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Abstract: Siliceous rocks are frequently included in reconstructing paleoenvironment, tracing hydrothermal circulation
and understanding silicification process, aiming at using the results to guide the exploration and development of continental
shale oil. Siliceous rock samples from the Lucaogou Formation in Bogda area, Junggar Basin, were observed through X-
ray diffraction and scanning electron microscope and analyzed with major and trace elements, vitrinite reflectance, Rock-
Eval and total organic carbon data to identify their genetic mechanisms and hydrocarbon significance. The results show
that the siliceous nodules in the samples host highly-deformed soft-sediments mainly composed of crypto-microcrystalline
silica, indicating a synsedimentary product. Hydrothermal minerals such as barite, mangano-siderite, trevorite and
azurite are developed inside the nodules with low total content of rare earth elements and relative high content of heavy
rare earth elements as well as positive Eu anomalies, all indicating a hydrothermal origin and intermittent hydrothermal
activities in the Bogda area during the Permian. The nutrients and metal cations, brought by the hydrothermal fluid,
improved the paleo-productivity and paleo-salinity, and enhanced the reducibility of the bottom water, which was conducive

to the enrichment of organic matter. Well-developed pores and fractures with enriched quartz greatly improved the
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brittleness of the rocks, making the reservoirs in the formation more responsive to fracturing. The hydrothermal activities

associated with siliceous rocks participated in the evolution of hydrocarbon generation of organic matters, resulting in

reduced crude viscosity and enhanced crude mobility which are conducive to shale oil development.

Key words: siliceous nodule, hydrothermal fluid, organic matter, ancient sedimentary setting, shale oil, Lucaogou

Formation, Junggar Basin
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Fig. 1 Geological sketch showing the surrounding area of Bogda Mountain in the Juggar Basin with the location of Well XLK 1
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Fig. 2 Ages of the Permian strata in the southeastern Junggar Basin'*! and lithology column of the Lucaogou Formation in Well XLK 1"
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Fig. 3 Petrological characteristics of siliceous nodules in the Lucaogou Formation in Well XLK1, Junggar Basin
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Fig. 4 Mineral composition of siliceous rocks in the Lucaogou

Formation, Junggar Basin
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Fig. 10 Vertical variation of maturity of the Lucaogou Formation in Well XLK1, Junggar Basin
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