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Abstract 
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Tables 
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BIODEGRADATION OF GOLD-BEARING SULPHIDE 
MINERALS OF THE TATRIKUM UNIT (WESTERN 
CARPATHIANS, SLOVAKIA) 

ANDRÁS, P., KRIZÁNI, I. (Slovak Academy of Sciences, Banská Bystrica, Slovakia) & 
KUSNIEROVÁ, M. (Slovak Academy of Sciences, Kosice, Slovakia) 
E-mail: andras@bb.sanet.sk 

The gold-bearing disseminated sulphidic ores from the Sb-Au deposits of Pezinok, 
Trojárová (Maié Karpaty Mts), Dúbrava and Vysná Boca (Nizke Tatry Mts) forms 
impregnations of fine grained euhedral arsenopyrite and arsenian pyrite. The gold content 
in arsenopyrites range from zero up to 0.6 wt% in some crystals from the Trojárová 
deposit. Gold content in pyrite is lower (0-100 ppm). Most of the invisible gold 
incorporated in sulphide minerals is chemically bound (ANDRÁS et al., 1995). 

Arsenopyrite and arsenian pyrite exhibit strong zonation patterns. Generally two 
extreme types of growth zones can be distinguished, both with different compositional 
trends. The first one has high Sb and low As content and the second one high As and low 
Sb content. Progressive enrichment in As is generally in correlation with a decrease in S 
and Sb content. As and S are strongly negatively correlated. The As rich zone is 
considered to be the carrier of the substantial majority of chemically bound gold. At the 
deposits of Pezinok and Trojárová the rims of the gold-bearing crystals are rich in Au-As and 
at Dúbrava and Vysná Boca the situation is the opposite: the crystal cores are rich in Au-As. 

From environmental aspects it is very difficult to find convenient technology for gold 
production from ores with invisible gold. The most often used biochemical oxidation of 
these ores is satisfactory from an environmental viewpoint but very tedious. Sty of 
polished surfaces of investigated sulphides submitted to biological chemical oxydation by 
the culture Thiobacillus ferrooxidans and Thiobacillus thiooxidans give the following 
results: 

- The process of bacterial oxidation is a selective one, with preferential oxydation of 
arsenopyrite in As (Au) enriched zones. 

- Process of biodégradation is followed by dissolution of As (Au) enriched zones of 
pyrite crystals preferentially along cracks, veins and growth zones of crystals. 

- Biochemical leaching of investigated sulphides is also influenced by the galvanic 
interaction of parts with different As content. 

- In the process various tunnels and depressions are formed. Their space orientation 
are directly related to the orientation of different crystal faces. 

- The preferential biochemical solving of arsenopyrites, which contain about 80 wt% 
of the gold, and the preferential oxydation of arsenopyrite and pyrite As rich zones, 
which contain about 90 wt% of the gold in each grain, substantially speed up the 
technological process of gold leaching and enable the use of the tedious biological-
chemical technology for gold production from arsenopyrite-pyrite ores containing 
refractory gold, convenient from an environmental point of view. 

References 
ANDRÁS, P., WAGNER, F.E., RAGAN, M., FRIEDL, I., MARCOUX, E., CANO, 

F. & NAGY, G. (1995). Geol. Carpath. 46, 6, 335-342 
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COMPARISON OF SELECTED ORE DEPOSITS OF WESTERN 
CARPATHIANS AND THE EASTERN ALPS 

ANDRÁS, P. (Slovak Academy of Sciences, Banská Bystrica, Slovak Republic), 
SCHROLL E. (University of Vienna, Vienna, Austria), CHOVAN, M. (Comenius 
University, Bratislava, Slovak Republic). E-mail: andras@bb.sanet.sk 

The oldest model ages are similar showing high ^-values and age values around more 
than 600 Ma. They are typical of polymetallic massive sulphide mineralizations with 
exception of the ore district Stubai-Ötzal. The main difference is the frequency of 
radiogenic lead (J-type), causing distinct inhomogenities and anomalous negative model 
ages. The radiogenic leads are the mobilizates of Alpidic metamorphism (30 and 80 Ma) 
in the Eastern and Western Alps. The Hercynian granite intrusion of the W. Carpathians 
have not been seized by the "Tauern crystallization. "The leads of the ore mineralizations 
connected with the young volcanism show relevant ages or are slightly radiogenic. 

In the Eastern Alps, strata bound Pb-Zn mineralizations have a tendency to model ages 
which are stratigraphically too old (B-type). Such a isotope composition is also evident 
for the Devonian Pb-Zn-Ag-Ba mineralization of the Graz Paleozoic (540 - 570 Ma) and 
for most of the Triassic Pb-Zn- (F-Ba)-deposit there are age differences of 150 to 200 
Ma. In the Eastern Alps, the lead isotope data of the carbonate-hosted Pb-Zn-ore 
mineralizations show model ages 160-400 Ma. In the Western Carpathians, the Pb-
isotope data are comparable with the Alpine data or analogous with mineralizations from 
the Slovak neovolcanics. The ^-values vary from 8 to 10, corresponding to the average 
crust lead of the Hercynian granite complexes or to the thorogenic upper crust lead 
inherited from the pre-Cambrian clastic sedimentation. 

The comparison is limited to the carbonate-hosted Pb-Zn deposits in respect to the 
problematic of biogenic and abiogenic sulphate reduction. The sulphide S-isotopes 
depend on the contemporaneous isotopic composition of the sea water sulphate. 
Differences in the S-isotope distribution are found between Anisian and Carnian Pb-Zn-
mineralizations confirming different temporal origins. Biogenic reduction processes are 
more typical in the Eastern Alps. In the Western Carpathians, the acceptance of biogenic 
sulphide formation is conceivable only for the deposits of Poniky and of the vein range 
Vysná Slaná. Ore mineralizations influenced by younger endogenic hydrothermal 
activities would be indicated by Pb-model ages around zero. 

The C- and O-isotope study show that the Permian magnesites in W. Carpathians are in 
an adequate position. The Carboniferous-hosted magnesites are characterized by O-
isotopes. In both cases, the sedimentary origin cannot be drawn in doubt considering the 
other facts too. The present state of the knowledge about the origin of siderites is not 
sufficient in all. Recent sedimentary siderites are distinguishable clearly from those of 
deep seated veins or of a higher metamorphic environment. The siderites of the Rudnany 
deposit show affinity to the siderites of Erzberg. But the thermical history of the Erzberg 
is more complex. Roznava and "Penninic" (Tauern gold veins) seem to be genetically 
analogous. But, the siderites of the "Penninic" are formed at higher temperatures. 
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ORE MINERALISATION HOSTED BY VOLCANIC ROCKS OF 
THE SLÁNSKE VRCHY MTS., SLOVAKIA 

BACO, P. (Geological Survey of the Slovak Republic, Kosice, Slovakia), DUDA, R. 
(Vychodoslovenské múzeum, Kosice, Slovakia), JELEÑ, S. (Geological Institute Slovak 
Academy of Sciences, Banská Bystrica, Slovakia), KODÉRA, P. (Geological Survey of 
the Slovak Republic, Bratislava, Slovakia), KOTUEÁK, P. (GSP, Spisská Nová Ves, 
Slovakia) & REPCIAK, M. (Geological Survey of the Slovak Republic, Kosice, Slovakia) 
E-mail: baco@dodo.sk 

Volcanic rocks of the Slánske Vrchy Mts are related to the Neogene to Quaternary 
volcanic activity of the Carpatho-Pannonian region and belong to the basalt-andesite 
volcanism of island arc type. Volcanic activity is represented by andesite stratovolcanoes. 
Mineralisation is spatially related predominantly to the central zones of these 
staratovolcanoes. Historically, Au-Ag, Sb and Hg ore mining activity is well-known 
essentially from the Zlatá Baña district. 

