Isostasy amplifies relative sea-level
change on continental-scale deltas

Sara Moron

THE UNIVERSITY OF

SYDNEY




Unidirectional flexural isostasy

Increase in Increase in

\ subsidence

t2



Sediment load partitioning and sea-level changes

tn

=\,

t2

LS

t1 HS




This study

tn

Can flexural isostatic adjustments
be of high frequency and
bidirectional?

Is there a direct response of the
flexural isostasy to the load
partitioning due to eustasy?
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Set of simulations with synthetic sea-level curves of different
frequencies and amplitudes
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Is there a direct response of the
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sea-level changes?
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Compared to a suite of non-flexurally-compensated models
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The code

BADLANDS

Basin and Landscape Dynamics

Simulates

Hillslope processes (linear & non-linear diffusion)

Fluvial incision (‘modified’ Stream Power Law, Transport)
Sea-level fluctuations

Uses gFlex to solve elastic plate flexure

Not accounted in this study:
« Compaction

« Submarine gravity currents
* Grain sizes

 Tectonic subsidence


https://github.com/awickert/gFlex
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Flexural isostatic compensation is
monotonic ONLY if sea-level change is
not considered

Flexural isostatic compensation is in
sync the frequency of the sea-level
changes.

There is a direct response of the
flexural isostatic compensation to
sea-level changes
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Conclusions

* Flexural isostatic adjustments are bidirectional over 100-1000
Kyr time-scales and mirror the magnitude, frequency, and
direction of sea-level fluctuations

* |sostatic adjustments play an important role in driving along-
strike and cross-shelf river-mouth migration and sediment

accumulation.

» Climate-forced sea-level changes set up a feedback mechanism
that results in self-sustaining creation of accommodation into
which sediment is deposited and plays a major role in delta
morphology and stratigraphic architecture
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