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Abstract

A highstand shoreline begins where its transgression ends. This turnaround at maximum flooding marks the switch from retrogradation to
progradation and the beginning of the highstand systems tract. Confirming a surface defining this transition stratigraphically is challenging and
requires detailed mapping. Dating this surface to century scales requires high-resolution techniques that are generally only available for the last
glacial cycle. This transition is thus only known accurately for a few shorelines globally. The oldest of these maximum flooding turnarounds
recorded for the recent Holocene highstand are generally on deltaic coastlines, and dated to about 7,000 yr. BP or less. Our recent detailed
mapping of morphostratigraphic units in the Parana Delta system of the inner Rio de la Plata Estuary characterizes this maximum-flooding
turnaround, and dates it to over 8,000 yr. BP. This currently makes the Parana the oldest confirmed highstand delta globally. The Parana is one
of the ten largest rivers in the world and hosts large population centers. While the lower part of the delta has received considerable attention,
the upper delta remains poorly studied, offering rich opportunities for new insights. Analysis of neotectonics, wave action, and sediment supply
of the upper and lower delta segment yields insights into the evolution for this part of the South Atlantic coast. This study provides a sequence
stratigraphic and chronological model of delta landforms through field mapping and OSL/C14 numerical dates of sedimentary cores. The delta
starts at sea-level highstand with prograding beach cheniers by 8,400/8,100 yr. BP. These highstand cheniers continue prograding at this level
(+6.5 masl) until ~6,500 yr. BP. Transgressive stratigraphy underneath these cheniers date to 9,300 yr. BP, bracketing maximum flooding and
highstand turnaround at ~8,000/9,000 yr. BP. This is ca. 1,000 yr. before this turnaround is recorded in the next oldest deltas globally, and
~1,800 yr. earlier than previously considered for the Parana Delta. Progradation continues through a falling stage lasting from 6,500 yr. BP to
4,500 yr. BP (+5 masl), which levels into a lowstand (+2 masl) from 4,500 yr. BP to Present. The initial highstand delta was fluvial-dominated,
but altered to a mixed wave-dominated delta by ~8,000 yr. BP. Forced regression after highstand wave-delta propagation caused downsteps at
~6,500 yr. BP and ~4,500 yr. BP, bracketing the falling stage systems tract between these downstep surfaces. Starting ~2,200 yr. BP, the delta
returned to a fluvial-dominated delta system, which remains the case until today. The Parana Delta system likely hit maximum flooding and the
highstand turnaround early because of uplift along the Atlantic margin of southern South America. This resulted in early relative-sea-level
stableization and comparatively early development of a highstand systems tract. Continued uplift over the Holocene caused relative sea level
fall, which manifests as falling-stage downsteps in the strand.