LEXA et al. (1999) distinguished 15 main types of volcanogenic mineralisation based 
on geotectonic setting, type of magmatic activity, relationship to the subvolcanic 
magmatic-intrusive systems and on the primary character of the ore bearing fluids. 
Applying these criteria ore mineralisations of the Slánske Vrchy Mts. could be assorted to 
the following types: 
1. Fe skarn mineralization. Found in drill holes in the Zlatá Baña deposit. 
2. Cu-Mo stockwork (porphyry?) mineralisation. Found in drill holes in the central zones 
of the Zlatá Baña and Makovica stratovocanoes. 
3. Intrusion related base metal stockwork mineralisation. This is the most common type 
with economically interesting parameters, present at the Zlatá Baña deposit and at 
occurrences, verified by drill holes in central zones of the following stratovolcanoes: 
Sfavica, Makovica, Strechovy vrch and Bogota. Mineralisation has stockwork (vein-
veinlets) character and it is apparently of A-S (NW-SE) direction. The fillings of vein 
structures consist mainly of pyrite, sphalerite, galena, chalcopyrite and several other 
sulphide minerals. Au and Ag are characteristic and important components in the upper 
parts of the structures with base metal mineralisation. Stable isotope and thermo-
barogeochemic studies suggest that the cooling (from 300 to 150°C) and alkalization 
(from 3.5 to 7 pH) were the main ore forming factors, induced by the collapse of meteoric 
waters into the ore forming system. 
4. Au-Ag + Sb low sulphidation epithermal, vein (vein-veinlets) mineralisation. It 
evolved predominantly in peripheral, lateral parts of the previous type of mineralisation. 
Stibnite is the main vein filling mineral. The proximate vicinity of veins are extensively 
pyritized and silicified. Au-Ag mineralisation is related just to this part of the structures. 
5. Stockwork Hg mineralisation. This type of mineralisation is the most widespread in 
Slánske Vrchy Mts. The ore potential was checked at the locality Dubnik (Cervenica). 
Cinnabar is present in the space of the 3rd and 4lh mineralisation types and forms 
numerous panning prospection anomalies in the whole mountains. 

References 
LEXA, J. (1999). in THOMPSON (ed.): Guidebook Field Conference, 65-108. 
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AN IGNIMBRITE DEPOSIT FROM THE HOLDVILÁG CREEK, 
VISEGRÁD MOUNTAINS, HUNGARY 

BADICS, B., BENDŐ, Zs., GMÉLING, K., ÍZING, I. & HARANGI, Sz. (Eötvös 
University, Volcanological Research Group, Department of Petrology and Geochemistry, 
Budapest, Hungary). E-mail: gmelinit@ludens.elte.hu 

In the Visegrád Mountains, the westernmost part of the calc-alcaline volcanic arc of 
the Inner Carpathians, in a deep valley called Holdvilág Creek, there is a pyroclastic 
deposit which has not been described yet with the methods of modern volcanology. 

The Visegrád Mountains are built up of Middle Miocene andesite and dacite lavas and 
pyroclastic deposits. Our research group has studied the deposits of the north-south 
striking valley of the Holdvilág Creek. Several volcanosedimentary units have been 
described on the basis of the main constituents of the deposits, their physical (grain size, 
roundness etc.), textural and structural characteristics, and considering the presence of the 
features in connection with the pyroclast flows and surges of magmatic eruptions 
(evidences of hot deposition, gas segregation pipes, etc.). 

On the top of Miocene marine sediments, the basal layer is a fine-grained, weathered, 
thin-layered tuff, which could be the deposit of a pyroclast (ash) fall in marine conditions. 
It is overlain by a 0.5 m thick, medium sorted, cross-bedded unit containing coarse ash 
and fine lapilli size lithic elements and pumice, and accretional lapilli referring to a wet, 
turbulent deposition from ground surges. This is overlain by a 5 m thick, massive, 
unsorted unit made of graded lithics of garnet bearing dacite, pumice lapilli and ash. This 
is overlain by another, very thin tuff layer and a thick, massive, totally unsorted, 
structureless unit made up of angular, poorly vesiculated blocks of juvenile cognate 
lithics, sometimes showing the signs of oxidised surfaces and prismatic jointing (both are 
the main features of hot deposition and cooling). On the top of these, after an alternating 
series of fine and coarse-grained layers, a 7 m thick, massive, unsorted unit made of 
graded lithics and reverse graded pumice lapilli and ash is deposited. This unit contains 
vertical channels filled with coarser material, which are gas segregation pipes. According 
to these characteristics the latter unit can be classified as a non-welded ignimbrite. The 
uppermost layers could are probably lost due to erosion. 

Based on the lithological and volcanological characteristics of the deposits, the initial 
phases of the Miocene volcanic activity can be restored. It started with an ash fall in 
marine setting, followed by ground surges and a pumice rich pyroclast flow in a coastal 
environment, forming the crossbedded, coarse depleted basal layer and the coarser, 
pumiceous pyroclastic breccia respectively. On top of these a block and ash flow 
deposited its coarse blocks. At the end a pumice and ash flow created the ignimbrite unit. 

References 
KARÁTSON, D. (1999). Volcanology. Eötvös University Press, Budapest, [in 

Hungarian] 
MCPHIE, J., DOYLE, M. & ALLEN, R. (1993). Volcanic textures: a guide to the 

interpretation of textures in volcanic rocks. CODES, Hobart, Tasmania. 
NÉMETH, K. (1999). Földt. Közi., 129: 419-443. [in Hungarian] 
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EPITHERMAL Au-Ag MINERALIZATION IN PUKANEC 
(CENTRAL SLOVAKIAN NEOGENE VOLCANIC FIELD) 

BAHNA, B. (Department of Mineralogy and Petrology, Faculty of Natural Sciences UK, 
Bratislava, Slovakia) 
E-mail: bahna@fns.uniba.sk 

The Pukanec ore district is situated in the SW part of Banská Stiavnica strato-volcano. 
The beginnings of mining activity date back in the 11th century. The maximum of 
exploitation was in the 15th and the 16th centuries and real end of mining was in the last 
century. Large ancient remnants after gold mining indicate the intensity of historical 
mining. 

Four geological units are distinguished at Pukanec: prevolcanic sedimentary complex, 
complex of andesite porphyries, Tatiar intrusive complex (granodiorite, quartzdiorite and 
diorite porphyry) and intrusions of rhyolites and their porphyries. In this environment 
occur two genetic types of epithermal mineralizations: an older porphyry Cu 
mineralization and an overprinted, intrusion related base metal stockwork mineralization 
stage (high sulfidation) with a younger gold-silver vein stage (low sulfidation), which 
was the main object of mining in the past (STOHL et al„ 1994). 

