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Abstract

The Halashan area, located on the northwestern margin of the Junggar Basin, is rich in shallow oil
and gas resources. Chromatography-mass spectrometry analysis revealed that crude oil here has
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generally undergone varying degrees of biodegradation, altering its physical properties and chem-
ical composition, making analysis more challenging. This study examined biodegraded crude oil
and analyzed the effects of biodegradation on various compounds based on the biomarker charac-
teristics of n-alkanes, steranes, and terpenes. The results showed that with increasing biodegradation,
the content of colloids and asphaltenes in the crude oil increased, n-alkanes gradually disappeared,
and the “bump” (UCM) in the chromatogram significantly increased and shifted forward. However, the
content of saturated hydrocarbons showed no significant regularity, and only isoalkanes and unre-
solved compounds remained in severely degraded crude oil. The presence of 25-norhopane can be
used as an important indicator of biodegradation exceeding level 5.
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Figure 1. Structural and geological diagram of Hasan and its adjacent areas
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Figure 2. Comprehensive stratigraphic histogram
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Figure 3. Tectonic evolution characteristics of the Hasan area
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Table 2. Classification of degradation levels of crude oil samples in the Hasan area
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Figure 4. Typical crude oil saturated hydrocarbon chromatogram
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Figure S. Typical GC-MS spectra of sterane compounds in crude oil from the Hashan area
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Figure 6. Correlation diagram of a0aC29S/(S + R) and C2opf/(ae + ) in oil sands of Hasan area
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Figure 7. Triangular distribution diagram of bio-architectonic steranes in the oil sands of Hasan area
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Figure 8. Typical GC-MS spectra of terpanes in crude oil from the Hasan region
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