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Abstract; The Upper Cretaceous Qingshankou Formation in the Songliao Basin contains thick, widespread, and
organic matter-rich shale layers, offering abundant shale oil resources. Studying the sedimentary environment during
shale formation and exploring the oil-bearing characteristics of shale oil enrichment intervals provide a theoretical
basis for the prediction of the intervals and sweet spots. Based on previous research, the study compared organic
carbon content, pyrolysis data, types of organic macerals, and major and trace elements of samples from two typical
wells of different sags, well GYS8HC in the Gulong Sag and well ZY1 in the Sanzhao Sag, in the central depression
zone of the Songliao Basin. The analysis delved into the differences in oil-bearing characteristics and sedimentary

environment of the Qingshankou Formation shales in two different sags, further analyzing the factors influencing

Y75 B HA ( Received ) :2023-09-14; f&1T B #8 ( Revised ) :2024-07-26 ; 4 kit H 3 ( Published ) ;2024-09-28 ,

EBE T AT (1998—) , B B+, N TUATHITMAHCATFSE . E-mail ; 3098785796@ qq.com,,

BIEEE B (1987—) , Lo, Wit Bl , N3 A im i i 2= A ER AL 240758 . E-mail ; richen@cup.edu.cn,,

BEETH . EA MBS 4540 w B S P H AT 2 A 1S 98 S5 TR B AR OE e ™ TR A I 2 B I/ DU I LR
S A AT (KT2018-06-01) %81,

© Editorial Office of Petroleum Geology & Experiment. This is an open access article under the CC BY=NC—-ND license.



o & F % t B

- 1064 - http;//www.sysydz.net

o 46 4

these differences. The oil-bearing indicators of shales from the two wells in the Qingshankou Formation of the
Songliao Basin showed that the total organic carbon (TOC) content in well ZY1 was significantly higher than that
in well GYS8HC. However, the free hydrocarbon content (S,) and oil saturation index (OSI) in well ZY1 were
lower than those in well GYS8HC. The geochemical environment during shale formation controlled organic matter
enrichment. Comparing major and trace elements in samples from both wells, it was found that the climate in well
7ZY1 was more humid during its sedimentary period, the water body had stronger reducing conditions, and its
paleoproductivity and paleo-water depth were significantly higher than those in well GYS8HC. These conditions
were favorable for the preservation of organic matter, thereby forming a higher organic matter abundance in the
shale of well ZY1. In addition, it was found that the organic matter type in well GY8HC is mainly Type I ,
sapropelic kerogen, at a mature to highly mature stage, whereas well ZY1 contains mainly Type II, kerogen,
with less Type 1, at a low to mature stage. Therefore, the shale in well GYS8HC possesses better oil generation
potential.

Key words: oil-bearing characteristics; sedimentary environment; oil generation potential; shale; Qingshankou

Formation; Cretaceous; Songliao Basin
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Fig.1 Tectonic unit division of Songliao Basin (a) and comprehensive stratigraphic column (b)
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Fig.2 Longitudinal variation of oil-bearing characteristics in well GYSHC of Gulong Sag (a)
and well ZY1 of Sanzhao Sag (b), Songliao Basin
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Cretaceous Qingshankou Formation from two typical
wells in different sags of Songliao Basin
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Fig.6 Sedimentary environment characteristics of Cretaceous Qingshankou Formation in Songliao Basin
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Fig.7  Microscopic photographs of organic macerals and microfossils in shale of
Cretaceous Qingshankou Formation in Songliao Basin
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