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Conclusion:

the

Mars, a single-plate planet, has never experfenced plate tectanies, so its surface has
preserved intact traces of internal deformatiion for 4.6 billion years. Studying
crustal thickness therefoire gives access toi the planet's geadynamie history, from
past magmatism to; the thermal evolution of the mantle and core.The problem #s
that gravity and topography data alione cannot uniquely determine crustal
thickness and density, the inverse problem s underdetermined, and #nSight
seismology priovides only e loeal anchor point, insufficient at a global
scale. The objestive of this work is to break this ambiguity by using surface =
deformation derived from tectonic structures as an addittanal independent
constraint, injected into a joidnt fversion to obtain more realistic models of

DATA

Data / Parameter Value Source
" _ Genova et al.

Gravity (GMM3) A(_m)=90 2016 [1]

Topography MOLA_shape Smith et al. 20012“
8,500 Knapmeyer et al.

aicaalcd structures 2006 [3]

crustalthickness 65 km InSight [4]

Elastic -tHICKNESS 100 km Wieczorek 2004 [5]

Crustal density 2,900 kg/m? Wieczorek 2022 [6;

Mantle density 3,500 kg/m? Khan et al. 2021 [7]|
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We intraiduce vertical surface deformation from tectonic faults as a new geophysical observable to
constrain Mars' internal structure. Converting a fault catalog intor a vertical displacement field and
incorporating it intoi a joint gravity—topography (G, 1) inversian breaks the classical non-unfqueness
between erustal density and Mohir depth.

Key finding: When incorporating surface faulting, the expresston of the hemispheric dichotomy in
the crustal thickness map i noiticeably attenuated eompared to classical G—H fnverstoins.

dmplication: This suggests that the dichotomy is not rooted in the crust itself (no Moho signature),
pointing to a non-extrusive origin for the Martian crust, rather than differentfated crustal emplacement
between hemispheres.

Perspective:

Spectral Extrapolation: Enables continuous
modeling of Martian gravity up to |_max = 240,
following Kaula’s rule (beta = 1,5 . 10*{-4})
beyond observational limits.

#75\,_ Geodynamic Value: Produces
< \| self-consistent high-resolution
gravity fields to better
constrain localized flexure and

density anomalies.
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