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Which parameters control the topography and denudation?

Tectonically inactive settings Tectonically active areas
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Goal: Quantify the main controlling factors on relief and denudation in
the slow tectonic settings




Atlas-Meseta System: an overview
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The Anti Atlas is an ancient orogen, uplifted initially during the Variscan orogeny (Late Paleozoic).
This range show a recent phase of late Cenozoic surface uplift. His topography reach more than
2000 m and shows a wide erosional surface at the maximum topography.



Anti-Atlas relict landscape
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We performed a topographic A TS )G Al e e, NTEEERCG
analysis, an analysis of the ’ ' " ’
outcropping lithologies and we
estimated denudation from 19Be
comogenic from active river
channels.
Denudation rates are mostly
representative for the upstream
relict landscape, where are located

the main quartz-bearing rocks




Anti-Atlas denudation rates

Basin-wide denudation rates (1°Be)
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Basin-wide erosion rates are consistently low, and range between 5 and 20 m/ Ma over a
time scale of ca. 70 £ 40 ky.




Longer-term denudation rates from eroded
volcanics

Pre-fluvial incision

Pre-lava flow topography (lava flow top)

valley floor

Basin-wide erosion rates range
between 10 and 20 m/ Ma over a
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Basin-wide denudation rate Mio-pliocene Depth of eroded material \time scaleof ca. 5 Myrs.
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°Be denudation rate (m/ Myr)

Denudation rates across time scales
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inactive tectonic settings in the uplited relict

» Global data
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1. Erosional steady-state?



Denudation vs k,,,/ slope/ relief/ precipitation
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Quartzite-dominated catchments
show higher values of granitic and
sedimentary basins, in the relict
landscape. Granite-domanated
catchments, conversly, show lower
values of metrics and channel
steepness considering the same range
of denudation rates.

Conclusion 2: Lithological control on the topographic relief



Denudation vs k,,, : a global view
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Conclusion 3: Climate does not seem to influence the erodibilty parameter
(K) in slow tectonic settings



Conclusions
oo 1. Erosional steady-state? (Anti-Atlas)

SN 2. Lithological can control the topographic relief in slow tectonic s
s settings =3

3. Climate does not seem to influence the erodibilty parameter (K) at =
in slow tectonic settings i
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