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Abstract

This paper takes the Jurassic black rock series in the Qiangtang Basin as the research object.
Through sedimentological, elemental geochemical and isotopic analyses, combined with the re-
gional tectonic evolution background, the paleoenvironmental characteristics of this set of rock
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series and their control on the enrichment of organic matter are systematically discussed. The re-
search shows that the Jurassic in the Qiangtang Basin experienced three tectonic-sedimentary
stages: the rift stage, the foreland basin stage and the intracontinental reformation stage. The black
rock series mainly developed in the restricted evaporative environment of the foreland basin stage
in the Middle Jurassic. Geochemical indicators (such as V/Cr > 2, U/Th > 1.25, Pr/Ph < 1) and sedi-
mentary structures (laminated limestone, evaporite layer) indicate that the black rock series
formed in a saline lake basin or deep-water platform trench environment under anoxic-strongly
reducing conditions, and was jointly affected by tectonic subsidence and provenance supply caused
by the closure of the Paleo-Tethys Ocean. The enrichment of organic matter is mainly controlled by
the synergistic effect of paleoclimate (arid-semiarid), paleosalinity (high salinity) and redox condi-
tions (strongly reducing). Among them, the black shales of the Buqu Formation and the Xiali For-
mation have the highest TOC values (>2%), and the kerogen is mainly of Type I-II, showing the po-
tential of high-quality source rocks. The established “tectonic basin control-environmental coupling”
sedimentary model provides a theoretical basis for deepening the understanding of the evolution
of the Tethys tectonic domain and the evaluation of oil and gas resources.
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Table 1. Sedimentary characteristics and tectonic settings of different stages in the Qiangtang basin
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