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Leal physicgnomy and
cdumped sotopes
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Volcanism

Poneplains, and lava flows
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and ingised rivers

gravity changes L‘
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and ocRank gateways R

from Hoggard et al., 2021

Wide variety of diverse data that can be
used to constrain vertical motions.

Challenge of accurately constraining
dynamic topography in deep time
requires identification and dating of
geological features that can track
changes in elevation through time over a
sufficiently large scale.

They provide a useful guide to sub-plate
support (amplitudes and wavelength of
uplift), but even more powerful when
combined with geophysical data and
geodynamic models.



« Wide variety of diverse data that can be
used to constrain vertical motions.

Leal physicgnomy and
cdumped sotopes
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escarpments,
and ingised rivers

« Challenge of accurately constraining
dynamic topography in deep time
requires identification and dating of
geological features that can track
changes in elevation through time over a
sufficiently large scale.

Satelize altimetry and
gravity changes

« They provide a useful guide to sub-plate
support (amplitudes and wavelength of
uplift), but even more powerful when
combined with geophysical data and
geodynamic models.
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[1] Uplift from the present-day elevation of marine strata

Mean Stratigraphic Age [Ma] Elevation [km]
100.5 93.9 83.6 66.0 56.0 339 23.03 5325 0 1 2 3 4 5
— i i i i | ) D

 Cretaceous to
Recent marine
fossils from

paleobiodb.org

« 24,372 spot
measurements
of uplift

Fernandes & Roberts, 2020
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[1] Uplift from the present-day elevation of marine strata
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[1] Uplift from the present-day elevation of marine strata
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[2] Inverse modelling of continental drainage

Erosion

Uplift

Knickzone

Fernandes et al., 2019



[2] Inverse modelling of continental drainage

Erosion

Uplift

Knickzone

Fernandes et al., 2019



[2] Inverse modelling of continental drainage
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[2] Inverse modelling of continental drainage

a Mississippi

3
£
X

=2
ke
©
>
2
Ll

1

0

b rms = 0.47

3
£
X

=2
O
©
>
2
L

r [ Yy of 1

e : o ,./‘G
D () 2 4 %’%& * 3» > g
Elevation, km e , '
T T ) 0 1000 2000 3000 4000 5000 6000
~12p- ~-100° _80° Distance, km

Fernandes et al., 2019



[2] Inverse modelling of continental drainage
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[2] Inverse modelling of continental drainage
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[3] Subsidence history of passive margins
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[3] Subsidence history of passive margins
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[3] Subsidence history of passive margins
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[3] Subsidence history of passive margins
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[3] Subsidence history of passive margins
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[3] Subsidence history of passive margins
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[3] Subsidence history of passive margins
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Geophysical data
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Geophysical data

Free air gravity anomaly [mgal]
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Geophysical data
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Drivers of Uplift
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Drivers of Uplift
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Drivers of Uplift
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is a global problem.
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* Quantifying the amplitudes,
length-scales and timing of

changes in dynamic topography

is a global problem. 2

* We can constrain in the Late
Mesozoic to Recent, harder to constrain in
deeper time.

Elevation ey

- “Seeing though” the continental lithosphere

to get at a purely convection signal is still a
major challenge.

Thank you!