Geological and mineralogical research in outcrops and old mines demonstrated that 
the main objects of exploitation were black coloured fillings of cataclased zones amidst 
altered (silicified) andesites. Auriferous zones (max. 1 m thick) are formed by clay 
minerals, fragments of vuggy quartz and fragments of silicified andesites. Black colour is 
due to Mn oxides and hydroxides. Sometimes quartz-carbonate veins are present without 
ore mineralization. Au-Ag content in mineralized zones is 5-25 ppm. In the black 
coloured clay zones occur gold (Ag 35-43 wt%), oxidized pyrite, Mn oxides and 
hydroxides, clay minerals and rare grains of stibnite. The size of gold grains (wire and 
skeletal form, flakes) is max. 0.2 mm. Black cataclased auriferous zones have a depth 
range of about 30 m. Wallrock alterations are sericitization, adularitization and 
silicification. 

Primary gold mineralization was found at the depth 142-145 m (drill hole). Texture 
of mineralization is brecciated where argillitized (pyritized) andesites are cemented by 
quartz. Gold occurs in wire and flake forms (max. 1 mm) in the quartz druses. Their red-
brown colour is due to Fe oxides. Wallrock alterations are argillitization and 
silicification. 

Alluvial gold (Ag 32-50 wt%) occur in almost all brooks in the Pukanec area. Gold 
grains are very diverse in morphology (skeletal form, wire aggregates, slightly rounded 
aggregates of crystals, flakes). Surface of gold grains is smooth or spongy. Size of grains 
is variable (0.0x-2 mm). During a longer transport (about 3 km) in alluvium Ag is 
leached out from the Au-Ag alloy and an Au rich rim is formed. 

References 
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SORPTION OF SELECTED HEAVY METALS (Cr(HI), Cu(H), 
Pb(II)) ON SMECTITE-CLINOPTILOLITE SHALES OF THE 
OUTER FLYSCH CARPATHIANS (POLAND) 

BAJDA, T. (University of Mining and Metallurgy, Cracow, Poland), FRANUS, W. 
(Technical University of Lublin, Lublin, Poland; University of Mining and Metallurgy, 
Cracow, Poland) & MANECKI, M. (University of Mining and Metallurgy, Cracow, Poland) 
E-mail: bajda@geolog.geol.agh.edu.pl 

Hazardous wastes contaminated with heavy metals often cause environmental 
pollution to surface waters, ground water and soils. Natural zeolites and bentonites are 
frequently used for remediation or as liner materials. The effectiveness of the treatment 
results from ion exchange properties of zeolites and adsorption properties of bentonites. 

The aim of the work was comparison of sorption properties of raw clinoptilolite-
montmorillonite claystone with the zeolite fraction separated from this rock. The 
claystone crops out near Rzeszow (SE Poland) as the Trojca Red Shale Member of the 
Variegated Shales Formation (Upper Paleocene-Lower Eocene) within the Skole Unit of 
the Outer Flysch Carpathians (RAJCHEL, 1990). The rock consists of 60-80 % Ca-
montmorillonite, 15-30% clinoptilolite, and 15-30 % quartz, feldspars, illite, illite-
montmorillonite, kaolinite and chlorite (WIESER, 1969). 

Adsorption of aqueous Cr(III), Cu(II), and Pb(II) (0.05 to 270 mg/g of the adsorbent) 
was tested in 2 % suspensions. For desorption 1M NH4OAc at pH 7 was used. This 
experimental setup allows to determine the metal-to-solid range within which the 
adsorbent is the most effective. The samples after adsorption were examined with 
SEM/EDS. 

The removability of heavy metals in question from their solutions is relatively high. 
At low initial concentrations of solutions the metals were completely removed. The 
maximum sorption of all the metals by both investigated sorption materials was higher 
than their CEC. The adsorption properties of raw clinoptilolite-montmorillonite claystone 
are better than of pure zeolite fraction. The desorption experiments revealed that a certain 
part of the sorbed metals did not desorb. The quantity of this unremovable portion 
depends on the metal and its concentration in the solution. 

Scanning electron microscopy (SEM) did not reveal any morphological changes or 
new precipitates formed on the samples after adsorption. Energy dispersive spectroscopy 
(EDS) allowed for the detection of adsorbed metals in the samples. 

Acknowledgement. The study was sponsored by the KBN (Warsaw), grant no. 6P04D 
022 16. 
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ALTERATION, STABLE ISOTOPE AND FLUID INCLUSION 
CHARACTERISTICS OF THE CU-PORPHYRY TYPE AND 
RELATED HIGH SULPHIDATION TYPE MINERALIZATION IN 
THE TERTIARY ANDESITIC ROCKS OF THE VELENCE 
MOUNTAINS, HUNGARY 

BAJNÓCZI, B. & MOLNÁR, F. (Department of Mineralogy, Eötvös L. University, 
Budapest, Hungary). E-mail: bajnoczi@iris.geobio.elte.hu 

In the eastern part of the Velence Mts. an andesitic volcanic structure of Upper Eocene-
Oligocene age is exposed. A diorite intrusion beneath the caldera-like structure is known 
from the 1200 m deep Pázmánd-2 borehole. Subvolcanic andesite dykes and necks also 
intrude Variscan granitic rocks in the western part of the Velence Mts. Vertical and 
horizontal zonation of hydrothermal alteration in the epithermal zones consists of a central 
part with leached, silicified and brecciated quartz, rutile ± alunite rich rock surrounded by a 
transition zone with pyrophyllite, topaz, alunite ± diaspore, zunyite, kaolinite and illite 
minerals. This is fringed by kaolinite-illite and chlorite-sericite-smectite zones. The alteration 
pattern indicates interaction of acidic fluids in the massive silica zone and decreasing acidity 
towards the margins and depth. The diorite intrusion beneath the epithermal zones shows K-
silicate (biotite and K-feldspar) and propylitic (chlorite, smectite) alteration and quartz-
calcite-pyrite stockwork with pyrite, chalcopyrite, bornite and magnetite disseminations. 5D 
= -85 - -88%o and 61 80 = 8,1-8,8%o data for hornblende and primary biotite from Tertiary 
unaltered andesite dikes and necks intruding the Variscan granite indicate that their parent 
magma degassed during solidification. Hydrothermal minerals (illite, pyrophyllite) from 
epithermal zones have much higher 5D ( - 3 2 - -45%o) and lighter 61 80 (-1.4 - +2.5%o) values 
suggesting that fluids responsible for alteration also had a meteoric component in addition to 
magmatic water. Coexistence of gas-rich and liquid-rich inclusions in quartz crystals from 
the brecciated silica bodies of epithermal zones indicates boiling of hydrothermal fluids. 
Homogenization temperatures of liquid-rich inclusions are between 220 and 380 °C. 
Coexisting pyrophyllite and diaspore suggest a temperature between 270 and 360 °C. 
Salinities of inclusion fluids are highly variable between 1 and 12 NaCl equiv. wt% and 
occurrences of elevated salinities indicate that a chlorine-rich, presumably magmatic fluid 
mixed with meteoric water. Quartz veinlets in the subvolcanic diorite intrusion contain 
aqueous and vapor phase rich liquid-vapor, and daughter mineral (halite, sylvite, hematite 
and other unknown solids) bearing polyphase fluid inclusions. This assemblage suggests that 
boiling of hydrothermal fluids also occurred at the subvolcanic level. Homogenization 
temperatures are from 270 to 520 °C and salinities are broadly varied from 13-20 to 31-47 
NaCl equiv. wt%, and from 23-24 CaCI2 equiv.wt% to 55-79 NaCI+KCl equiv.wt%. 
Occurrence of high salinity inclusions indicates presence of magmatic fluids in the 
hydrothermal system. Thus stable isotope and fluid inclusion data equivocally support that 
the diorite intrusion released a magmatic fluid phase, which played role not only in the 
formation of the Cu-porphyry type mineralization but also in the hydrothermal processes of 
the shallow epithermal zones. 

