methane. The age of authigenic illite in roof sandstone,
Shanxi Formation, is ~191 Ma, which implies that the Early Jurassic was the earliest time for filling of oil/gas
desorbed from coalbeds methane in the sandstone reservoir with basin uplift and erosion.

Key words: oil and gas inclusion ; K—Ar dating of authigenic illite ; tectonothermal event; accumulation stages
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