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Formation mechanism of excellent saline lacustrine source rocks in western Qaidam Basin
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(1. PetroChina Research Institute of Petroleum Exploration and Development , Beijing 100083, China; 2. Research Institute
of Petroleum Exploration and Development , PetroChina Qinghai Oil field Company , Gansu Dunhuang 736202, China)

Abstract : The Paleogene saline lacustrine source rocks are the main sources of oil in western Qaidam Basin. It is traditionally believed
that the source rocks in this area have low organic matter abundance, poor type and limited oil generating potential, and the inferior
hydrocarbon source conditions are very inconsistent with significant exploration results. Previous study has confirmed the develop-
ment of high-quality source rocks in the area, which is of great significance for re-recognizing the potential of oil and gas resources
and consolidating the confidence of exploring large and medium-sized oil and gas fields in western Qaidam Basin. Based on the fine
geochemical analysis of source rocks, the conditions for the development of high-quality source rocks are discussed by means of pe-
trology, element geochemistry and organic geochemistry. It is found that the saline lacustrine deposits in western Qaidam Basin are
characterized by relatively shallow and quite water, high salinity and poor nutrients. Affected by the drought and cold climate, the
supply of fresh water is limited, and the development of aquatic organisms is relatively low. Favorable preservation conditions are
conducive to the rapid preservation of oil generating biomass such as aquatic organisms, forming source rocks rich in H element with
high soluble organic matter content. But lower paleo-productivity leads to the organic matter abundance overally lower than that of
the eastern salinized lacustrine basins. The salinity of water in semi-deep lake is relatively low with rich nutrition, which is favorable
to develop excellent source rocks. The source rocks are thick in the sedimentary depression, but due to high water salinity and far a-
way from the source area, water stratification is obvious with moderate-high organic matter abundance.
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Fig.1 Distribution of oilfields and Paleogene depressions of the western Qaidam Basin
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Fig.3 Relationship between TOC and mineral content of the source rocks
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Fig.6 Column section of TOC and the trace elements indicating preservation in Well Yuehui-106X
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Fig.12 Organic matters abundance of typical wells in the western Qaidam Basin
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