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In a companion paper[l] we have documented the anomalous Cr isotopic composition of 

Cr-rich spinels from the Murchison meteorite. These were hand-picked following crushing and 

heavy liquid separation on the basis of their pink to red colours. Similar grains with high 

refractive index and sometimes octahedral shapes but with distinct blue colours were also picked. 

EPMA analyses identified them as spinels with low Cr203 abundance, ranging from 0 to 2.5 wt. 
9%. A few pyroxene grains were also identified. We have measured the Mg isotopic composition 

of five such grains. The purpose of the study was to determine whether the anomalies in Cr 

isotopes, in Cr-rich spinels, were replicated in other elements, such as Mg, assuming a similar 

origin for the Cr-rich and Cr-poor type. 

Mg analyses in Murchison blue-spinels have been reported previously by Ireland, 

Compston and Esat [2]. These workers identified extensive Mg isotope fractionation ranging from 

+1 to + ~ W G G  per mass unit (enriched in the heavy Mg isotopes) with one grain having +46Yi per 

amu fractionation. These spinels also exhibited excesses in 2 6 ~ ~  ranging from 0.2 to 2.2 Ym with 

a mean value of 1 3 . 2 5  760. 

The samples used in this work ranged in size from 150 to 350 pm. They were crushed in 

mineral oil and a small fragment (=30 pa)  of each was directly loaded for Mg analysis. The data 

are shown in the Table and the Figure. The extreme range for instrumental fractionation, for 

repeat analyses, is f 1.5 %o per amu. Instrinsic mass fractionation for Mg can only be confirmed 

outside of this range. Three of the four samples analyzed show significant mass fractionation 

ranging from -2.5 to 4.9 %o per amu and well resolved excesses in 2 6 ~ ~  ranging from about 1 %o 

to 4.3 %o. The negative fractionation values imply enrichment in the light Mg isotopes. This is in 

contrast to the consistent heavy Mg enrichment determined by Ireland et al. [2] in Murchison 

spinels. It is possible that the present samples are distinct from those analyzed previously. The 

excesses in 26Mg are of similar order of magnitude as those determined by Ireland et al. [I]. The 

27AlPMg ratio, determined from EPMA analyses of surface spots, for all the spinels is 2.6 and 

for the pyroxene grain 4.3. If the excesses in XMg are attributed to %A1 decay, then the variation 

in #6Mg from 0 to 4.3 %o implies a heterogenous distribution of 26A1 amongst the spinel grains. 

The initial 26A@7Al ratio ranges from 0 to 2.3~10-4 for the spinels and 2 6 ~ @ 7 ~ 1  = 4 x 10-5 for 

the pyroxene. These ratios are within the range of values for meteoritic inclusions previously 

studied [3]. The enrichment in the light isotopes indicates that the Mg incorporated into the spinels 

is a condensate. 
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The present data, and the previous Mg analyses in Murchison spinels [2], confm the 

highly anomalous nature of Mg isotopes in these inclusions. The Mg isotopes exhibit mass 

fractionation as well as anomalies in 2 6 ~ ~ .  Whether the intrinsic mass fractionation effects are 

also inherent in the more volatile element Cr remains to be determined. The anomalies in 5 3 ~ r  and 

5 4 ~ r  we reported [I] reinforce the unique properties of these spinels and rival some of the effects 

found in FUN inclusions [3,4]. 
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Mg in Murchison Blue Spinels 

Pyx. A7 -4.9 

Sample Fractionation a 826Mgb 5 
A ( ~ ~ M ~ M ~ ) %  f 20 

a A ( ~ ~ ) = [ ( ~ ~ M @ ~ M ~ ) ~ / O .  123857-1)lx 1000 
where M denotes the measured raw ratio 
and 25Mg/24~g=0.123857 is the mean - I  
value for terrestrial standards. 

b Corrected for fractionation c using the NBS -5 - 4  -3 -2  -I o I 
standard value 2 5 ~ g / ~ ~ M g =  0.12663. 
826Mg=[(26~g/24~g)J0.14110-1]~1OOOW A *'ug permil 
here 0.141102 is the mean value for 
terrestrial standards. 
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