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Fig. 1 Geographical distribution of the Weihe graben tectonic unit and sampling locations
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Fig. 2 Comprehensive lithology column diagram
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Fig. 3 Sedimentary facies of the Bailuyuan Formation in the Weihe Graben
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Fig. 5 Zircon age harmony diagram and age spectrum
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Source-sink characteristics of the Weihe Graben and their controlling
effects on sedimentary system and reservoir characteristics
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Abstract: [Objective] The properties of provenance play a crucial role in controlling Paleogene deposition and
reservoir development in China's offshore basins. However, due to the high costs of coring and the interpretation
ambiguities associated with seismic data, there is a lack of visual evidence to support related understandings. The
Weihe Graben is a Cenozoic rifting basin, and regional geological studies indicate significant differences in
provenance system between the northern and southern of the Weihe Graben, These differences and the tectonic
setting and provenance systems exhibit strong similarities with the offshore basins. [Methods] Based on outcrops
and systematic sampling in Weihe Graben, zircon U-Pb dating, cast thin section, backscattering, and X-ray
diffraction analysis are carried out to investigate the source system, deposition, and reservoir characteristics of the
northern and southern sandbodies within the graben. [Results] The findings reveal that the detrital zircons in the
northern Huacheng section exhibit two prominent ancient peaks from the North China Craton, alongside a younger
peak corresponding to Caledonian and Hercynian tectonic movements. The conglomerate gravel types at the base of
the sequence predominantly consist of carbonate rocks, calcareouss clastic rocks, and metamorphic rocks, which
reflect distinct characteristics of Paleozoic carbonate and clastic rocks from the Weibei Uplift in the north. In
contrast, the southern profiles are dominated by detrital zircons from late Caledonian and Late Indosinian peaks,
with gravel types primarily consisting of granites and metamorphic rocks, indicative of provenance from the
southern Qinling Mountains. Observations of profiles demonstrate that these provenance differences result in
significant disparities in the sedimentary system and reservoir characteristics. The carbonate provenance area of the
Weibei Uplift corresponds to a small, mud-rich sedimentary body, where the bottom conglomerate transitions
directly to silty sand and mudstone, resulting in high calcium content in the reservoir. Conversely, the southern
Qinling orogenic belt features extensive sedimentary bodies, multi-cycle sand-rich deposits, and low calcium
content. [Conclusions] The distinct types of provenance systems provide the material basis and prerequisite for
reservoir development and subsequent diagenesis. The analysis of outcrop systems in the Weihe graben offers
valuable reference on offshore basin research in China.
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