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Ultramicroscopic organic petrology and potential of hydrocarbon
generation and expulsion of quality marine source rocks in South China

Qin Jianzhong, Shen Baojian,Fu Xiaodong,Tao Guoliang and Teng Ge’ er

( Wuxi Institute of Petroleum Geology ,SINOPEC Exploration and Production Research Institute , Wuxi , Jiangsu 214151, China )

Abstract ; Choosing samples of quality marine source rocks in various strata in South China,we make a study of
mineral composition, correlation between organic matter and mineral composition, occurrences of organic matter,
hydrocarbon-generating organism and features of hydrocarbon generation and expulsion by ways such as whole rock
X-ray diffraction ,combined scanning electron microscope and energy spectrum,and simulated experiment of hydro-
carbon generation and expulsion. The results show that minerals such as quartz, calcite and dolomite in these
source rocks are mainly biogenetic or related to biogenetic origin. The total organic carbon content has a positive
correlation with the quartz content but a negative correlation with clay minerals content. We believe that organic
matter in these source rocks have three main occurrences: 1) organic matter associated with siliceous matter. It is
the major occurrence in the quality marine source rocks in South China;2) organic matter associated with calcare-
ous matter. It is the main occurrence in some quality calcareous source rocks in the Permian;3) organic matter
associated with clay,or coated by flaky clay particles and associated with siliceous and calcareous bioclastics. In
this case,the occurrence of organic matter is mainly controlled by depositional setting and sedimentary facies.
There are mainly three kinds of hydrocarbon-generating organisms; algae,benthos and fungus. Samples from the
same layer of source rocks commonly contain multiple parent materials. According to the simulated experiments,

the hydrocarbon-generating potential of floating algae is the same as Type | kerogen,while that of benthos is the
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same as Type Il kerogen. Super thin siliceous or calcareous layers rich in organic matters are easy to expel early-

generated heavy oil ,and thus a giant heavy oil pool may be formed. In contrast ,organic matter coated by flaky clay

particles are hard to expel early-generated heavy oil ,and thus a light oil pool may be formed.

Key words : occurrence , hydrocarbon-generating organism , hydrocarbon generation and expulsion, organic petrol-

ogy ,marine source rock ,South China
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Fig. 1 Locations and cross sections for typical samples of quality marine source rocks in South China
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Table 1 Geochemistry of quality marine source rocks in South China
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Table 2 The X-ray diffraction analysis results of quality marine source rocks in South China
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Fig. 3 Microphotographs of quality marine source rocks in South China with energy-dispersive X-ray spectroscopy data points overlaid
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Table 3 Energy-dispersive X-ray spectroscopy results of quality marine source rocks in South China
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Fig. 4 Scanning electron microscopy images of quality marine source rocks in South China
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Fig. 5 Photographs of typical hydrocarbon-forming organisms of quality marine source rocks in South China
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