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Understanding the controls on tides is fundamental to predicting ancient

shoreline–shelf processes and, in tropical systems, mangrove development.
Existing predictive models of shoreline–shelf processes principally relate tidal
potential to shelf width (10–100 km) and shoreline morphology (1–10 km), but do
not fully consider larger-scale basin physiography (100–1000 km) or variability in
tidal influence with changing shoreline morphology.

A review of modern shoreline–shelf processes and paleotidal modelling studies
enabled development of a revised model for shoreline–shelf process prediction. The
dominance of modern wave-dominated shorelines suggests that wave fetch is the
first-order control on shoreline–shelf processes. Paleotidal models indicate the
separate controls of (1) basin physiography (100–1000 km) on tidal inflow versus
outflow and (2) shelf physiography (10–100 km) on shelf tidal resonance potential.
Models also demonstrate the variability in tide influence in shoreline embayments
(1–10 km) observed in the present-day. By considering the influence of the
accommodation to sediment supply ratio in terms of shoreline morphology, the
proposed decision tree considers the separate effects of basin physiography, shelf
width and shoreline morphology on wave, tide and fluvial processes. Process
prediction is limited to primary and secondary processes principally due to
uncertainty in the process interpretation of several sedimentary structures.

Along tropical shorelines, the development of carbon-rich mangroves is
principally related to both regional-scale (ca. 100–1000 km) and local-scale (ca. 1–
100 km) controls on shoreline–shelf processes. We demonstrate regional-scale
control by examining the long-term mangrove development in the Neogene South
China Sea and the sensitivity to local-scale geomorphology by investigating back-
barrier mangrove development in the Holocene northern Mekong River delta,
Vietnam. These physiographic controls have an important impact on the burial and
preservation of carbon-rich mangrove in space and time.


