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Measurements of the 6 0, 6 0, 6 Si  and 6 S i  were made on 30 chondritic 

meteorites and 15 Allende inclusions. The and 6 1 7 0  measurements made on 
whole-rock samples of the Allende inclusions confirm the 160  enrichments and the 
relationship beheen the 180/160 and 170/160 of the oxygen in the inclusions 
found by Clayton and his colleagues (1). Our primary aim i n  this work was to 
determine i f  any analogous relationship exists between the 6 3 0 ~ i  and 6 2 9 ~ i  values 
i n  the Allende inclusions, as well as to determine i f  the variations i n  the silicon 
isotopes are i n  any way related to the variation i n  the oxygen isotopes. 

Similar investigations were made on the other meteorites. The s30si and @ 9 ~ i  
values are determined by mass spectrometric analysis of S i  F4 gas (2) obtained by 
fluorination of the meteorite samples. The SiF4 produced in this manner usually 
contains impurities of other volatile fluorides of phosphorous, sulfur, carbon and 
possibly nitrogen whose resence can introduce errors i n  the mass spectrometer 38 determination of the 6 Si  and @ 9 ~ i .  We believe we have obtained pure SiF4 
by removing the interfering elements prior to fluorination by reacting finely 
powdered samples with 1 :1 HCI and washing away the dissolved phosphates, 
sulfides, and other soluble impurities. Th is  treatment was followed by combustion 
of the samples at 800' for up to 12 hours i n  an atmosphere of 0 2  (PO2 c 1/2). The 
oxygen reacted with the carbon, carbides, sulfides, and perhaps other components 
converting them into volatile species, as well as oxidizing some of the ferrous and 
metallic iron. 6180 and 6170 analyses of the oxygen of the treated Allende 
inclusions was i n  most cases modified to only a small degree during these 
preliminary chemical treatments. In a l l  cases the 160  anomalies that are 
characteristic of the Allende inclusions were preserved during the treatment, indicating 
that none of the major constituents responsible for the unusual isotopic compositions of 
oxygen i n  the Allende inclusions were removed to a significant degree. The a c t w l  
values of the 6180 and 6170 used for the inclusions and meteorites are, however, 
based on the analyses o f  untreated samples. 

Following i s  a summary of the results we have obtained to date: The 6 3 0 ~ i  values 
of the stony meteorites (excluding the Allende inclusions) a l l  fal l  within a narrow 
range. Twenty-two out of 30 6 3 0 ~ i  values are within the range of -0.8 to -0.4% 
relative to our Rose Quartz standard. A l l  but two samples are within the range of 
-0.0 to -1.0 . These variations may very well be due to mineralogical differences 
between samp f es. (2) There i s  as yet insufficient information regarding the 
relatop h i  f the b30si values among coexisting minerals to be certain of this 
~ 0 ~ l ~ l ~ Y ~  qn any case, a t  present, insufficient numbers of meteorites have been 
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analyzed to indicate whether or not significant differences i n  6 S i  characterize 
different types of meteorites. The range of values for g9Si for the stony 
meteorites i s  -0.2 to +0.4 for 28 out of 30 samples; again with no obvious systematic 
relationship between the 629si and the different classes of meteorites. There 
i s  also no obvious systematic relationship between the 630Si and the 629Si for the 30 
meteorites. A plot of these data show that a large fraction of the meteorites 
form a cluster that lies within a *0.2%mnge for both 629Si and 630Si. The accuracy of 
the d O s i  and 62951 i s  not much better than *0.1% 

; c0ns=3 uently we cannot at this 
time rule out the possibility that a relationship between 63 S i  and 629Si might be 
observed with improvement in the precision of measurement. 

The 63OSi range for the 15 Allende inclusions i s  -1.6 to +2.6 which i s  much 
larger than in the 30 whole-rock chondrites that have been anal . For the 3r0ed Allende inclusions there i s  a systematic relationship between 6 SI and @9Si. A 
least squares linear f i t  to the data points obtained on the 15 inclusions gives the 
equation 6 3 0 ~ i  = 1.85 #9Si-0.98 with a correlation coefficient of 0.71. The slope 
of this line i s  very close to the value of two which i s  the value expected when the 
isotopic wriations are due to physico-chemical processes such as exchange reactions 
or diffusions. The range of the b Si30 values in the Allende inclusions i s  relatively 
large compared to that observed in  terrestrial and lunar rocks, and we think these 
variations are inherent in the inclusions themselves and are not a consequence of any 
fructionations caused by the preliminary chemical treatments of the samples. 
Definitive demonstration of such silicon isotope variations, however, would be of 
such interest that we intend to carry out further analyses of a much larger number of 
Allende inclusions in  order to establish more firmly this relationshi . There i s  no 5 suggestion in our data of any relationship between the 6180 and S OSi  value in the 
Allende inclusions. For example, many of the samples have 630Si values that cluster 
around -0.8 * 0.2% , yet their 6180 values range from 0 to -30% relative to the 
CCR tandard of Clayton. Also, the samples which exhibit the largest difference in l a  the 6 S i  value have 6180 values which are similar within 2%. The absence of any 
extreme enrichments in 28Si i n  the Allende inclusions suggests that whatever the 
mechanism responsible for the 160 anomaly, i t  apparently did not affect the silicon 
isotopic compositions. Pure 160 could have been formed by helium burning and the 
silicon isotopes could have formed by the C - 0  burning (3). 

Magnesiun isotopic variations in three of the incl usions analyzed for 6 3 0 ~ i  
(designated as 1 A, 2A and 3A) have previously been studied by Lee and Papanastassiou 
(4). A positive relationship seems to exist between 6~~~~ and SSi30, in that their 
6 2 6 ~ g  values are approximately 0, 0.5 and +1.5, respectively, as compared to our 
30 6 S i  values of - 1.6, - 1.1 and +2.3. However, further study w i l l  be needed before 

this relationship can be demonstrated with certainty. 
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