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Ancient fluvial geomorphology  can be used to
determine past conditions on Mars
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Difference€arthand Mars

Alce and permafrost
ASediment density differences
ANo organisms

AMinimal tides

AGravity
A Modelling only option
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Methodology Eesa

AAnalytical equations (static 1D model)
ARun same scenario f@arthand Marsgravity

AEqual channel shape Discharge
Awidth

Aslope
AComparing equal water discharge

Slope =0.001 m/m
Width =200 m
Discharge = 2000
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Comparing flow conditions Eesa

For the same discharge (Q) and geometry
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Comparing flow conditions
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Comparing flow conditions Cesa
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Conclusions for Mars Cesa

_ess force pulling water downslope
_ower velocity

Higher water depth

_ower stresses
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sediment transport
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Transport modes Eesa
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Comparing sediment transport
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Comparing sediment transport

Komar, 1980

Burr etal., 2006
Grotzinger et al., 2013
Amy and Dorrell, 2021
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Comparing sediment transport
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Total sediment transport esa
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Conclusions for

ASediment easier mobilised

AHigher sediment transport rates

AMore suspended transport (relative and absolute)
AEffect of gravity varies with grain size

U Effect on morphology expected
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Hypotheses fo:

AFaster development of landforms

AMore overbank sedimentation
ALevee building
AReduced migration
AMore avulsions

ALower depositional slopes
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Hydromorphodynamic delta model
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Comparing delta evolution Eesa
Earth Mars

Hydrological time: 0.0 days - Morphological time: 0000 days Hydrological time: 0.0 days - Morphological time: 0000 days
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Delta volume
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Multiple sediment fractions
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Conclusions for Mars esa

Effects of lower gravity in Deltas

ADeltas (and other fluvial landforms) develop more rapidly on Mars (for the
same river discharge)

AHigher suspended transport rates
AMartian deltas have fewer active channels

ALess dynamic

ANo conclusions yet on levees and slopes

Thank you for your attention! Questions?
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