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Localized spectral admittances of the large Martian volcanoes are modeled by assum-
ing that surface and subsurface loads are elastically supported by the lithosphere and
with a precise forward modeling of the gravity. The comparison of the observed and
modeled data provides contraints on the elastic thickness, crustal thickness, load den-
sity and crustal density. We find that densities of the Martian volcanoes are generally
well constrained with values of 3200ś100 kg mˆ3 and reache 3270ś150 kg mˆ3 be-
neath the Elysium rise. If these densities are representative of the Northern lowlands
and that lower densities can be found in the southern hemisphere, then Pratt compensa-
tion is likely responsible for the approximately 6 km elevation difference between the
Northern and Southern hemispheres. We illustrate this effect with crustal models with
and without lateral density variations between the northern and southern hemisphere
The elastic thicknesses associated with Martian volcanoes are found between 56ś20
km for Elysium rise and 105́s40km for Ascraeus Mons. We found that all volcanoes
except Pavonis are better modeled with the presence of less dense material in the upper
mantle, which is either indicative of a mantle plume, a depleted mantle composition
or a hot upper mantle. These results are in agreement with the Mars Express HRSC
data. We finally discuss how these observations provide constraints on the amplitude
of lateral variations in the upper mantle
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