This work was supported by the Japan-Hungary S&T Agreement and the OTKA (HNSF) 
No. F 007597 grant to F. Molnár and the SEG BHP Student Grant to B. Bajnóczi. 
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HYDROTHERMAL Au-Ag MINERALIZATION OF THE 
PEZINOK-STARÉ MESTO DEPOSIT (MALÉ KARPATY MTS., 
SLOVAKIA) 

BAKOS, F. & TUCEK, P. (Department of Mineralogy and Petrology, Faculty of Natural 
Sciences, Comenius University, Bratislava, Slovakia) 
E-mail: bakos@fns.uniba.sk 

The most important type of ore mineralization in the Malé Karpaty Mts. is Sb-As-Au 
mineralization in the Pezinok area, hosted by Pezinok-Pernek crystalline formation of 
Silurian-Devonian age (amphibolites, actinolite schists, phyllites, black schists), mined 
until beginning of 1990's. In the vicinity of Sb-As-Au deposit, in distance less than 1 km, 
Au-Ag mineralization in several occurrences is hosted by a small massif of Variscan 
granitoids of Bratislava type (two-mica granodiorites, leucocratic granites and 
pegmatites). The largest occurrence, the Pezinok-Staré Mesto deposit, mined mainly in 
the Middle Ages until the end of 19th century, is formed by several parallel NW-SE and 
transversal E-W veins and veinlets bounded in mylonitized zones. The length of the 
mineralization, according to the area of old mining works, can reach more than 1 km, 
vertical extent is unknown. The power of veins varied from O.OX to O.X m, max. 1 m. 
From the gangue minerals quartz is dominating, carbonates are rare. The content of gold 
varied from O.X to XO ppm Au. 

Mineralization occured in several stages. The oldest one is characterized by 
arsenopyrite, pyrite and gold. The grains of pyrite and arsenopyrite frequently form 
impregnations in silicified granitoid rocks and nests and strips in quartz. One of the latest 
minerals that crystallized in this mineral stage, was gold. It forms isolated grains, nests 
and rare veins of mm lenght. It is frequently concentrated in the margin of the thin veins. 
The size of gold grains varies from 0.01 to 5 mm, the largest amount of gold grains are 
concentrated in the fraction to 0.16 mm. Pyrite and arsenopyrite is often replaced by gold, 
it closes or cements their cataclased grains. Fineness of gold can have values from 792 to 
909. 

The minerals of the later mineral stage are rare in the deposit. They fill thin cracks 
and also create small nests and grains in quartz. The most frequent is the appearance of 
pyrite, Ag-tetrahedrite, chalcopyrite and electrum, and less frequent is galena, sphalerite, 
bournonite and polybasite. The fineness of electrum varies from 684 to 753. It was found 
that gold with high Ag content (fineness 584) has 0.0X mm grains in chalcopyrite and 
appears in the form of margins and thin veins in gold with higher fineness. 

In the vicinity of the occurrences of Au-Ag mineralization in the alluvial sands and 
gravels there is an anomal content of gold grains. Gold placers were mined in Middle 
Ages, nowadays the content of gold in alluvial placers of Limbassky potok brook is max. 
0.221 g/m3. Gold occurs mostly in the form of nuggets, less frequently in the form of 
flakes of size to 1 mm. Formation of nuggets and Au rich rims was not found. 

One of the most frequent type of ore mineralization in Variscan basement is Sb-Au 
mineralization. The deposit Pezinok-Staré Mesto is a unique type of mineralization in the 
Western Carpathians, where Au mineralization develops on its own, without connection 
with Sb mineralization. 
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CARBONATE BEARING VEINS AND MELT POCKETS IN 
UPPER MANTLE XENOLITHS FROM THE BAKONY-BALATON 
HIGHLANDS AND LITTLE HUNGARIAN PLAIN, HUNGARY 

BALI, E., SZABÓ, Cs. (Eötvös L. University, Lithosphere Research Group, Department of 
Petrology and Geochemistry, Budapest, Hungary), VASELLI, O. (Université di Firenze, 
Dipartimento di Scienze della Terra, Firenze, Italy) & TÖRÖK, K (Eötvös University, 
Lithosphere Research Group, Department of Mineralogy, Budapest, Hungary) 
E-mail: eni@ludens.elte.hu 

Lithospheric upper mantle xenoliths hosted in Neogene alkali basalts from the 
Bakony-Balaton Highlands and Little Hungarian Plain Volcanic Fields of the 
Carpathian-Pannonian Region have been studied extensively (e.g. EMBEY-ISZTIN et 
al., 1989, DOWNES et al., 1992,). However, detailed study on silicate melt pockets and 
veins occurring in these xenoliths has not been carried out yet. Melt pockets and veins 
recognized recently worldwide in peridotite xenoliths can form by host magma 
infiltration, decompression melting of mantle minerals or mantle metasomatism. 

About 5 % of the Hungarian xenoliths contain carbonate bearing silicate melt veins 
and pockets. Silicate melt veins, occurring as thin parallel veins crosscutting the whole 
xenolith, contain immiscible andesitic silicate glass and calcite with various amounts of 
MgO (up to 2.29 m/m%), FeO (up to 0.46 m/m%), MnO (up to 0.63 m/m%) and SrO (up 
to 0.50 m/m%). Small amounts of idiomorphic spinel and clinopyroxene can also be 
found in these veins. Silicate melt pockets, sometimes showing shapes after 
clinopyroxenes and/or amphiboles, differ in composition from those of veins. Glasses in the 
pockets are basaltic to andesitic and the carbonates have elevated MgO (up to 3.15 m/m%), 
FeO (up to 0.54 m/m%), MnO (up to 1.51 m/m%) and lower SrO (0.00-0.13 m/m%) 
content compared to carbonate in veins. These carbonate compositions are consistent with 
those recorded in peridotite xenoliths in Mongolia and Spitsbergen (IONOV, 1998). 

