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INTRODUCTION

Paleo sea-level: important for paleo- Problem: There are currently large
climate, -ice-sheets and geodynamics uncertainties in Quaternary sea-level curves
N 50 + = | :l— Mid-PIeistocer;e transition—li I I I _
E  ofe | : .
[ |

3 -50 ¢ | | -
(4] I |

¢ 100 x i : : | -

-150 | : 1 : 1 | |
0 500 2000 2500

b .

~ of | i | ] %}

£ g _

o 1

3 .50 == °° ¥ e | e

@ 5 ©9C 9C 9¢

@ 11a

-100 - 1 1 1 1 | | | 1
0 50 100 150 200 250 300 350 400 450
Age (ka) De Gelder et al. (2020, QSR)

Why? Typically based on oxygen isotope ratios (6180):
sea-level curves are very variable depending on methodology to convert 5180

Alternative: Looking at the coastlines for relative sea-level indicators -> marine terraces



Marine terraces are flat or gently sloping
surfaces of marine origin, bounded by
(fossil) sea-cliffs land- and seawards

Forward modelling studies
Varying input parameters (existing sea-
level curves) to compare models and
observations

e.qg. Jara-Munoz et al., 2016, 2019; Melnick, 2016; Leclerc &
Feuillet, 2019; Pastier et al., 2019; De Gelder et al., 2020

Next step: inversion?
We aim to develop a method to find range
of parameters (sea-level histories) that
could reproduce observed morphology
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APPROACH

CLIFF EROSION MODEL
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APPROACH

Cubic-spline interpolation

SEA-LEVEL CURVES °

» Using nodes and cubic-spline 40

interpolation as approximation
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Sea-Level (m)

SYNTHETIC TESTS: 3 NODE INVERSION
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» Vary the nodes in the box to find
back the correct values that .
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topography
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SYNTHETIC TESTS: 7 NODES, 2 PROFILES
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REAL TERRACE EXAMPLES: SANTA CRUZ

SANTA CRUZ

» Simple profile - 5 terraces, all dated (though under discussion)

14,018 ROSENBLOOM AND ANDERSON: MARINE TERRACE LANDSCAPE EVALUATION
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Sea-Level (m)

REAL TERRACE EXAMPLES: SANTA CRU1275_ s
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REAL TERRACE EXAMPLES: SANTA CRUZ

Sea-Level (m)

SANTA CRUZ

» Good fit with realistic results

» Highstands better constrained
than lowstands

» Non-unique solutions: younger,
higher sea-level peaks similar
effect as older, lower sea-level
peaks
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Wave base depth (m)
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REAL TERRACE EXAMPLES: SANTA CRUZ

OTHER PARAMETERS

» Apart from sea-level, also constraining other parameters
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REAL TERRACE EXAMPLES: CORINTH

CORINTH

» More terraces (more complicated), poorly dated

» Possible to invert multiple profiles, down to ~400 ka

G. de Gelder et al. / Quaternary Science Reviews 229 (2020) 106132
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REAL TERRACE EXAMPLES: CORINTH vAcheloas'sill, * » ... Google Earth
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REAL TERRACE EXAMPLES: CORINTH

CORINTH

De Gelder et al.,, 2019
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» Constant uplift rates for the three profile



Sea-Level (m)

REAL TERRACE EXAMPLES: CORINTH

CORINTH - PROFILE 1
€
» Only fixed the highstands, low T
stands percentage between %
peaks, max. rate of sl-change uij’

» Narrower constraints for
younger terraces
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REAL TERRACE EXAMPLES: CORINTH

CORINTH - WAVE BASE AND EROSION RATE?

» Trade-off between wave base and erosion rate

» Slightly deeper wave base in Profile 1

» Slightly lower erosion rate in Profile 3
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REAL TERRACE EXAMPLES: CORINTH

CORINTH - WAVE BASE AND EROSION RATE?
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REAL TERRACE EXAMPLES: CORINTH

Profile 1
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REAL TERRACE EXAMPLES: CORINTH
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DISCUSSION: SEDIMENTOLOGY
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short marine intervals, largely lake history
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DISCUSSION: SEDIMENTOLOGY

short marine intervals, largely lake history
Lake level probably fluctuated significantly

Compatible with our results, sill depth

shallower in the past?

4
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Gawthorpe et al., 2022.
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CONCLUSIONS & OUTLOOK

CONCLUSIONS

» Inversion useful tool in marine terrace analysis, more comprehensive perspective
» Multiple terraces much better constrained inversion, and/or reducing bias

» Applicable to marine terrace sequences that are poorly dated and/or have a
complicated sea/lake level history

OUTLOOK

» Applying model to wave-cut
marine terraces worldwide

» Apply for coral reef terraces




