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During early stages of differentiation, terrestrial planets may 
undergo extensive melting, resulting in deep and global magma 
oceans (MO). For Mars, after its solidification, the contrast of 
density between early-formed Mg-rich MO cumulates located at 
the bottom of the martian mantle, and later Fe-rich MO cumu-
lates at the top of the mantle is expected to induce mantle over-
turn[1]. During the overturn, deep cumulates are brought up to 
shallower depths and can melt by adiabatic decompression, with 
large degrees of partial melting of up to 60-65%[2]. While sher-
gottites record the progressive crystallization of the magma 
ocean[3], nakhlites provide the first geochemical evidence that a 
mantle overturn occurred[2]. Following the mantle overturn, the 
large volumes of magma produced above the upwelling cumu-
lates may have resurfaced the whole planet, hence creating an 
early martian crust[4], and potentially generating the martian 
crustal dichotomy[2]. 

Using the hypothesized mineralogy of the martian mantle[5], 
the evolution of the Fe/Mg ratio during the crystallization of the 
martian magma ocean results in Mg# >80 for cumulates deeper 
than 13 GPa.  Consecutively to the mantle overturn, the direct 
product of 60 % partial melting of these cumulates is magmas 
with Mg# > 79. These high Mg#’s are comparable to terrestrial 
Archaean komatiites, despite that the martian mantle is, as a 
whole, slightly more enriched in Fe (or depleted in Mg) com-
pared to the terrestrial mantle (Mg# of 75 and 81 respectively for 
the martian and terrestrial bulk silicate mantle). 

However, high Mg# magmas are not apparent in the geologi-
cal record of Mars, not only in orbiting spacecraft and lander 
data[6], but also in martian meteorite parental magma models[7]. 
This implies that this primordial komatiite-like crust has been 
altered and/or covered by following eruptive episodes and sedi-
ment deposits, and is not exposed anymore in the present crust of 
Mars. Mineral segregation within thick komatiite lava flows dur-
ing crystallization could also lead to biased observations from 
spacecrafts. 
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