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Introduction: To examine compositional variability and cor-

relation of these results with a priori knowledge of chondrule, 
CAI, reduced metal, and matrix volume abundances within the 
Allende (CV3ox) chondrite, we performed trace and major ele-
mental analysis of serial Allende sections analyzed by X-ray mi-
crotomography. With this work we hope to: 1) obtain information 
about the homogeneity of Allende, 2) shed light on the issue of 
complementary chemical relationships among chondrite compo-
nents, and 3) verify assumed information on reservoirs of major 
and trace elements.   

Methodology: We examined a 31mm × 6mm × 4mm paral-
lelepiped segment of Allende at resolution of 17.1 µm/voxel with 
synchrotron x-ray microtomography (μCT) at the GSE-CARS of 
the Advanced Photon Source (APS).  Data collection details were 
similar to those in [1]. Following tomographic analysis, we cut 
the sample section into 10 unequally-sized parallel slices ranging 
in mass from 75 to 500 mg. Volumetric contents of high tempera-
ture inclusions, matrix and metal within each serial slice were 
digitally isolated using the techniques outlined in [2].  Subse-
quent to microtomography, samples were homogenized and ali-
quots taken for determination of 60 major, minor, and trace ele-
ments via ICPMS [3]. 

Results and Discussion: As a whole, our μCT results show a 
bulk average and 1σ standard deviation of 22 ± 4 vol % high 
temperature inclusions (chondrules and CAIs), 0.7 ± 0.6 vol % 
metal, and 78 ± 4 vol % matrix within bulk Allende, in agree-
ment with the results of [4, 5]. Smaller samples were more likely 
to have larger deviations from the mean. 

Precision of replicate elemental analyses were sufficient to 
reveal compositional heterogeneity for all measured elements in 
the 75 to 500 mg samples.  Concentrations of major elements 
Mg, Al, S, Ca, and Fe vary on average by 7.6% relative to bulk. 
Minor elements Na, P, K, Ti, Cr, Mn and Ni were slightly more 
variable with an average of 9.6% relative to bulk.  The highly 
volatile trace elements (HVTE) Cd, In, Tl, Pb, and Bi demon-
strated the largest variability with an average of 14.4% relative to 
bulk with Cd and In varying >20% between samples.  Correlation 
analysis of microtomography results and composition indicate 
the HVTE correlate most strongly with sample matrix content.  
Additionally, Tl, Pb, and Bi correlate modestly with metal con-
tent.  All HVTE show inverse correlation with inclusion content. 

Trace element results show smaller deviations than chon-
drule/matrix ratios within the samples suggesting secondary al-
teration have mobilized some elements. The late addition of 
HVTE to grain surfaces prior to accretion may also account for 
this observation.  
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