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Nebular processes and fractional crystallization 

during core formation of planets have produced 

some compositional variation in the platinum group 

element chemistry of stony meteorites and irons. 

More reduced materials like enstatite and ordinary 

chondrites have low Ru/Rh and Ir/Rh mass ratios 

compared to more oxidized and volatile-rich 

materials such as carbonaceous chondrites that 

formed at greater heliocentric distance. This 

compositional variation makes it possible to identify 

projectile types from impact craters. Clearwater East 

and Lappajärvi samples have low Ru/Rh and Ir/Rh 

mass ratios unknown from meteorite collections. 
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