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Abstract: The characteristics and development model of the paleo-provenance system of the Paleogene Wenchang
Formation in the Kaiping Sag, Pearl River Mouth Basin, remain poorly understood, resulting in uncertainties regarding
the genesis and distribution of favorable sand bodies and hindering the identification of favorable exploration targets.
Using data from lithic fragment identification, heavy mineral analysis, detrital zircon U-Pb dating, and seismic surveys,
this study systematically analyzed parent rock types, sediment source area characteristics, and provenance directions,
investigated the evolution and development model of the provenance system, seeking to provide a scientific basis for
predicting favorable sand bodies. As indicated by the research results, the provenance of the Wenchang Formation in
the Kaiping Sag was derived predominantly from rejuvenated orogenic belts and volcanic arcs, with the majority being
composed of felsic components from the upper crust. Zircon U-Pb dating and heavy mineral analysis reveal potential
sediment source areas in the south, northwest, southwest, and northeast parts of the study area. Synsedimentary
volcanic activity also contributed abundant tuffaceous material, giving rise to a multi-directional , multi-source, and non-
steady provenance system. Stratigraphic comparison indicates that the lower member of the Wenchang Formation was

jointly influenced by sediment supply from the Shenhu Uplift to the north, the Shunhe Uplift to the south, the Yunkai
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Low Uplift to the northeast, and contemporaneous intra-basin volcanic sources. In the upper member, the contribution
from the Shenhu Uplift progressively increased, whereas that from contemporaneous intra-basin sources diminished.
Tectonic evolution and paleogeomorphology controlled the development model of the provenance system and the types of
sedimentary systems within the Wenchang Formation. A transitional fault slope-fault nose provenance system developed
in the north dominated fan-delta development in the lower member of the Wenchang Formation and is characterized by a
proximal, small-scale fan system. A proximal, gentle-slope fault-trough provenance system developed in the southwest
governed the development of braided-river delta along the gentle-slope zone of the western sub-sag. A distal, gentle-
slope paleo-valley provenance system developed in the south controlled braided-river delta development in the gentle-
slope zone of the southern main sub-sag and is characterized by a distal, large-scale fan system.

Key words: zircon U-Pb dating, heavy mineral assemblage, provenance analysis, source-to-sink system, Wenchang

Formation, Kaiping Sag, Pearl River Mouth Basin
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Fig. 1

Tectonic location of the Pearl River Mouth Basin (a), structural outline (b) and composite stratigraphic column (¢) of the Kaiping

Sag, Pearl River Mouth Basin (PRMB)!2
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