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Abstract. Mineralogical examinations have shown that fulgurite occurring
within Pustynia Bledowska in south Poland consists of relict quartz, quartz glass
(lechatelierite) and low cristobalite.

The occurrences of fulgurite are known both in contemporaneous
(Dana et al. 1962) and in older geological formations e.g. in Lower Per-
mian deposits (Birkenmajer 1973). Usually the tubes of the latter ones are
filled mineral substance and their walls, when compared with those of
the former, are intensely recrystallized and thus impoverished in glass.

Fulgurites are particularly common in desert areas. They are develo-

ped as arenaceous elongated single or bifurcated tubes, 1—3 cm in dia-
meter.
Mineralogy of fulgurites is generally little known. The majority of
papers dealing with this subject is descriptionary in character (Bawicki
1824, Aleksandrowicz 1859, Niedzwiecki 1889, Weyberg 1902, Julien 1903,
Morawiecki 1928, Birkenmajer 1973). The paper of Roemer (1876) re-
porting the occurrence of these forms near Starczynéw within Pustynia
Bledowska, does not differ from them.

The fulgurite in question consists of tubes, approximately 5 cm in dia-
meter. Even macroscopically three distinct zones can be distinguished
within their porous walls: inner, middle and outer one (Phot. 1), differing
in colour. The first is milky white, the second pinkish and the latter —
smoky, locally nearly black. Moreover, the above parts differ in the con-
tent of pores. These are most abundant in the inner one, whereby the ou-
ter zone contacting with sand displays lower porosity. As follows from
microscopic examination, these pores are spherical in shape and have no
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conjunctions with each others. Their diameters are generally opprox
1.5 mm. Outer zone of these ring sections is isotropic and often displays
fluidal structure (Phot. 2), due to remelting phenomena of quartz grains
and following of the whole matrix. Pseudomorphs of quartz, filled with
isotropic substance, are locally preserved. In middle and outer parts the
glassy mass is accompanied by more or less altered quartz grains. Usually
the are fractured and isotropised (Phot. 3). Some quartz grains are sur-
rounded by radial mineral aggregates showing optical properties of cristo-
balite (Phot. 4). Its refractive indices are: n, = 1.484 and n. = 1.487 and
birefringence very low (approx. 0.002). Consequently, the mineral under
consideration appears to be isotropic.

X-ray examinations of all the three zones distinguished have shown
that the dark outer zone is most abundant in glass. Only the most impor-
tant reflections of low cristobalite (4.02, 2.85 A) and quartz were found
in their diffraction patterns (Fig. 1). In other zones the amount of quartz
increases, whereby cristobalite is still present.
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Fig. 1. X-ray diffractometer pattern of fulgurite

Minera} composition of individual fulgurite zones in question have
been also investigated by means of infrared absorption analysis (Fig. 2).
As follows from the obtained data, apart from characteristic quartz bands
51161765 cmlgl, h1085 cm~1, 800cm-1, 780 cm-!, 695cm-!, 520cm~! and

cm~') there occurs the band 621 cm-—1, typical of 1 i i
(Pljushnina 1967). & Wil R i

Mineralogical examinations of fulgurite from Pustynia Bledowska have
shown that it was forming under conditions of typical thermal metamor-
phism. The increase of temperature caused by atmospheric electrical
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Fig. 2. Infrared absorption spectrum of fulgurite

discharge was, obviously, considerable. Elevated pressure was formed for
short period of time due to evolution of water vapour contained in clay
minerals and in pores between sand grains.

It is thus concluded that fulgurite in question was formed under con-
ditions of high temperature and low pressure as the product of remelting
process of quartz grains. This process resulted in the formation of quartz
glass (lechatelierite) which when cooling partly recrystallized first into
high and then into low cristobalite (transformation temperature of these
two modifications is 268°C). Metamorphism under consideration was very

close to that of sanidinite facies.

Acknowledgements: The writers are deeply indebted to Dr. T. Smigielska for
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Wiestaw HEFLIK, Wiodzimierz PARACHONIAK

CHARAKTERYSTYKA MINERALOGICZNA FULGURYTU
7Z PUSTYNI BLEDOWSKIEJ KOLO OLKUSZA

Streszczenie
W wyniku badan mineralogicznych fulgurytu z Pustyni Bledowskiej

autorzy stwierdzili, ze w jego sklad wchodzg — obok reliktowego kwar-
cu — szklo kwarcowe (lechaterieryt) i niskotemperaturowy krystobalit.

OBJASNIENIA FIGUR

Fig. 1. Dyfraktogram fulgurytu
Fig. 2. Widmo absorpcyjne w podczerwieni fulgurytu

Becaas XEDJIUK, Baodsumedlc [TAPAXOHSK

MUWHEPAJIOTHYECKASl XAPAKTEPHCTHKA ®YJIbTYPUTA
13 NMYCTbIHU-BJIEHIOBCKOM BJIU3 T. OJIbKYIIA

Pesome
MunepaJjiorHyeckue HCC/IeL0BaHus dyaprypura u3 Ilycrbiau-Biienos-

CKOIi BBISIBHJIM B €ro cocTaBe, KpOMe PEJMKTOBOrO KBAapua, JellaTelbepHt
(craBJEHHBIN KBapl) H HUCKOTEMIepaTypHbIi KPUCTOOAJHT.

OBbSICHEHUS K OPHUTYPAM

dur. 1. Jdudpakrorpamma QyJabrypHra
®ur. 2. UK-crexTp morJonleHus Qyaprypura
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PLATE I (PLANSZA I, TABJIULA I)

Phot. 1. A part of fulgurite displaying distinct porous texture. Natural size
Fragment {ulgurytu o wyraznej strukturze porowatej. Wielkos¢ naturaina
®parmMesT ¢Qyabrypura ¢ SIBHOH MOPHCTOH CTPYKTYPOH. EcrecTBeHHas BeJHUMHA

Phot. 2. Fluidal structure of glass in fulgurite. No nicols, enlarged 80 X
Fluidalna tekstura szkliwa fulgurytu. Bez nikoli. Pow. 80 X
dion1aapias TEKCTypa CTEK/JOBATOTO BelLECTBA (Gyabrypura. bes HUKOJIEH, YBET.
80 X
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Phot. 2

Wiestaw HEFLIK, Wlodzimierz PARACHONIAK — Mineralogy of fulgurite from
Pustynia Btedowska near Olkusz




Phot. 3.

Phot. 4.

PLATE II (PLANSZA II, TABJIMLA II)

Slightly fused quartz grain in outer part of fulgurite. Crossed nicols, en-
larged 80 X

Nadtopione ziarno kwarcu w zewnetrznej partii fulgurytu. Nikole skrzyzo-
wane. Pow. 80 X

[ToanaaBJeHHOe 3epPHO KBapla BO BHeUlHeill 30He (yJbrypHTa. Hukosn CKpelleHHbIe,
yBea. 80 X

Glass containing distinct recrystallization products (marked by an arrow).
No nicols, enlarged 80 X

Szkliwo z widocznymi produktami rekrystalizacji (oznaczone strzatkg). Bez
nikoli. Pow. 80 X

Crekn0BaTas Macca ¢ 3aMeTHBIMH MPOAYKTaMH MepeKpHcTaii3allii (f0Ka3aHHble
crpeakoit). bea Hiukose#, yBen. 80 X
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Wiestaw HEFLIK, Wlodzimierz PARACHONIAK — Mineralogy

Pustynia Bledowska near Olkusz
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