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Abstract 

The use of C30 4-methylsteranes as an indicator of source organic matter relies on accurate identification of the compounds from their isomers 

and distribution of their precursors (i.e. sterols) in contributing organisms. C30 4-methylsteranes have been reported in many Mesozoic and 

pre-Mesozoic samples but not in Permian rocks. They may be produced from dinoflagellates or aquatic plants or methylotrophic bacteria. 

Significant amount of C30 4-methylsteranes was detected in preserved materials in two Upper Permian fossil conifer stems. The 4-

methylsteranes have a 4-methyl-24-ethylcholestane structure, without 4α, 23, 24-trimethylcholestanes (also known as dinosteranes). The 

preservation of C30 4-methylsteranes with C29 steranes and absence of C27-28 steranes with rare hopanes suggest that the 4-methyl sterols 

produced by conifers may be an important potential precursor for 4-methylsteranes. Alternative sources include freshwater dinoflagellates or 

methylotrophic bacteria in the environments where the conifers lived, transported, and deposited. Significant amount of C30 4-methylsteranes 

in Permian fossil conifer in fluvial-lacustrine environments shows that regarding the 4-methylsteranes as an indicator of diagnostic marine 

input can lead to erroneous conclusions. The rarity of this biomarker in geological records makes it an effective proxy for nonmarine sequence 

stratigraphic correlation and oil-oil and oil-source rock correlation. 
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reported in many Mesozoic and pre-Mesozoic
samples but not in Permian rocks. They may be
produced from dinoflagellates or aquatic plants
or methylotrophic bacteria.
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Identification of 4-Methyl-24-Ethylcholestane

Absence of C27 and C28 steranes and abundant C29 and C30 steranes in the fossil conifer wood, suggesting
that the organic matter are derived from terrestrial higher plants instead of lacustrine algae. Relative concen-
trations of 2a-methyl-24-ethylcholestanes (horizontally striped peaks), 3ß-methyl-24-ethylcholestanes
(hatched peaks), and 4a-methyl-24-ethylcholestanes (solid) are indicated on the m/z 414-231 chromatogram
(Wolff et al., 1986; Peters et al., 2005). No 4a,23,24-trimethylcholestanes (dinosteranes) are detected as
dinosteranes have an additional m/z 98 fragment on the m/z 414-231 chromatogram (Summons et al., 1987).
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Differences of Compound Specific Organic Carbon Isotope of the Petrified Wood, Oil and
Source Rocks in Tarim and Junggar Basin over Geologic Time

Crossplot of compound specific organic carbon isotope values and n-alkanes, suggesting that oil and source rocks from different geologic time have different organic carbon isotope values, thus, the com-
pound specific organic carbon isotope may serve for oil and source rocks correlation.

4a-methyl-24-ethylcholestanes may be generated from higher plants, not from marine/lacustrine dinoflagellate.
They constrain the age and depositional environments of sediments and age of oil and source rocks, thus the
steranes are indicative markers for oil and source correlation.
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Application of C30 Steranes for Oil and Source Rocks Correlation in Tarim and Junggar Basin

Crossplot of dinosteranes/(dinosteranes + C29 aaa-
20R steranes) and 4a-methyl-24-ethylcholestanes/(4a
+ 3ß)-methyl-24-ethylcholestanes for oil and source
correlation, suggesting possible decreasing relative
abundance of 4a-methyl-24-ethylcholestanes and
dinosteranes from Carmbian to Perimian, modified
from Zhang et al., 2002.
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The use of C30 4-methylsteranes as an indicator of source organic matter relies on accurate identification of the compounds from their isomers and distribution of their precursors (i.e. sterols) in con-
tributing organisms. C30 4-methylsteranes have been reported in many Mesozoic and pre-Mesozoic samples but not in Permian rocks. They may be produced from dinoflagellates or aquatic plants or
methylotrophic bacteria. Significant amount of C30 4-methylsteranes was detected in preserved materials in two Upper Permian fossil conifer stems. The 4-methylsteranes have a 4-methyl-24-
ethylcholestane structure, without 4a, 23, 24-trimethylcholestanes (also known as dinosteranes). The preservation of C30 4-methylsteranes with C29 steranes and absence of C27-C28 steranes with rare
hopanes suggest that the 4-methyl sterols produced by conifers may be an important potential precursor for 4-methylsteranes. Alternative sources include freshwater dinoflagellates or methylotrophic
bacteria in the environments where the conifers lived, transported, and deposited. Significant amount of C30 4-methylsteranes in Permian fossil conifer in fluvial-lacustrine environments shows that
regarding the 4-methylsteranes as an indicator of diagnostic marine input can lead to erroneous conclusions. The rarity of this biomarker in geological records makes it an effective proxy for nonmarine
sequence stratigraphic correlation and oil-oil and oil-source rock correlation.
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2a-Methyl-24-ethylcholestane, 3ß-Methyl-24-ethylcholestane, and 4a-Methyl-24-ethylcholestane are detected in the sample. No dinosteranes are detected.


