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Previous scanning electron microscopy (SEM) study of 
chondrites [1, 4] and pallasites [2, 5] indicates to a presence a lot 
of primary and secondary sculptures on a surface of mineral 
grains. Most of the sculptures are thought to be produced during 
thermal and shock effects connected with a complex, multistage 
formation history of the meteorites. Here we present the data on a 
SEM and energy dispersive spectroscopy (EDS) examination of 
sculptural features and chemical composition of a surface of 
grains separated from a fine-grained fraction of the Norton 
County achondrite [6]. The following minerals and their inter-
growthes are detected as separate grains: enstatite, forsterite, 
troilite, kamacite, brezinaite, ferroalabandite, daubreelite and 
oldhamite. Iron hydroxides, regular crystals of calcite and gyp-
sum, and fine-grained films of manganite are detected as weath-
ering products. As we know, this is the first time the brezinaite is 
found in the Norton County achondrite. It was revealed as a fri-
able grain of green-grayish colour with perfect-developed cleav-
age [6]. The EDS data indicate to the following composition (wt. 
%): 48.2 Cr, 41.2 S, 6.78 Ca, 1.72 Mg, and admixture of Mn, Fe, 
Ti, Ni, Mg and Si. The presence of Ca, Ni, Mg, Mn and Si is 
probably due to analytical contamination by surrounding miner-
als. The presence of refrectory elements such as Ti, V and Cr is 
the main chemical feature of the sulfides that indicates to a high 
temperature formation of the aubrite. For example, troilite con-
tains (wt. %) up to 2.91 Ti, 1.04 Cr and 0.27 V, daubreelite does 
up to 2.04 Ti and 0.24 V, and brezinaite – up to 0.79 Ti. 

A surface of the examined mineral grains and their fractures 
is characterized by the following sculptures: 1. elongated voids 
(rivulet-like voids of [3]) which are parallel to the axis c of ensta-
tite crystals; 2. inclusions of troilite on enstatite, Cu-Fe-Ti-alloy 
on olivine, and some unidentified minerals which result in their 
preferable crystallization on a mineral phase boundary during 
slow cooling; 3. submicron pores on enstatite and olivine grains 
that could indicate possibly some gas inclusions; 4. well-
developed cleavage along [110] for enstatite, and lamellar de-
formations on enstatite, olivine, troilite and kamacite formed as a 
result of shock; 5. sticked drops, emulsions and streams of melt 
on enstatite, olivine and troilite grains produced by shock heat-
ing; 6. thin growth steps on a face of a troilite crystal that testify 
to their slightly unequilibrated formation probably as result of a 
post-shock heating.  

Thus, the SEM and EDS-study of a small portion of the ma-
terial allows to get additional data about a mineralogical compo-
sition and a fine structure of the achondrite. The morphological 
and chemical features support the previous petrographic results 
[3] on important role of multistage shock metamorphism in the 
cosmic history of the Norton County parent body.  
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