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Formation, evolution and sedimentary characteristics of supercritical sediment gravity-flow
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Abstract: Supercritical sediment gravity-flow refers to the high-density flow with Froude number more than 1, transporting from un-
derwater slope towards basin center, able to frequently transform between supercritical flow and subcritical flow under hydraulic
jump mechanism, so as to form large wave-shaped cyclic steps easy to be preserved. The sedimentary identification marks of super-
critical sediment gravity-flow mainly include the cyclic step integrative identification mark and the local identification marks including
the stratification structures caused by traction carpets, the lamination structures such as backset bedding, short-wavelength climbing
cross bedding and pseudo-foreset bed, and the erosion and soft-sediment deformation structures caused by hydraulic jump. Under the
ideal conditions, supercritical sediment gravity-flow leads to a sequential assemblage composed of pebbly cyclic steps, gravely chutes-
pool sedimentary fillings, unstable antidune sediments, stratified sandy sediments, sandy rippled sediments and normal sediment
from top to bottom in the vertical direction. Cyclic steps can be divided into erosional type and sedimentary type. From basin edge to
center, the erosional cyclic step is evolved to sedimentary type. The sedimentary evolution process of supercritical sediment gravity-
flow is jointly controlled by internal factors, such as fluid sediment concentration, flow discharge, sediment granularity and sedimen-
tary rate, and external factors, such as topographic slopes slope break positions water depth and the characteristics of sediments a-
vailable for erosion. The related research on supercritical sediment gravity-flow has deepened the understanding of the formation
mechanism of sediment gravity-flow channels, the genesis of deep~water massive coarse-grained sandstones and the evolution process
of gravity flow. In current stage, a series of problems require further research, including the fluid dynamic characteristicss sedimen-
tary identification marks and formation-evolution processes of supercritical sediment gravity-flow.
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Fig.3 Sedimentary characteristics of supercritical sedimentary gravity flow and the migration processes by monitoring
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