Based on the modal composition of melt pockets and the chemical composition of 
mineral phases, we calculated the bulk composition of silicate melts that filled up the 
melt pockets. The calculated bulk compositions are strongly different from the 
compositions of primary mantle minerals (amphibole and clinopyroxene) which can melt 
and those of the host alkali basalt. We suggest that these mantle minerals reacted with a 
carbonatitic melt migrating in the upper mantle. This percolating melt could have caused 
mantle metasomatism and reaction melting in the mantle prior to the basaltic volcanic 
activity. Based on our estimation this percolating silicate melt which metasomatised the 
upper mantle contained carbonate up to 44 %. 
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IDENTIFICATION OF PROVENANCE OF ANCIENT AMBER 
BEADS FROM ROMANIA BY 13C NMR AND FTIR 
SPECTROSCOPY 

BANERJEE, A. (Mainz University, Mainz, Germany) & GHIURCA, V. (Babe$-Bolyai 
University, Cluj-Napoca, Romania) 
E-mail: banerjee@mail.uni-mainz.de 

Amber occurs in Romania along the length of the Carpathian Mountains. Chemical 
properties of Romanian amber was described by GHIURCA & VAVRA (1990). Until 
now many archaeological beads have been found in different parts of Romania, but their 
exact sources have not yet been investigated by modern spectroscopic methods. 

Fragments of two archaeological beads, one (R14) found in the cave of Cioclovina 
and the other (R15) found in Piatra Cetii in Romania were studied by solid-state 13C 
NMR and FTIR spectroscopy together with thirteen authentic samples of Romanian amber. 

Solid-state , JC NMR spectra of the samples were obtained using a Bruker MSL 300 
spectrometer and the FTIR spectra were measured using a Perkin-Elmer 1760 FTIR 
spectrometer applying the KBr pellet method. 

As far as the FTIR spectra of Romanian amber are concerned, the absorption bands in 
the region from 4000 to 1456 cm'1 are almost identical in all specimens and the main 
differences are observed in the region from 1374 to 870 cm'1. It was noted that, in some 
cases, specimen of the same source, e.g. from Colti, can be recognised according to the 
pattern of their FTIR spectra in the region from 1347 to 870 cm"1. This is also true for the 
specimen from Motoca. 

The most significant results of the present investigation are the following. The solid-
state l3C NMR spectra of the samples R14 and R15 match the spectrum of Baltic amber 
(LAMBERT & FREY, 1982) and differ from those of the samples of Romanian origin. 
Similarly the FTIR spectra of R14 and R15 differ completely from those of Romanian 
amber and are the spectra of Baltic amber = succinite (Beck, 1986). 

The present investigation proves for the first time that not all archaeological beads 
found in Romania are of Romanian origin but some of them, e.g. the beads R14 and R15 
are of Baltic origin. According to BACHOFEN-ECHT (1949) an ancient trade route 
existed on the North and East side of the Carpathian Mountain range along which amber 
used to be transported to Southern Europe via Romania. Hence it may be assumed that 
the beads R14 and R15 were once brought to Romania either as finished products or as 
raw materials out of which they were made. 
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INVESTIGATION OF FLUID INCLUSIONS IN "MARAMURE§ 
DIAMONDS" BY FTIR SPECTROSCOPY 

BANERJEE, A. (Mainz University, Mainz, Germany) & GHIURCA, V. (Babe§-Bolyai 
University, Cluj-Napoca, Romania) 
E-mail: banerjee@mail.uni-mainz.de 

Due to their sparkling appearance, limpid quartz crystals from Romania are called 
"Maramure? Diamonds." GHIURCA & VALACZKAI (1996) described the host rocks, 
origin of Si02, shapes and dimensions of these crystals and compared them with other 
similar occurrences. 
PINTEA (1995) identified several fluid inclusions , e.g. water, hydrocarbons and C0 2 in 
these crystals by microthermometry. But the different types of hydrocarbons could not be 
differentiated by this method. Due to this reason FTIR spectroscopy was used in the 
present investigation. 
An overview of bigger (>lmm) inclusions were obtained by a FTIR spectrometer 
(Perkin-Elmer 1760), equipped with a diffuse reflection accessory. The smaller inclu-
sions (ca. 10 nm) were investigated by direct transmission using a FTIR microscope 
(Perkin-Elmer, Auto-image). 
It was possible by the present investigation to distinguish between inclusions of CH2, 
CH3 and CH4. In addition to that inclusion of H2S was identified in some samples as 
follows. 

Results: Fluid inclusions identified in Maramure? Diamonds: 

Band (cm" ) Vibration Inclusion 
1604 H-O Water 
1640 C=0 Carbonyl 
1787 C=0 Carbonyl 
2361 C-0 Carbon dioxide 
2598 H-S Hydrogen sulphide 
2663 H-S >5 
2930 C-H CH2 

2960 C-H CH3 
3013 C-H CH4 

3200 =CH- C^aromat 
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HIGH-TITANIUM BIOTITE FROM GRANULITIC ROCKS -
WHAT IS IT? 

BELKOVSKY, A.. LOKTINA, I. (Institute of Mineralogy, Miass, Russia) 
E-mail: bag@ilmeny.ac.ru 

High-titanium biotite is undoubtedly a typomorphic mineral of granulitic rocks 
(Ramberg, 1952; Snelling, 1957; Engel & Engel, 1957; Miyashiro 1958; Drugova, 1960; 
Wilikoslawinsky, 1960; 1965; Korikowsky, 1960; 1967; Phinney, 1960; Marakushev, 
1961; Oki, 1963; Nikitina & Khiltova, 1964; Nikitina, 1965; Drugova & Glebovizky, 
1965; Siroshtan, 1965; Sherbakov, 1965; Kizul, 1966; Zakrutkin, 1966; Ushakova, 1971; 
Duk & Baikova, 1975; Lennykh, Pankov & Petrov, 1978; Korovko, 1985). The general 
opinion on this question has not been shared only by scientists who supposed that Ti-
content in biotite does not depend on temperature and, consequently on stage of 
metamorphism (Saxena, 1966). It was also mentioned that the lowest Al-content is 
associated with high-titanium content in biotites (Korikovsky, 1967). 

Analysis of original samples and literature analytic data on trioctahedral micas has 
proved that high-titanium biotite is a common mineral of phenites (Bussen, 1972; Krivdik 
& Tkachuk, 1990), sienites (Perchuk & Pavlenko, 1967), miaskites and miaskitic 
pegmatites (Ronenson & Levin, 1974; Kaumov, 1971), carbonatites (Eskova, 1964; 
Belkovsky & Loktina, 1998), ditroites (Tichonenkova, Nechaeva & Osokin, 1971), 
shoshonites of island arcs (Zvetkov, 1982). These data indicate that high-titanium biotite 
is not a unique feature of granulitic rocks. High-titanium biotite is a common mineral of 
phenitisied gabbroides and granites (Zimin & Starkov, 1971; Panov, 1979; Belkovsky & 
Loktina, 1997; Borodina, 1987) as well as alcaline metasomatites formed on ultramafic 
rocks (Polkanov, Eliseev & Eliseev, 1967;Avakyn, 1992). 
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Ti-Zr- AND REE-MINERALIZATION ASSOCIATED WITH 
DOLOMITE-CALCITE CARBONATITES (THE MIDDLE URAL, 
RUSSIA) 

BELKOVSKY, A. I., NESTEROV, A. R. (Institute of Mineralogy, Miass, Russia) 
E-mail: bag@ilmeny.ac.ru 

The high-pressure zone of the Ufaley metamorphic block (the Central Urals Rise, 
Middle Urals) is represented by mantle-crust eclogite-schistic melange. In the melange, 
mantle productions - "green" garnet clinopyroxenites and ore olivinites - have been 
altered into antigorite serpentinites. In the latter, bodies of magnetite-titanclinohumite-
clinochlore rocks have been observed. From periphery to centre, the following zones 
were established: antigorite-titanclinohumite-chlorite. Central parts of the bodies are 
represented by Mn-picroilmenite-magnetite ore. In titanclinohumite, xenomorphic (10-
150 |im) inclusions of baddeleyite, favas-baddeleyite, apobaddeleyitic zircon and 
perovskite were detected. 

