






Stabilization of sea level at 

+6.5 m a.s.l. 

Shift to warmer, humid 

subtropical climate in the 

early Holocene 

Intensified SE-NW oriented 

winds create wave trains and 

clockwise littoral currents 

Chenier development started 

by 8 kyr BP (maybe as early 

as 8.5 kyr BP)

Highstand Systems Tract (8000 – 6500 kyr BP)
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Falling Stage Systems Tract (6500 – 4500 kyr BP)
• ~6.5 kyr BP 

onset of FSST 
and drop in 
RSL of ~1.5  m 
a.s.l. 

• Lateral 
expansion of the 
delta and 
strandplain 

• Mid Holocene 
hypsithermal

• Cheniers sandier 
and contain 
abundance of 
marine shells

Gualeguay

Buenos Aires

Rosario

Victoria

Location Map

N

Falling Stage



Lowstand Systems Tract (4500 kyr BP – Present)

• 4.5 kyr BP, 
second base 
level drop of ~2 
m to +3 m a.s.l. 

• Dry and windy 
conditions

• 1.8 kyr BP, the 
onset of modern 
day climatic 
conditions and 
the shift from a 
wave-dominated 
delta to a fluvial-
dominated delta

Gualeguay

Buenos Aires

Rosario

Victoria

Location Map

N

Lowstand



Holocene Relative Sea Level Curve

Comparison of RSL Curves
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6.5 Meters

(Bracco, et al., 2011)

(Colombo, et al., 2021)

(Colombo, et al., 2021)

This Study

Comparing Holocene Relative Sea Level Curves



The Upper Parana Delta
The Highstand Inflection

Rosario

Victoria

~9000 - 19,000 ybp – Transgression

Highstand Coastal Barrier 

9000 – 8000 ybp

Highstand Progradation ~8000 – 6500 ybp

Upper Bayhead Fill 

~9000 ybp - Present
Dissection

Dissection

Po Coastal Plain, Italy (Catuneanu, 2019; after Amorosi, et al., 2005, 2017)

9000 – 8000 ybp



Po Coastal Plain, Italy (Catuneanu, 2019; after Amorosi, et al., 2005, 2017)

The Trajectory Problem

Global Ages of 

Holocene Deltas
(from Stanley and Warne, 1994)

(from Nienhuis, et al., 2023)



The Parana – The World’s Oldest Delta?

Global Ages of 

Holocene Deltas
(from Stanley and Warne, 1994)

(from Nienhuis, et al., 2023)
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Holocene Relative Sea Level Curves



R2 = 0.730790
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0.73 m/kyr Relative Drop

~8 kyr to present
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(Colombo, et al., 2021)

(Colombo, et al., 2021)

This Study

Comparing Holocene Relative Sea Level Curves

~1 m/kyr
~0.73 m/kyr



(Nienhuis, et al., 2023)
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Tectonic Solution

Part of the Rio de la Plata 

Craton 

Uplift over last 20 Ma due 

to weakened crust from 

eastward migration of arc 

magmatism

Exposure of 

Precambrian/Paleozoic 

Basement along Uruguayan 

Coast of Rio de la Plata

Exposure of Miocene 

strata at base of cliffs 

along NE margin of Inner 

Rio de la Plata 

~40 m of uplift during 

Late Pleistocene

(After Brunetto, et al., 2017)



Transgression 

Vs Regression 

during 

Eustatic Rise

(Stanley, 2005)

Relative vs. Absolute Sea Level and “Net” Marine/Transitional 

Accommodation
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The Parana – The World’s Oldest Delta?

Global Ages of 

Holocene Deltas
(from Stanley and Warne, 1994)

(from Nienhuis, et al., 2023)
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Four stages of delta growth

Highstand delta initiation by 

8,000 yr BP

Falling Stage 6500-4500 

Delta and chenier plain 

progradation 

Development of 1.8 kyr

fluvial dominated delta in 

the lowstand that kept up with 

sea level rise after ~1,000 yr

Early sea level rise and 

stabilization due to tectonic 

uplift

Continued progradation of 

delta from ~8,000 yr BP 

suggests Parana Delta is 

potentially the oldest 

highstand deltas in the 

world

Conclusions

Maximum Transgression (~8.4 kyr BP) Highstand (8 – 6.5 kyr BP)

Falling Stage (6.5 – 4.5 kyr BP) Lowstand (4.5 kyr BP – Present)



Thanks!

Questions?


