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Introduction: Iron meteorites are fragments of asteroidal 

cores, that have separated from the mantel silicates by gravita-
tional settling of liquid FeNi. During this process some Si parti-
tioned into the metal. The Si content in the iron meteorites is thus 
a sensitive indicator of temperature and oxygen fugacity during 
metal segregation in small planetesimals.  

Si contents in iron meteorites are not well known, they are 
below the detection limit of most analytical methods. Wai and 
Wasson [1] give an upper limit of 20 µg/g. Here we used secon-
dary ion mass spectrometry (SIMS) to determine Si contents in 
various iron meteorites. 

Analytical: With a Cameca 1270 SIMS spectrometer at the 
Centre de Recherches Pétrographiques et Géochimiques in 
Nancy, France the Si contents of the following magmatic and 
non-magmatic iron meteorites (related group in brackets) were 
analyzed: Toluca, Landes, Canyon Diablo (group IAB), San Mar-
tin, Sao Juliao de Moreira, Walker County, Guadaloupe y caldo 
(group IIAB), Cape York (group IIIAB), Seeläsgen (group 
IIICD) Ballinoo, Perryville (group IIC), Mont Dieu, Watson, 
Miles (group IIE).  

Results: The measured Si contents are remarkably low, they 
lie between 0.1 to 0.3 µg/g. There is no difference between 
magmatic and non-magmatic groups, average of magmatic irons 
is  0.25±0.05 µg/g and that of non-magmatic irons is 0.14±0.02 
µg/g. Also we did not see a difference in Si between kamacite 
and  taenite in meteorites exhibiting Widmanstätten patterns.  
Discussion: Si contents of iron meteorites were calculated for 
different temperatures by assuming equilibrium between eucritic 
silicates and FeNi, using activity coefficients for Si in FeNi de-
termined recently by furnace experiments [2]. Comparison with 
the measured data shows, that final metal-silicate equilibration in 
iron meteorites must have occurred at temperatures as low as 
1200 °C. This temperature is difficult to reconcile with fractional 
crystallization of large bodies of molten FeNi that are required to 
explain the siderophile trace element patterns of iron meteorites.  
In general, the low contents of Si and also Cr in iron meteorites 

chi

require oxidizing conditions during metal formation. Oxidizing 
conditions alone are not sufficient to produce the low Si-contents 
measured in this work, low temperates are required in addition.  
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