Baddeleyite, calzirtite, zirkelite, perovskite, zircon and previously unknown in 
carbonanites monazite-(Ce) and xenotime-(Y) have been found in the Mn-picroilmenite-
magnetite ores. Superimposed on ultramafites, an exotic REE-mineralization was 
developed due to carbonatite-forming processes of dolomite-calcite facies. 
Titanclinohumite and Mn-picroilmenite-magnetitic rocks with zircon and rare-earth 
mineralization should be considered as mantle apoultrabasite fenites. The chemical 
composition of calzirtite, zirkelite and perovskite is closed to the stochiometric; this 
feature distinguishes the investigated association from Nb-Ti-Zr-oxides camaforites of 
central type alcaline-ultrabasitic intrusions. 

17 

mailto:bag@ilmeny.ac.ru


Acta Miner alogica-Petrographica, Szeged, XLi, Supplementum, 2000 

CLAY MINERALS OF SAPROLITE AND RED CLAYS FORMED 
ON ANDESITE IN THE MÁTRA MOUNTAINS 

BERÉNYI-ÜVEGES, J. (Szent István University, Gödöllő, Hungary), NÉMETH, T. 
(Laboratory for Geochemical Research, Hung. Acad. Sci., Budapest, Hungary), 
MICHÉLI, E. (Szent István University, Gödöllő, Hungary) & TÓTH, M. (Laboratory for 
Geochemical Research, Hung. Acad. Sci., Budapest, Hungary) 
E-mail: buj@spike.fa.gau.hu 

Red clays and andesite saprolite occur near the surface around Mátraháza and in the 
valley of Somor Creek. They unconformably overlie the grey pyroxene andesite 
indicating that they were reworked by mass transport. The aim of the present work is to 
find connection between the saprolite and red clays in the mountains and paleosols 
located on the southern pediment of the Mátra Mountains. Stratigraphy, mineralogy and 
pedology of paleosol profiles were studied by MICHÉLI et al. 1997, HORVÁTH 1999 
and NÉMETH et al. 1999 on the southern where greyish and red paleosols were 
identified between the Pannonian sediments and the topsoil. The morphology of the 
studied red paleosol indicates that the parent material of the paleosol was not formed in situ. 

Pétrographie and mineralogical studies (XRD, DTA) were carried out on samples 
from around Mátraháza and the valley of Somor Creek from the fresh rock, weathered 
rock fragments and the weathering product (red clay). The texture of the weathered 
shows the original structure but it became red with some white and yellowish green 
grains. It consists of dioctahedral smectite, cristobalite, feldspars and some pyroxene. The 
predominating mineral in the red clay is a dioctahedral smectite having beidellitic 
character as the layer charge originates from the tetrahedral sheet and low layer charge. 
Besides smectite, they contain cristobalite, hematite and quartz in minor amounts and 
kaolinite interstratified with smectite in plagioclase remnants. The yellowish green grains 
are nontronite, based on the 060 reflection at 1.51-1.52 Â. 

The feldspars of the massground have changed completely to smectite and in the 
meantime some Si02 precipitated. The feldspar phenocrysts have only partially altered to 
smectite with some interstratified kaolinite. These data suggest that the red clay may have 
been the parent material of the red paleosols on the pediment. 
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CLAYEY MINERALS OF PRE-CARPATHIAN EVAPORITE 
DEPOSITS, UKRAINE 

BILONIZHKA, P. (National University, Lviv, Ukraine) 
E-mail: geomin@geof.franko.lviv.ua 

Pre-Carpathian evaporite deposits characterise with exceptionally high content of the 
clayey minerals. Their main quantity had been supplied into Miocene salt-origin basin 
from Carpathian mountains during flysch series denudation with a help of water steams. 

Illite terrigenous origin confirms by its age determined with K/Ar-method (154-278 
mln. years). 

Terrigenous clayey minerals had been altered considerably during progressive 
salinization of the Miocene basin. It's confirmed by presence in Carpathian flysch series 
of the illite, smectite, chlorite, kaolinite and mixed-layered phases, while in salinizated 
sandy-clayey deposits of Pre-Carpathian Foredeep one can see illite and chlorite with 
some admixture of kaolinite and disordered mixed-layered phase (illite-smectite) and in 
evaporites - only illite and chlorite. Such simplification of the clayey minerals is resulted 
by unstability of the terrigenous smectite and kaolinite under influence of the high 
magnesium and potassium ions concentrations and its transformational alteration into 
illite and chlorite. 

Terrigenous illite in salt - origin basin had been altered too. These changes are 
connected with potassium content increase and decrease of the low-temperature water 
and swelled smectite layers. 

Illite had been altered actually into dioctahedral aluminium mica as chemical and X-
ray analyses testify. Illite alteration into mica as it's known takes place on katagenesis 
stage under comparatively high temperature. In accordance with our investigations this 
process can also take place and under quite low temperature in presence of the high 
potassium ions concentrations in salt-origin basins on the potassium salts crystallization 
stage. At the same time alterations of chemical composition and structural peculiarities of 
the magnesium-ferruginous chlorite had took place by increase of magnesium content 
and crystallinity degree. 

Close connection between chemical composition, structural peculiarities, clayey 
minerals paragenetic associations and its origin can be used for ascertaining of the salt-
accumulation geological conditions in sedimentation basins. 
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ILMENITE PSEUDOMORPHS AFTER TITANITE FROM THE 
GRANITE ROCKS IN THE TRIBEC MOUNTAINS (WESTERN 
CARPATHIANS) 

BROSKA, I. (Geological Institute of the Slovak Academy of Science, Bratislava, Slovak 
Republic) & KONECNY, P. (Geological Survey of the SR, Bratislava, Slovak Republic) 
E-mail: geolbros@savba.savba.sk 

A new type of the titanite alteration, not described up to now, has been observed in 
the granitoids of the Tribec Mts., which belong to one of the core mountains of the 
Western Carpathian region. Euhedral wedge shaped titanites in these granites were 
substituted by ilmenite whereas their characteristic shapes were preserved and these 
grains became black. The newly formed ilmenite in the high level alteration products 
contain not less then 95% of the ilmenite modal composition of the former titanite. Such 
strong mineral exchange were observed only in the highly deformed (mylonitized) 
granitoids with sericite-epidote and chlorite matrix after rock forming minerals. However, 
the initial stage of the titanite breakdown process is a very widespread phenomenon in the 
granites of the south-west part of the Tribec Mountains. The titanite host rocks represent 
mainly the granodiorite-tonalites which belong to the granites with I-type tendencies 
(PETRIK & KOHUT, 1997). The Upper Carboniferous age of these granitoides is known 
from U/Pb dating of zircons (306 ± 10 Ma, BROSKA et al., 1990). 

