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Introduction:  In ordinary chondrites, chromite is the only 

common mineral that survives long-term exposure on Earth. 
However, a recent study [1] showed that chromite grains from 
ordinary chondrites contain small inclusions of the matrix miner-
als of the meteorite and that information about the silicate matrix 
of the original meteorite can be derived from these inclusions. 
Thus, the inclusions are an important tool in classification of fos-
sil extraterrestrial chromite used for characterizing the past influx 
of material to Earth (e.g. [2]), but have, due to their small nature, 
previously been difficult to locate. The main aim of this study is 
to, with the help of synchrotron radiation X-ray tomographic mi-
croscopy (SRXTM), establish a fast and non-destructive protocol 
in which chromite grains can be scanned and inclusions located. 
SXRTM will also allow quantitative and morphological studies 
of both host chromite grains and inclusions in three dimensions. 

Material and Methods: 385 chromite grains from eight 
equilibrated (type 4-6) ordinary chondrites of different groups (H, 
L, LL) were searched for inclusions. The grains were stacked in 
capillaries and then analyzed using SRXTM at the TOMCAT 
beamline of the Swiss Light Source at the Paul Scherrer Institute 
[3]. An automatic sample exchanger integrated at the beamline 
[4] enabled unattended measurements over the course of 26 
hours. The tomographic reconstructions were performed using a 
highly optimized routine based on a Fourier transform method 
and a gridding procedure [5]. 

Results and Discussion: Analysis of the reconstructed data 
reveals that inclusions are readily distinguished down to a resolu-
tion of <1 µm and that almost 2/3 of all grains contained one or 
more inclusions. The number of inclusions within each chromite 
grain varies from 1 - >300. The average number of inclusions in 
samples of petrographic type 4 is about twice as high (33 inclu-
sions grain-1) compared to types 5 and 6 (15 inclusions grain-1, 
respectively). The size of the inclusions range from <1 to 2.4×105 
μm3. A comparison of the average size of the largest inclusion 
from each chromite grain shows that petrographic type 6 chro-
mite grains have an average inclusion size >20 times larger than 
that of grains from type 4 and 5. 

Conclusion: The method applied in this study to identify in-
clusions in chromite grains, using SRXTM, allows for large 
amounts of grains to be analyzed in a short time with high spatial 
and contrast resolution. The method is non-destructive and does 
not affect the properties of the material analyzed, i.e. grains of 
interest can be recollected and further studied. Furthermore, the 
size and frequency distribution of inclusions can be used to assess 
the petrographic type of the precursor meteorite. 
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