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The three most important elements in the bulk composition of 
chondritic meteorites and larger planetary bodies are Fe, Mg, and 
Si, with roughly similar number of atoms. Together with oxygen, 
they account for about 90% of the total mass of a chondrite or a 
bulk planet. Si/Mg ratios (wt.%) in undifferentiated solar system 
materials vary by about 20%. Fe/Mg (wt.%) ratios are more 
variable, from 2.1 in EH-chondrites, to 1.21 in LL-chondrites (CI 
1.96, Sun 2.00 ± 0.4), indicating loss of metal from the formation 
region of chondrites, before final accretion [1].  
Most chondritic meteorites contain chondrules, rapidly 
crystallized melt droplets. Chondrules in chondrites without 
metamorphic overprinting show a large range in FeO  with 
average FeO contents significantly below the  Fetot of bulk 
meteorites [2,3,4]. Low FeO of chondrules is balanced by high 
FeO of matrices and/or high Fe of a separate FeNi-metal phase to 
produce near solar bulk meteorite Fe/Mg ratios. Current work on 
R-chondrites shows an average FeO content of 8.42 ± 2.5 for 10 
chondrules of unequilibrated lithologies in NWA753 [5], 
remarkably low in this highly oxidized meteorite. Since R-
chondrites contain about 50% matrix, matrix FeO must be 
correspondingly high to achieve the bulk chondritic  Fe/Mg ratio  
of 1.89 [5]. FeNi-metal is absent.  
The low and variable FeO contents of chondrules in various 
groups of chondritic meteorites indicates formation by the same 
processes from chemically similar but not identical reservoirs. 
Other siderophiles (Ni, Co etc.) in chondrules vary in parallel 
with Fe, suggesting incorporation of initially metallic FeNi into 
chondrule precursors. On or before chondrule melting most of the 
metal was oxidized. The Fe that was not consumed in chondrules 
remained as FeNi-metal, which was in some cases later oxidized, 
after chondrules had formed.  
Mg, high in chondrules, low in matrix and absent in metal shows 
the opposite behavior to Fe. The approximately solar Fe/Mg in  
most chondritic meteorites implies a solar reservoir with respect 
to Mg and Fe. In some cases chondrule formation went to 
completion using up all available  Mg, in others some Mg ended 
up in fine grained matrix. Chondrules, matrix and FeNi-metal in 
given meteorite group must have formed from a single 
approximately solar reservoir. Arbitrary mixing of components 
with different Fe/Mg ratios would never produce a bulk meteorite 
solar Fe/Mg ratio.  
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