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HYDROTHERMAL REGIME OF QUARTZ VEINS FORMATION
AT THE EPITHERMAL DEPOSITS

Cathodoluminescence is a convenient method in studying the evolution of mineral forma-
tions. We used it to study quartz veins from three hydrothermal deposits of the epithermal type:
Berehivske ore field (Ukraine), deposit of Kavnyk (Romania) and Banska Stiavnica ore field
(Slovakia). Cathodoluminescence in quartz occurs due to the presence of alkali metal impurities.
The nature of the detected cathodoluminescence indicates the accumulation of trace elements in
the stagnant sections of the veins. At the same time, flow zones do not have a cathodolumines-
cence, which is proof of the infiltration regime of these zones in the veins.

Key words: cathodoluminescence, vein quartz, trace elements, hydrothermal deposit, Neo-
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Introduction. The study of ores and mineral aggregates structures and textures is a pre-
requisite for any mineralogical studies. Regardless of the tasks set for researchers, nowadays
the cathodoluminescence image analysis is widely used. We consider the possibilities of the
cathodoluminescence method on the quartz vein samples of three different objects: Berehivske
ore field (Ukraine), Kavnik deposit (Romania) and Banska Stiavnica ore field (Slovakia).
They are in the Neogene volcanic belt of the Carpathians and belong to the epithermal type of
hydrothermal deposits [2, 4, 5].

Formulation of the problem and the relevance of its solution. Cathodoluminescent im-
age analysis has won its place among other mineralogical research methods long ago [1, 3].
This method allows us to consider the structures and textures of the mineral aggregates, in-
visible under an optical microscope, to establish the crystallization history of the mineral bod-
ies. A necessary condition for the experiment is that the studied minerals belong to the dielec-
trics. A disclosure of the internal structure, growth zoning and defects of the crystal lattice,
impossible in the case of other analytical methods, — the most important applied value of the
cathodoluminescence.

Factual material and research methodology. Cathodoluminescent analysis was per-
formed using an electron scanning microscope REMMA 120-02 in the Scientific, Technical
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and Training Centre for Low Temperature Research (Ivan Franko National University of
Lviv), using a cathodoluminescent detector with a wavelength of 400 to 650 nm. Samples in
the form of polished plates were sprayed with carbon to prevent the accumulation of electric
charge during the study. Beam scanning speed is 20 s, resolution — 1024 x 860 pixels,
256 shades of gray; U= 30 kV and [ =200 nA.

Obtained results and their discussion. The cathodoluminescent glow was able to identify
areas in which there is no cathodoluminescence in the quartz, directly bordering on areas
where it is present. For example, examine vein quartz of the Berehivske ore field (Fig. 1, a),
the microcrystalline quartz shows a clear oscillatory zoning, due to which the direction of
growth is observed. Right here, fine-crystalline quartz has spotted luminescence (see Fig. 1,
b). Beyond the zones of the druse fine crystalline quartz are areas where there is no cathodo-
luminescent glow.

Fig. 1. Cathodoluminescence of the vein quartz of the Berehivske ore field.

Consider cathodoluminescence of the vein quartz from the Cavnic deposit (Romania)
(Fig. 2). As can be seen, the present cathodoluminescence is extremely indistinct and weak. It
mainly delineates the nuclei of the crystalline individuals in quartz. The elongated individuals
are oriented in different directions.

Analysis of cathodoluminescence imaging of the vein quartz from the Banskéa Stiavnica
(Slovakia) (Fig. 3) shows that quartz prisms and intersections of hexagonal prisms have a very
weak vague cathodoluminescent glow. Along with these areas, zones of the very bright oscil-
latory cathodoluminescence are observed (see Fig. 3, a). They, in turn, are overlapped by the
growth zones, in which the vague cathodoluminescent glow is developed. The image shows
crusting fine-grained whorls of quartz overgrowth in some places.

The causes of this luminescence are defects in the crystal structure or impurities hosted in
the crystal lattice. The reason for the cathodoluminescence emission in quartz is the entry of
aluminium, alkali metals and hydrogen into the quartz crystal lattice [3]. The stagnant sections
of the quartz veins have a bright cathodoluminescence. At the same time, the areas in which
there was an infiltration of the solution do not show luminescence in the cathode rays. The
impurity alkali metals, which are responsible for the occurrence of the cathodoluminescence,
did not accumulate in the quartz under the dynamic regime of a solution movement. As a re-
sult, there are areas in such places where there is no cathodoluminescent glow.
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Fig. 3. Cathodoluminescence of the vein quartz from Banska Stiavnica ore field, vein Theresia.

Conclusions. Thus, the quartz under study from different deposits shows not only the
morphology, the internal anatomy of individuals, the boundaries between them, but also the
history of a nucleation, the development evolution of the vein aggregates. A similar situation
of the accumulation of the quartz impurities is noticeable for all deposits: in the stagnant re-
gime, areas with the bright cathodoluminescent glow appear, and in the infiltration zones,
there is no cathodoluminescence at all.
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rAPOTEPMAJNIbHUA PEXXUM ®OPMYBAHHSA
KBAPLIOBUX XXWUI ENITEPMAJIbHUX POOOBULL

KarogonroMiHecnieHIig € 3py4HAM iHCTPYMEHTOM il Yac BUBYECHHS €BOJIOLIT PO3BUTKY Mi-
HEepaIbHUX YTBOPCHb. MU BUKOPHCTAIH II€H METOJ ISl JOCIIHKEHHS KBaPLOBUX JKIJI 3 TPHOX
TiIpoTepMaiIbHUX 00 €KTIB emiTepManbHOTO THITY: beperiBebkoro pynHoro mois (Ykpaina), po-
nosumia Kasuuk (Pymynis) Ta pyaaoro mosst banceka lltasaumg (CiioBagunna).

KarononroMiHecnieHIIis B KBapIli BUHHKA€E BHACIIIOK HASBHOCTI JOMIIIOK JIY>KHOT'O METAIy.
XapakTep BHSBJICHOI KaTOIOJIOMIHECICHIII B JOCIIIKEHOMY KBapIli CBiIYUTh PO HArpo-
MaJKCHHS JOMIIIIOK Y CTOSYMX AUISHKAX kil BogaHouac 30HU iHOIIBTpallii He MalOTh KaTOO0-
JIFOMIHECIICHTHOT'O CBITiHHS, 10 € JOKA30M BiJIIOBIIHOTO PEKUMY IIHX 30H y KHJIax.

Kniouosi cnoea: xaTomONIOMIHECICHINIS, KIJIbHAN KBapll, CICMEHTH-IOMIIIKH, TiIpoTep-
MaJIbHe PO/IOBHILE, HEOT'CH.
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