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Introduction:  It has long been known that the Mg/Si ratio of the 
Earth’s primitive upper mantle (PUM) is elevated relative to most 
types of chondrites.  Some workers attribute this to extraction of Si 
into the Earth’s core [1, 2].  The abundances of V and Cr are well 
established in planetary mantles and are depleted relative to Si.  If Si 
were extracted into planetary cores, elements more siderophile than 
Si should be as well.  Drake and Righter [3] note that the few ex-
periments that exist suggest that Si remains lithophile under redox 
conditions pertaining to Earth’s core formation.  They argue that the 
Mg/Si ratio of PUM is the bulk planet ratio, with profound implica-
tions for the accretion of Earth and the width of the “feeding zones” 
during accretion in the inner solar system.  Understanding whether 
Si can be extracted into planetary cores is also important to inter-
preting chemical analyses of surface rocks on other planets, either 
from orbital data, in situ analysis, meteorite analysis, or returned 
sample analysis. 

Results:  Drake et al. [4] systematically investigated the parti-
tioning of V and Cr between metal and silicate at 1260 °C and one 
bar as a function of oxygen fugacity.  While Si was present in their 
charges, it was not reported for metal because of fluorescence ef-
fects from Si in surrounding silicate.  We have carefully reanalyzed 
these samples for V, Cr, and Si using the electron probe, specifically 
avoiding the fluorescence problem using the techniques developed 
in our group [5, 6].   

Conclusions:  These results, when taken in concert with those 
reported by Wade and Wood [7], Kilburn and Wood [8], and Gess-
mann and Rubie [9] indicate that under all experimental conditions 
for which data exist (1 bar to 250 kbar, 1260 °C - 2300 °C, redox 
states of IW to IW-5), V and Cr are always more siderophile than Si.  
Had Si been extracted into the Earth's core, presumably during 
metal/silicate equilibration in a magma ocean event [10], the abun-
dances of V and Cr in the Earth's mantle would be much lower than 
observed.  This result leads inexorably to the conclusion that the 
Mg/Si ratio of the Earth's upper mantle is an intrinsic bulk property 
of the silicate Earth and that Earth accreted from material which in 
aggregate is distinct from material accreting to Mars and the aster-
oids. 
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