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Fig. 1 Types of flows corresponding to density differ-

ences between the effluent and the catchment ba-

sin(modified from reference [ 3])
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Fig. 2 Formation process of hyperpycnal flows

(modified from reference [ 36])
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Fig. 3 Transport and sedimentary processes of hyperpycnal flows (modified from reference [15])
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Fig. 4 Main lithofacies of hyperpycnites (modified from reference [15])
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Fig. 5 Rhythmic bedding of muddy siltstone and silty mudstone at the base of the Permian Longtan Formation in Chao-

hu area, Anhui Province
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Fig. 6 Depositional evolution and corresponding sedimentary sequence of hyperpycnal flows (modified from reference [407])
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Research progress on flood-triggered hyperpycnal flows in
sedimentary basins
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Abstract: Hyperpycnal flows triggered by floods are important deep-water gravity flow sedimentary
systems in basins and are currently a hot topic in sedimentology research., Based on extensive literature re-
view, this paper summarizes the research status and progress of hyperpycnal flows in terms of their devel-
opment conditions, evolutionary processes, and sedimentary characteristics. Hyperpycnal flows are dense,
formed and less affected by buoyancy during flood periods when a sediment-laden fluid plunges into the
bottom of a water body and flows basinward. The formation of hyperpycnal flows is influenced by various
factors, including topography, climate, and sediment sources. The evolutionary process of hyperpycnal
flows involves backwater zone, depth-limited plume zone, and plunging zone, with frequent fluctuations in
flow rate during flow, but overall exhibiting a hydrodynamic evolution characteristic of initial enhancement
followed by attenuation. The sedimentary products formed by hyperpycnal flows are called hyperpycnites.
They can be distinguished from other gravity flow deposits by their development of the typical sedimentary
structures such as water causes cross-bedding, interlayer scour contact surface, allochthonous plant frag-
ments, and the coupling of inverse and normal grading. Hyperpycnites can be divided into three
lithofacies: bed load, the suspended load, and lofting, based on the sediment transport mode of the flow.
The sedimentary characteristics of hyperpycnal deposits are closely related to the energy evolution process
of hyperpycnal flows, and thus the characteristics of sedimentary sequences and sedimentary units formed
in different spatial locations also vary. In-depth research on hyperpycnal flow sedimentation contributes to
improving deep-water gravity flow theory and is of great significance for understanding surface geological
processes, reconstructing ancient environments, and guiding oil and gas exploration. Future research can
focus on constructing multiple sedimentary models, studying the coupling of multiple factors, and conduc-
ting multi-scale observation and monitoring to provide more accurate scientific basis for the development
and practical geological applications of hyperpycnal flow sedimentology.

Key words: hyperpycnal flow; formation condition; evolutionary process; sedimentary characteristic



