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Fig.1 (a) The threefold division of shallow-marine deltas into fluvial-dominated, wave-dominated, and tide-dominated types

with modern examples (modified from Galloway); (b) Delta classification based on dominant process (river, wave and tide) of

sediment dispersal and grain size at the delta front (modified from Xue et al.”"; Orton et al.™ ); (¢) Ternary diagram of coastal

environments with prevailing physical processes (modified from Dashtgard et al.”)
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Fig.2 Main sedimentary structures and probability of processes in shallow marine deposits from extensive literature review

(modified from Rossi et al.”")

Percentage = probability that a given structure results from fluvial, wave or tidal process
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Fig.3 Simplified interactions between river currents and waves at a deltaic river mouth (modified from Anthony

[29])

(a, b) waves re-work river mouth bar under weak river influence; (c, d) strong river jets block waves and disrupt longshore currents, promoting formation of a river mouth bar
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Fig.4 Conceptual evolution model for asymmetric deltas influenced by river and wave processes (modified from Bhattacharya et al.”")

Updrift flank consists of beach ridge plain; downdrift flank consists of bayhead deltas, lagoons and barrier islands
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highlighted zone indicates significant fluvial and tidal interaction
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Fig.13  Quantitative approach to characterize a sedimentary succession and the influence of mixed processes

from recorded paleo-environmental signals (modified from Rossi et al.”")

(a) classical sedimentological log of a parasequence from Jurassic Las Lajas (Argentina) deltaic strata; (b) probability graph showing mixed wave, fluvial and tidal processes over time
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Abstract: Mixed-energy process interaction of river, wave and tidal currents is one of the main research questions in
sedimentology. In this study, the interactions of river-wave, river-tide, wave-tide and river-wave-tide in deltas and
other coastal depositional systems are reviewed, and the associated sedimentary features are summarized. Mixed river
and wave processes usually occur near the river mouth, and the relative strength and angle of the waves influence the
morphology and sediment distribution in deltas. Long-term mixed processes may result in asymmetrical deltas and
wave-dominated compound-clinoform deltas. The combined processes of river and tide are seen in the fluvial-to-ma-
rine transition zone of deltas and estuaries, particularly in macrotidal and mesotidal regions. Depositious of deltas and
estuaries tend to repeat vertical stacking as sea level, sediment supply and climate change. Tidal processes have a sig-
nificant impact on wave-influenced environments, as they not only directly influence sediment deposition, but also
shift wave zones along the shoreface profile when water depth varies with tidal cycle. Despite there have been some re-
cent research on mixed-process depositional systems, the short-term and long-term interaction processes still need to
be better understood.
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