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» Crater density is used to date
planetary surfaces

« Crater morphology is used to study

surface processes (erosion,

sedimentation, lava infilling...
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Building Crater Size and Depth Frequency
Distribution (CSDFD)
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» CSDFD are build using a 2D kernel estimator
» i.e. Each crater is convoluted by a gaussian filter

» Filter properties are determined from the crater z
population
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From CSDFD to crater obliteration
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» Density can be modeled for 10~

a given age and diameter
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» We add a temporal aspect
to CSDFD
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» Deepest craters are
assumed to be the youngest 5
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From CSDFD to crater obliteration
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Martian obliteration rates

3000

K Craters data base
2500 from Robbins et al.,

(2017)

» Depth for 85% of
craters >5 km
(43879 craters)

» Geology simplified
from Tanaka et al.,

s \ (2014)
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[> Strong signal from the volcanic provinces]




Martian obliteration rates
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Tharsis province
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» Infilling by lava flows?

» Active during Hesperian and early Amazonian
. J




High resolution mapping
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High resolution mapping
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» Upper area

» Lava flow
morphology
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» Lower area

» Smooth plain
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High resolution mapping
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Building CSDFD

[ Upper area ]
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Building CSDFD
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Analysis of crater size and depth frequency distribution provide an
continuous estimation of lava flow emplacement

. J




A new method to interpret crater populations

» We successfully combined crater statistics and
morphology

» Our method track volcanism through crater infilling by
lava flows

» Intensity and timing of Martian volcanism

» Complete history of the studied geologic surface

Perspectives

» Estimation of the volume of lava from the
crater infilling rates

» More high resolution mapping
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