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Fig.1

Transformation from supercritical flow to suberitical flow"”

(a) transformation process of supercritical flow and subcritical flow under the controlled by hydraulic jumps in different sedimentary environments; (b) transformation process of

superecritical flow and subcritical flow without hydraulic jumps
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Fig.2  Evolution of sediment transport in supercritical turbidity currents

(a) supercritical flow accelerates erosion, hydraulic jumping and transformation into subcritical flow deposition within a single cyclic step, along with the resulting sediment

products?®; (b) seismic profile shows evolution of sediment transport from the proximal end of cyclic steps on the canyon side to the distal end, where the cyclic steps transi-

tion from large-scale to small-scale erosion, then to small-scale deposition, and finally to large-scale deposition cyclic steps "% (¢) water tank simulation experiment shows

the evolution process of sediment transport from deposition from proximal end to distal end, where the cyclic steps and unstable antidunes are transformed into supercritical

dunes, stable antidunes, then subcritical flow ripple deposits!

[72]
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(a) gravel-inlaid muddy clasts types and characteristics; (b) formation process of gravel-inlaid muddy clasts and how it differs from the formation process of armored muddy

clasts; (c) erosion process of supercritical turbidity current and the formation of hybrid-event beds and sediment distribution patterns
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Abstract: [ Significance ] Deepening the understanding of the transport evolution and depositional processes in sedi-
ment gravity flows is the best way to achieve the effective resolution of debates on terminology and to establish stan-
dard expressions describing sediment gravity flows.[ Progress ] The transformation between supercritical and subcriti-
cal turbidity currents is a key dynamic property of sediment gravity flows in relatively proximal depositional settings.
Such transformation may occur either as a result of hydraulic jumps, or via self-organized evolution that is indepen-
dent of hydraulic jumps. Flow dilution is constrained by gravity transformation or by surface transformation, either of
which may determine the transition from high-concentration debris flows into low-concentration turbidity currents. Dif-
ferent transport and settling processes in debris flows and turbidity currents, along with the suppression of turbulence
by mud content, are the primary driving mechanisms of the transformation of turbidity currents into muddy debris
flows. Erosion of muddy substrates by a supercritical turbidity current increases mud content and transforms it into a
muddy debris flow, and may also form hybrid-event beds. Transitional gravity flows are significant components of hy-
brid gravity flows. Flow efficiency in gravity flows is the core factor that determines the differences in transport evolu-
tion and in the deposition of sediment. Transformation between supercritical and subcritical turbidity currents primari-
ly occurs in relatively proximal channelized hyperconcentrated density flows, and in gravelly, high-density turbi-
dites, in the channel-lobe transition zone. The transformation of turbidity currents into muddy debris flows, on the
other hand, mainly occurs in relatively distal, lobe-associated, sandy, high-density turbidites and deep-water,
plain, low-density turbidites.[ Conclusions and Prospects ] Recent insights into the transport evolution and deposi-
tional processes of sediment gravity flows further enrich the perceptions of process sedimentology by providing a theo-
retical basis for rationally interpreting the origination of gravity flow sandbodies and similarly debated issues ; further,
they highlight the critical importance of outcrop sedimentological studies.

Key words: sediment gravity flow; supercritical flow; hybrid gravity flow; transitional gravity flow; flow evolution;

depositional processes



