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Abstract: Investigating the Cretaceous paleotectonic framework, prototype basins, and lithofacies paleogeographic
characteristics of the Tethyan domain is essential for gaining a deeper understanding of the hydrocarbon accumulation
patterns therein. Focusing on prototype basins and lithofacies paleogeographic characteristics during the Early
Cretaceous (125 Ma+) and Late Cretaceous (90 Maz ) in the Tethyan domain, this study highlights the role of the
Cretaceous structural and sedimentary evolution in governing hydrocarbon accumulation and enrichment in the domain.
The results indicate the rapid spreading of the Neo-Tethys Ocean during the Early Cretaceous (125 Ma+). Accordingly,
the Tethyan domain near Laurasia witnessed the formation of passive margin, rift, and back-arc basins in the Europe-

North Africa and Middle East-Central Asia sections; the development of passive margin and back-arc basins in its
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western China-India section, and the occurrence of intracratonic basins in its eastern China-Southeast Asia section. In
contrast, the Tethyan domain near Gondwanaland featured extensive passive margin basins during this period. As the
Neo-Tethys Ocean began to contract during the Late Cretaceous (90 Ma+ ) , the passive margin basins in the Tethyan
domain near Gondwana and the rift basins and back-arc basins in the realm near Laurasia were maintained and further
developed. Throughout the Early and Late Cretaceous, lithofacies assemblages dominated by thickly laminated
sandstones, mudstones, and carbonate rocks were widely seen along both the northern and southern margins of the
Tethyan domain, with multiple source rock-reservoir-caprock assemblages favorable for hydrocarbon accumulation
formed vertically. Notably, regions along the northern margin of Gondwana, including North Africa, the Middle East,
and the northern Australian Plate, exhibit superior geological conditions for hydrocarbon accumulation. During the
Cretaceous, the Persian Gulf region of the Middle East exhibited passive margin prototype basins with littoral-neritic to
bathyal sediments against a relatively stable plate. In comparison, the Arabian Plate’ s low-latitude environment
facilitated the formation and preservation of large quantities of organic-rich source rocks, as well as the multiple
reservoir-caprock assemblages of high quality.

Key words: hydrocarbon enrichment, lithofacies paleogeography, paleotectonic framework, Cretaceous, prototype

basin, Tethyan domain
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Fig. 1 Map showing the regional tectonic framework of the Tethyan domain and adjacent areas
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