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Abstract The distribution of the Asian drainage network has undergone a complex evolution due to
the Cenozoic uplift of the Tibetan Plateau. As a critical transport channel located northwest of the South
China Sea, the Red River plays a pivotal role in the source-to-sink sedimentary system of the South China
Basin. Therefore, reconstructing its evolutionary history is essential for understanding regional
paleogeographic patterns. In this study, detrital zircon U-Pb chronology was employed to analyze sediments
from the Red River system. The results reveal six major age groups: Himalayan orogeny (30-40 Ma),
Indosinian orogeny (240 —260 Ma ), Caledonian orogeny (440 -460 Ma ), Jinningian orogeny ( 750
-1000 Ma) , Liiliangian orogeny ( 1700 —2000 Ma ), and the Ancient Crust Growth Period ( 2300
—-3000 Ma) . These findings indicate that the southwestern Yangtze Craton ( Ailao Shan and Day Nui Con

Voi Belts) and the northern IndoChina Block are the primary sources of the Red River sediments.
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Furthermore, it is proposed that during the Early Miocene, the modern Red River was initially a minor
river in northern Vietnam. Subsequently, with the continuous uplift of the Yunnan-Guizhou Plateau in the
southeastern part of the Tibetan Plateau, the Red River experienced headward erosion along the Ailao

Shan-Red River strike-slip fault zone during the Neogene. By the Pleistocene, sediments transported by

the modern Red River had covered the entire Yinggehai Basin.
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Fig. 1 Tectonic units of southeastern Tibetan Plateau (a), geological map of drainage area

of modern Red River and sample locations (b)
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H-4 1 ARt/ A A REED) AL 22.7081°N 103.7382°E A3
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4V-415 1 EA k%) o e i / / Hoang et al., 2009
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Sl 1 / / Wang et al.,2020
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YSYA 1 W R A W 7 35 1 — g i / / Yan et al.,2011
LO 7 / / Wang et al.,2019b
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Fig. 2 CL images of representative zircon grains (a), and Th/ U ratio from modern Red River sand samples (b)
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