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Abstract: The study of oxygen and carbon isotopic compositions of carbonate cements is an important technical method to analyze
fluid-rock interaction during diagenesis. By means of petrology, mineralogy and geochemistry, the chemical composition and
isotopic composition of carbonate cements and diagenetic fluids in sandstones of Shahejie Formation in western depression of
Liaohe basin are systematically analyzed. The results show that the carbonate rocks in the study area are mainly calcite and
dolomite, and the main types of cementation are inlaid cementation, pore cementation, patchy cementation and star-point
cementation. The stable isotopic composition of carbon and oxygen can effectively reflect the origin of diagenetic and ore-forming
fluids and other materials. The oxygen isotopic composition of carbonate cements is very different from that of shallow
groundwater but similar to that of metamorphic water, which reflects the influence of active thermal fluid on diagenesis during
basin evolution. The hydrogen and oxygen isotopic compositions of the inclusions can represent the evolution characteristics of the

ore-forming solutions. The inclusions of the sandstone carbonate cements are enriched with light isotopes of hydrogen and heavy
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isotopes of oxygen, indicating the obvious "oxygen-18 drift". The carbonate cemented ore-forming solution shows the isotopic

composition of "heated rain", which reflects the influence of deep active thermal fluid on diagenesis.

Key words: Liaohe basin; Shahejie Formation; carbonate cement; isotopic geochemistry; petroleum geology.
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Fig.1 Reginal location map of Liaohe basin
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Fig.2 Relationship between carbonate content and porosity in Huanxiling area, Liaohe basin
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Fig.4 Variation of FeO and MgO contents in carbonate ce-

ments of Huanxiling upper bench sandstone with depth

in Liaohe basin
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Table 1 Hydrocarbon isotopic compositions of carbonate ce-

ments in sandstones of Shahejie Formation, Huanxil-

ing upper bench
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Fig.5 Comparison of 3O values between carbonate cements and natural oxygen-bearing materials in the upper bench sand-

stone of Huanxiling, Liaohe basin
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Fig.6  Comparison of 8”C values between carbonate cements and natural oxygen-bearing materials in the upper bench sand-

stone of Huanxiling, Liaohe basin
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forming hydrothermal fluids during calcite precipita-
tion in sandstones of Shahejie Formation in the up-

per step of Huanxingling
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Fig.7 Hydrogen and oxygen isotopic compositions of carbonate cement inclusions in sandstones from Huanxingling upper

bench and their comparison with water isotopic compositions from different sources (modified Sheppard, 1977)
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