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Although it is suggested that early Mars had water on its surface, there is no stable liquid water on Mars.

According to deuterium-to-hydrogen ratios, water may have escaped to space (Villanueva et al., 2015).

However, these estimates do not sufficiently explain and therefore it is suggested that Mars has water

reservoir in its interior(Carr and Head, 2003). In this study, we investigated possible existence of water in

the Mars’ interior inferred from elastic thicknesses. Elastic thickness is roughly equivalent to Earth’s

plate and is estimated from topography and gravity. It is also affected by water. We calculated respective

elastic thicknesses under dry and wet conditions about 13 areas which had been estimated elastic

thicknesses by topography and gravity. We compared resultant values with observed values (McGovern et

al., 2004), then we verify presence of water in the Mars’ interior. 

 

We estimated rheological structure to determine elastic thickness. Rock strength in brittle and ductile

deformation regions was determined from the frictional strength (depending on pressure) and flow laws

(depending on composition and temperature), respectively. Under wet conditions, we assumed pore

pressure and decrease of frictional coefficient in brittle regions and intracrystalline water in ductile

regions. We applied diffusion creep, dislocation creep and Peierls creep in ductile regions. We calculated

temperature profiles from the concentration of radioactive isotopes and their half-time. Ages are

determined by the crater chronology. 

 

Consequently, the younger they are, the thicker elastic thicknesses are in general. In the case of younger

areas, values under dry conditions are consistent with observed ones. However, values under wet

conditions are more consistent in older areas. Therefore, it is suggested that older areas (especially

formed in Noachian) were under wet conditions when they are formed. 

 

If there had been plate tectonics on early Mars (Sleep, 1994), subduction by plate tectonics had carried

water into the Mars’ interior and there were much water there in Noachian. However, plate tectonics

stopped and no more water carried into the interior. Water decreased by degassing, then there were little

or no water.
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