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Introduction: Zakłodzie is one of the ungrouped enstatite 

achondrites. It was classified by some authors [1, 2] as an im-
pact-melt rock, but others (T. A. Przylibski & research team) 
have suggested that a new meteorite group of primitive enstatite 
achondrites can be defined. They proposed to include into that 
group, apart from Zakłodzie, several other enstatite meteorites, 
e.g.: Happy Canyon, Ilafegh 009, QUE 94204 and Yamato 8404 
[3–5]. Zakłodzie has an extraordinary mineral composition, com-
prising e.g. keilite [5] and, in the innermost part, spherical nod-
ules of graphite and metal, surrounded by enstatite crystals. Both, 
inclusions of graphite in metal grains and metal grains in graphite 
are found. These kinds of inclusions are important for establish-
ing the temperatures of metamorphism leading to chondrule bor-
ders effaceing and recrystallization of plagioclase II [4]. Further 
constraints on the crystallization temperature can be inferred 
from determination of the graphite structure. 

Samples and Experiments: Analyses were made on a frag-
ment of the innermost part of Zakłodzie, a few cm2 in size. Ele-
ment mapping was done on SEM JEOL JSM–5500LV. Raman 
spectra were obtained on confocal microspectrometer T-64000 
(Jobin-Yvon) equipped with microscope Olympus BX-40; the 
514.5 nm Ar line was used for sample excitation. X-ray powder 
diffraction analyses were performed on X’Pert Philips PW 3710 
diffractometer (Co Kα). 

Results: Element mapping shows that carbon nodules are set 
in iron or, locally, enclosed in silicate minerals. The diameters of 
the nodules are between 0.1 and 4 mm (exceptionally, up to 9 
mm). Graphite was observed in association with all other mineral 
components of the meteorite, i.e. sinoite, schreibersite, troilite, 
enstatite and FeNi phases. The Raman spectra show graphite 
lines at 1580 cm−1 for G band, and 1355 cm−1 for D band; they 
also show broad peaks at 2700 cm−1. According to Lespade me-
thod [6], the graphite from Zakłodzie is determined as semi-
ordered to ordered. X-ray diffraction results confirm the hexago-
nal structure of alphagraphite. Further investigations are in pro-
gress to establish more detailed structural characteristics of the 
Zakłodzie graphite. 
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