Titanite breakdown products in the initial stage of alteration are firstly concentrated 
near rims inside titanite, then replacement continues irregularly in other parts within 
titanites. The final stage is represented by the replacement of the whole titanite grain by 
the newly formed ilmenite mineral phase. The ilmenite is rich in manganese that indicates 
its relatively low temperature origin (LYACHOVITCH, 1973). Except for ilmenite, 
mainly quartz but also epidote and allanite appear as further alteration products. The 
formation of numerous pores accompanies this breakdown process and the titanite 
obtains a more or less porous structure. The allanite and REE epidote inclusions in 
titanite originated by leaching of REE's from titanite (PAN et al., 1993). In comparison 
with primary allanite (approx. 10 wt % A1203 and 6 wt % total FeO), the secondary one is 
richer in aluminum and iron (approx. 20 wt% A1203 and 10 wt % total FeO). 

It is highly probable that the origin of secondary ilmenite and other mineral phases 
inside titanite would be the process which is connected with subsolidus alteration of rock 
that indicates the chemistry of alteration products and the porosity of the altered titanite. 
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EXCHANGE TRANSFORMATION BETWEEN ALLANITE AND 
MONAZITE MINERAL PHASES ON THE EXAMPLE OF THE 
WEST CARPATHIAN ORTHOGNEISSES 

BROSKA, I. (Geological Institute of the Slovak Academy of Science, Bratislava, Slovak 
Republic) & SIMAN, P. (Geological Survey of the SR, Bratislava, Slovak Republic) 
E-mail: geolbros@savba.savba.sk 

Accessory monazite and allanite are two the most frequent primary magmatic LREE 
accessory mineral phases in the granites and orthogneisses in the Western Carpathians 
(PETRIK, 1999). Total breakdown of monazite was observed in metagranites of the 
Veporic Superunit in the Western Carpathians, while only slight alteration of monazite 
occurs in non-metamorphosed Tatric granites (BROSKA & SIMAN, 1998). 

Monazite breakdown reactions have been observed in granites from a wide region of 
Central Europe including the Western Carpathians, the Tauern Window and the southern 
Bohemian Massif (FINGER et al., 1998). The process always results in the mantling of 
monazite crystals by concentric coronas of apatite, allanite and REE bearing epidote. In 
extreme cases monazite cores are fully consumed by apatite which occupies the place of 
the former monazite. Upto this date, such total breakdown of monazite was described in 
the world only in the Veporic Superunit. However, it appears that the reaction kinetics is 
so sluggish that monazite relicts usually remain in the center of the grains. It was proven 
that no significant disturbing of the the U-Pb system in the breakdown monazite grains is 
recorded (FINGER et al., 1998). Monazite alteration to apatite, allanite and REE bearing 
epidote was always observed in amphibolite facies. 

The orthogneisses on the southern slope of the Low Tatra Mountains contain 
metamorphic monazite, evident from their U-Th microprobe monazite dating. These 
indicate an age coincident with the main Variscan collision stage between Europe and 
Gondwana (paper in preparation). Metamorphic monazite in these orthogneisses contain 
allanite inclusions that show their possible origin from allanite by transformation 
reactions during Variscan metamorphic events. The formation of monazite by breakdown 
of allanite was described already from the Swedish-Norwegian province (BINGEN et al., 
1996). 

Both of the above described transformations (monazite-to-allanite and allanite-to-
monazite) clearly indicate the mobility of the rare earth elements during metamorphic 
processes and that this mobility increases between amphibolite facies conditions. 
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FOITITE AND SODIUM DEFICIENT SCHORL IN THE SPIS^ 
GEMER AND KLENOVEC GRANITE, EASTERN SLOVAKIA 

BROSKA, I. & UHER, P. (Geological Institute of the Slovak Academy of Sciences, 
Bratislava, Slovak Republic) 
E-mail: geolbros@savba.savba.sk 

Recently, it has become apparent that vacancy tourmalines are more common than 
was hitherto realised, and it now seems reasonable to subdivide the tourmaline group into 
three subgroups: (1) calcic, (2) alkali (Na and K), (3) vacancy tourmalines 
(HAWTHORNE & HENRY, 1999). Fe-bearing vacancy tourmaline or alkali deficient 
tourmaline is named foitite (MACDONALD et al., 1993), Li rich rossmanit (SELWAY 
el al., 1998) and the Mg-bearing variant is still only predicted as Mg-foitite. Foitite was 
found in the Zlata Idka granite body and especially in their magmatic derivatives 
(BROSKA et al., 1999). 

Tiny crystals (0.3-0.4 mm) of disseminated accessory foitite with zones of schorl 
were found in biotite-muscovite leucogranite of Permian age near Zlata Idka village, 
Spis-Gemer Ore Mts., Gemer superunit (eastern Slovakia). Blue foitite forms irregular 
patchy zones (<0.2 mm in size) which replaces the primary brown schorl. EPMA 
analyses of foitite reveal a high Fe/(Fe+Mg) ratio (0.85-0.95); the ratio is higher than that 
of schorl (0.69-0.91). Low Na (1.2-1.5 wt% Na20) and trace K and Ca resulted in an 
alkali deficient stoichiometry of foitite: = 0.51-0.61, whereas schorl reveals 
X D = 0.16-0.49. Replacement textures as well as gradual transitions of colour and 
composition from schorl to foitite indicate a secondary, probably hydrothermal origin of 
foitite by partial leaching of Na from primary magmatic schorl, along with the 
substitution: X D + v Al = xNa + YMg. The late aplitic dykes of the Zlata Idka granite body 
contain large aggregates (1 cm crystals) of the blue foitite with X D up to 0.7. 

Late magmatic and probably post-magmatic hydrothermal alkali deficient blue schorl 
forms overgrowths around primary brown schorl in the Hnilec granite, ca. 50 km to the 
west from Zlata Idka (BROSKA et al., 1998). Replacement textures as well as gradual 
transitions of colour and composition from schorl to foitite from the Zlata Idka granite 
indicate their secondary, probably hydrothermal origin by partial leaching of Na from 
primary magmatic schorl, along with the substitution: X D + YA1 = xNa + YMg. Ca, Ti and 
partly Mg could also be removed from primary schorl. 

The foitite was discovered also in the Klenovec granites of the Vepor superunit 
which probably represent an analogue of the Spis-Gemer granites. 
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ORGANIC MATTER MIGRATION IN THE TECTONIC ZONES 
OF THE POLISH WESTERN TATRA MOUNTAINS 

CEBULAK, S., MARYNOWSKI. L. & GAWEDA. A. (University of Silesia, Dept. of 
Geoch. Miner. & Petrol., Sosnowiec, Poland) 
E-mail: marynows@ultra.cto.us.edu.pl, gaweda@uranos.cto.us.edu.pl 

The crystalline basement of the Polish part of the Western Tatra Mts. is cut by shatter 
zones and faults running SW-NE. Some of these tectonic zones cut the Mesozoic 
sedimentary cover, trending further to NE. In the mylonitized rocks in the tectonic zones 
the presence of dispersed extractable bituminous organic matter was shown using 
Oxyreactive Thermal Analysis. 

