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Introduction:  Variations in the isotopic composi-

tions between Earth and other Solar System bodies has 
been well documented. While there are large and well 
documented variations in Oxygen isotopes between 
Earth and meteorites and their components [1], smaller 
variations in 26Mg, 53Cr, 129Xe, 182W and 142Nd are due 
to decay of extinct radionuclides. With recent devel-
opments in mass spectrometry techniques, extremely 
small isotopic differences, as low as a few ppm, have 
been discovered between bulk meteorites and the Earth 
for 54Cr [2], 50Ti [3], 95,97Mo [4], 96Zr [5], 135, 138Ba 
[6,7], 142Nd [8] and 144Sm [9]. Several isotopic anoma-
lies have also been identified in pre-solar SiC grains. 

Si, Mg and Ca isotopic variations: Very recently, 
it has been shown that the Silicon isotopic composi-
tions (δ30Si) of bulk meteorites (both differentiated and 
undifferentiated) are lighter (by ~0.3‰) than the Bulk 
Silicate Earth (BSE) and the Moon [10]. The heavier 
Si-isotopic composition of the Earth compared to bulk 
meteorites has been attributed to core formation on 
Earth. There is, however, a very limited dataset avail-
able for the Si-isotopic composition of terrestrial sam-
ples and meteorites owing to the analytical difficulties 
in measuring Si isotopes. 

Mg isotopic compositions (δ25Mg) of most meteor-
ites do not show much variability and it is debatable 
whether the BSE has a slightly heavier isotopic com-
position compared to chondrites [11] or is chondritic 
[12]. Ca isotopic compositions of chondritic meteorites 
are also distinctly lighter than terrestrial igneous rocks 
[13]. 

What causes the isotopic variability? The iso-
topic differences between Earth and bulk meteorites 
can broadly be attributed to the following processes: 
(1) Terrestrial fractionation, (2) Fractionation and in-
complete mixing in the solar nebula prior to accretion 
and (3) Late injection of pre-solar material and its in-
homogeneous distribution. 

Goals of the present study: We have undertaken a 
recent study to perform Si, Mg and Ca isotopic meas-
urements in the same samples of chondritic meteorites 
and silicate terrestrial samples. Si and Mg isotopes are 
analyzed by MC-ICPMS. Measurement of standards 
have yielded an external reproducibility of less than 
0.2‰ for δ30Si and ~ 0.1‰ for δ26Mg. Ca isotopes are 
analyzed by TIMS. By analyzing the isotopes of Si, 
Mg and Ca, which are major chemical constituents of 
meteorites and the bulk silicate Earth, we wish to un-
derstand the processes leading to differences in iso-

topic compositions of undifferentiated meteorites and 
the Earth. 
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