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The goal of our study was to investigate possible 

compositional differences between the chromites pre-

sent in the interior of a meteorite and the chromites 

formed within the fusion crust. We report here the 

composition of 150 chromites measured within the 

bulk and 159 chromites found in the crust of 9 ordinary 

chondrites of different groups: 8 fall (H4, three H5, 

LL5, LL6, L3.6, L6) and 1 find (L3-6, H5 – the latter 

processed by Plasmatron in order to create a synthetic 

analog of a fusion crust, to be compared with the rest 

of the sample[1]). 

Petrographic observations and chemical analysis  

have been performed with various scanning electron 

microscopes, a field-emission microprobe, LA-ICP-

MS, synchrotron-based XANES... 

Chromites found in the interior of the meteorite are 

usually anhedral and relatively large in size (several 

tens of micrometers), whereas chromites formed within 

the crust are consistently smaller (few micrometers in 

size) and can display anhedral, or subhedral to euhe-

dral habit. 

The Mg# and Al# determined for all the chromites 

found in the interior show a fair agreement with data 

reported in the literature for chromite compositions in 

ordinary chondrites [2-5], which display a small scatter 

of the Al# (ca.0.13±0.025) and a large variation of the 

Mg# (from 0.05 to 0.30). 

 When compared with the ones found in the bulk, 

chromites found within the fusion crusts generally ex-

hibit similar values of the Al#; however, they display a 

much larger scatter of the Mg# and, usually, also larger 

average Mg# (up to 0.65) than their counterparts in the 

interior. 

 Chromites in the fusion crusts are often associated 

to magnetite dendrites made up by magnetite octahe-

dral crystals 200-400 nanometers wide; occasionally, 

other spinel group minerals can be found, as magnesi-

ochromites and magnesioferrites. In most of the sam-

ples studied, several chromite crystals are mantled by 

magnetite crystals, but the reverse has never been ob-

served throughout our study: no magnetite crystal has 

ever been found mantled by chromites. Textural data 

so far collected suggest a crystallization sequence in 

the fusion crust: olivine, chromite, magnetite. 

A small but significant fraction (~14%) of chro-

mites grown in the fusion crust display a detectable Ni 

content, in marked contrast with those found in the 

bulk (where only ca. 2% of the analysed chromites 

display Ni contents above the detection limit). 

The meteorite sample (El Hammami, H5) pro-

cessed with a plasmathron to create a synthetic fusion 

crust [1] has been analysed as well in order to ascertain 

if, under controlled temperature conditions, chromites 

could be formed within the surficial melt and to com-

pare the compositionof the newly formed chromites 

with those present in the interior of the meteorte. Also 

in this case, chromites found within the fusion crust 

formed at controlled conditions (Temperature meas-

ured at the sample surface at 2400-2200 K for 20 sec-

onds) display similar Al# and sensibly higher Mg# 

compared to those in the bulk. 

In conclusion, our study supports the crystallization 

sequence proposed for the fusion crust of ordinary 

chondrites, with chromite crystallizing in the melt im-

mediately after olivine and before magnetite, possibly 

incorporating Ni from the melt and displaying signifi-

cant variations in Mg#, likely as result of local temper-

ature and oxygen fugacity conditions upon melting and 

cooling. 
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