The oxyreaction patterns are characterised by the endothermic peaks in the range of 
240-290 °C, while the exothermic (oxidation) reactions took place in the range of 300-
320 °C. Such oxyreaction patterns suggest the susceptibility of parent organic matter to 
high temperature pyrobitumen formation. 

Dry powdered samples were extracted in dichloromethane and fractionated into 
aliphatic, aromatic and polar organic fractions using thin-layer chromatography. GC-MS 
analyses of aromatic and aliphatic fractions show that all samples are on much the same 
level of maturity. In the saturated gas chromatogram n-C|7 and n-C,8 n-alkanes 
predominate. The pristane (Pr) to phytane (Ph) ratio is about 1. The m/z 191 mass 
fragmentograms of the aliphatic hydrocarbon fraction of all analysed samples show the 
high abundance of pentacyclic triterpanes and tricyclic terpanes (C23 is dominant) with 
lower amount of tetracyclic terpanes. The m/z 217 mass fragmentograms display high 
abundance of diasteranes and low molecular weight steranes (pregnanes) in relation to 
regular steranes. The biomarker analysis showed no evidence of higher plant material 
occurrence and this, together with a very low ratio of dibenzothiophene to phenanthrene 
(HUGHES et al., 1995), suggests marine, oxic shale environments of the source rocks 
formation. 

The theoretical value of vitrinite reflectance, based on metyldibenzothiophene ratio 
(RADKE et al., 1986, RADKE & WILLSCH, 1994) are in the range of R^ = 0.75-0.82 
%, which indicates the oil window thermal conditions for hydrocarbons generation. 

The investigated hydrocarbons are allochthonous in character, probably migrated through 
the shatter zone and faults from an unknown source. 
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ORE MINERALIZATION OF THE TATRIC UNIT, WESTERN 
CARPATHIANS, SLOVAKIA 

CHOVAN, M. (Department of Mineralogy & Petrology, Comenius University, 
Bratislava, Slovakia) 
E-mail: chovan@fns.uniba.sk 

The Tatric basement is built of large Variscan granitoid plutons emplaced within 
medium to high grade metamorphic rocks like gneisses, anatectic migmatites and 
amphibolites. Low to medium grade shales and basic rocks of the Devonian to Early 
Carboniferous are less abundant. Crystalline sequences are exposed in the central, most 
elevated parts of core mountains. The Tatric cover comprises characteristic lithological 
members: Upper Carboniferous and Permian molasse sediments, bimodal volcanics and 
Lower Triassic-mid-Cretaceous sedimentary rocks. A few Mesozoic nappes were thrust 
from the S and overlie the Tatric basement and cover complexes. 

Formation of the most important ore mineralizations is believed to be linked either to 
Variscan granitoids or metamorphism. Scheelite, molybdenite and pyrite-arsenopyrite 
mineralization were formed at highest temperatures. The arsenopyrite, less frequenty 
pyrite, are usually rich in gold (invisible gold). Au bearing quartz mineralization is often 
associated with stibnite mineralization, the most important and most abundant in the 
Tatry and Male Karpaty Mts. The stibnite mineralization is accompanied by Pb, Zn 
sulphides and Pb-Sb(-Bi) sulphosalts, Ag bearing tetrahedrite and barite mineralization. 
Barite mineralization with galena is thought to have formed during Variscan tectono-
metamorphic event, although Alpine remobilization cannot be ruled out. Siderite-
sulphide mineralization of the Tatric unit may be analogous to the vein type of siderite 
mineralization of the Gemeric unit. Most frequently its Alpine age is cited, although there 
exist indiations of Variscan age, and/or Alpine remobilization. Permian 
volcanic/sedimentary complexes of the nothern Tatric unit carry minor occurrences of 
primary U (Mo, Cu) mineralization. Negligible concentrations of barite and Cu minerals 
are connected with the Permian melaphyre volcanism. Small occurrences of base metal and 
hematite mineralizations in Mesozoic sequences probably formed during the Alpine epoch. 

Fluid inclusion and sulphur and oxygen isotope studies indicate metamorphic and/or 
magmatic origin of the C0 2 rich fluids from the high temperature scheelite, molybdenite 
and arsenopyrite mineralizations. Wide range of salinities (3-24wt% NaCl), CaCl2 rich 
composition of barite associated fluids, dilution trends and C, O isotope fluid signatures 
suggest an important role of interactions between formation and meteoric waters during 
crystallisation of low-T minerals, including the economically most important stibnite. 
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GEOCHEMISTRY OF THE BREZOVÁ POD BRADLOM 
BAUXITE, SLOVAKIA 

CINCURA, J., PUSKELOVÁ, C. (Geological Institute, Slovak Academy of Sciences, 
Bratislava, Slovakia) 
E-mail: geolinst@savba.savba.sk 

Geological setting 
The bauxite from Brezová pod Bradlom represents the last bauxite deposit found in 

Slovakia (CINCURA, 1998) and is restricted to the northern part of the Maié Karpaty 
Mts. near the city Brezová pod Bradlom. It represents a further link in the chain of the 
north Slovakian and Austrian bauxites. All Western Carpathian bauxites, including the 
Brezová pod Bradlom occurrence, belong to the group of karst bauxites and are closely 
connected with the longest and most important paleokarst period in the Western 
Carpathians, the Paleoalpine karst period (CINCURA & KOEHLER, 1995). The bauxite 
fills up the basal parts of Pre-Gosau canyon-like depressions in the Upper Triassic 
Hauptdolomite, occurs in irregular, most probably small lens shaped bodies and is 
relatively rare. The covering formation of the bauxite forms the coarse and medium 
grained, basal Valchov conglomerate of the Upper Cretaceous Gosau group. 

Mineralogical and chemical composition 
The presence of individual mineral phases (boehmite, kaolinite and chlorite) was 

determined by X-ray diffraction. The results of semiquantitative analysis show that 
boehmite is the main alumina mineral of the bauxite. Its average content ranges between 
53-68 %. Kaolinite content varies from 12-15 %. The relatively high average content of 
chlorite (19 to 37 %) is striking (CINCURA, 1998). 

The content of A1203 in individual bauxite samples varies from 38.90 to 41.48 %. The 
range of total Fe203 content varies in individual bauxite samples from 15.53 to 16.58 %. 
The content of A1203 in individual bauxite clays varies from 17.47 to 37.61 %. The range 
of total Fe203 content varies in individual bauxite clays from 7.04 to 21.18 %. The trace 
elements of bauxites/bauxite clays, which may reflect the source area (V: 261-630 ppm, 
Ni: 198-494 ppm, Cr: 101-316 ppm, Zr: 101-954 ppm), indicate that the geology of the 
source area was complex, and marked by a significant proportion of alkaline eruptive 
rocks or crystalline shale. A significant part of the parent rocks of the bauxite originates 
probably from paleovolcanites of the Hronic, occurring at present especially in the Maié 
Karpaty Mts. 
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