
Unified Theory of Volcanic Origin for 
Martian Meteorites

A new, coherent model has been proposed to 
explain the distinct rock types that make up 
the three major subsets of martian meteorites 
as generated in distinct volcanic episodes.
• How martian meteorites are related to one 

another, and to rocks analyzed by the Mars 
Exploration Rovers, has remained a puzzle for 
planetary geochemists.

• Comparison with volcanoes from Hawai’i 
shows that martian meteorites can be 
explained by the same process of massive, deep plume volcanism to form 

shergottites; and by bending of the martian 
lithosphere by enormous volcanic loads to 
form nakhlites or chassignites.

• This new model allows for a fuller 
understanding of major reservoirs in Mars 
and connection with tectonics, and 
demonstrates that similarities between 
Earth and Mars extend to the nature and 
type of volcanism and tectonic processes.
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