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SCHEELITE-GOLDBEARING MINERALIZATION AT THE SOUTHERN
SLOPES IN THE WESTERN PART OF THE NIZKE TATRY MTS.

Abstract: It has been found by geological-investigation works
at the southern slopes in the western — Dumbier part of the Nizke
Tatry Mts. that scheelite occurring here in several stages of ore
mineralization, was not formed during one process of ore mine-
ralization but there is a repeated polyphase development from the
Early Paleozoic to Upper Cretaceous. The oldest is the bedded type
of scheelite (strata and time bound). The geological environment
of W-mineralization occurrences is mainly formed by gneisses
and migmatites of unknown age. They are distributed together
with the further mentioned rocks in a narrow zone within an
antiform structure. It is about 1 km wide, 20 km long and in 90",
formed by gneisses and migmatites. The rest is represented by
weakly metamorphosed Late Paleozoic volcanoclastic rocks and
Triassic quartzites. The favourable structural distribution of ba-
sement rocks and their deep reach were a suitable communication
for the rising heat front in Alpine epoch and mineralization so-
lutions connected with it.

PC'!K)MC: ]"conorwwcxue HCCICOOBAHHMA HA HOXHBIX CKIOHAX 3alanHOH —
aromBeepckoit wacTi Huskux TaTp mokasanu, 4TO €eqNT, BCTPEYAIOLIHiCH
30eCk B HECKOJIBKMX CTAOMAX PYIHOH MHHEpalu3auuu, ve Ob1 0OpasoBaH BO
BPEMA OHOTO MPOLEcca PyAHOH MUHEPAH3IALNK, HO Hab/llonaeTcs NOBTOpHOE
noim$a3osoe pa3BUTHE C PAHHETO Ma71c0308 A0 BepxHero mena. Cambim
CTAPBLIM ABIIACTCH CIOMCTbIH THI LUEeHTA (orpanw—:cu ClToeM H BpeMCIICM).
['conoruyeckyio cpeiy MecTOHAXOXIeHHH BOb(pPamMoBoii MUHEPATH3ALHH
COCTABNAICT NMPEUMYILUCCTBEHHO THEHCHI M MHTMATHTL! HEM3BECTHOTO BO3pacTa.
Ouu pacnpesesniensl BMeCTe ¢ [allee NPUBEICHHBIMH TOPOAAMH B Y3KOi 30He
B [peaenax aHTHKIHHAIBHOH CTPYKTYPbl. OHA WHPpHHOI 0KOJ0 | KM M 07MHOMH
20 kat, 13909, cocTasneHna rueiicaMu U MurMaTHTamu, OctaTok NPeaCTABIAIOT
cnabo  MeTaMOp(hHIOBAHHBIE TO3AHENANCO30/CKHE  BY/IKAHOKIACTHYECKHE
MOPObl H TPHACOBBIC KBAPUHTHI. BJIZI.FUHPHHTHOC CTPYKTYPHOC pacrnpeiec/ienye
MOACTHAAIOUINK MOPOI M WX TAyDOKas NOCATaeMOCTb ObIMH TOAXOMALLIMM
CPEACTBOM 118 MOBBLILIAIOIIETCCsA TEMJOTHOTO (BPOHTA B asbNMHCKOIl Inoxe
H MHHEPATHIAUHOHHLIX PACTEOPOB C HUM CBA3IAHHBIX.

In this contribution we are dealing with the occurrence of scheelite minerali-
zation in crystalline rocks of the Western Carpathians focused on the area of
the Nizke Tatry Mts.

Scheelite was described first in Slovakia from crystalline rocks of the Malé
Karpaty Mts. by Zepharovich (1859). A survey of older established ore
mineralizations from crystalline rocks of the West Carpathians is mentioned by
Kantor (1965 — according to the manuscript report by Kantor —E1i4as,
1962). From neovolcanics at the deposits Vyhne and Banska Stiavnica scheelite
is described by Kodéra (1962).

Hvozdara (1981), setting out from comparison of scheelite mineralizations
in the Austrian Alps with new occurrences of scheelite (occurrences found by
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prospection works from the year 1964), distinguishes 4 generations of scheelite
in the West Carpathian region. On the basis of the performed prospection works
in Slovakia it may me stated that scheelite in crystalline rocks of the West
Carpathians is found everywhere, however, it has not been verified in industrial
concentrations.

The area investigated most in details from the West Carpathian region, from
the viewpoint of scheelite mineralization, are the southern slopes of the western
— Dumbier part of the Nizke Tatry Mts, Here, after scheelite mineralization
was found by Kantor — Elias (1962), we began to deal with scheelite mi-
neralization more thoroughly after finding out of regional extension of scheelite
in heavy mineral concentration (Pulec, 1976; 1977a: 1977b). Already the first
more detailed works in the area of Jasenska Kysla in the year 1978 (mining ex-
ploration is being carried out now) showed the possibility of finding of W-Au
mineralization in the Nizke Tatry Mts. also of economic importance. In the area
of the Gelfusova dolina valley we found scheelite mineralization in 7 metres
layer in borehole Ge-1 where the average content of tungsten was 1.59", W
(Pulec, 1979).

After termination of geological-investigation works in the area of Jasenska
Kysla in the year 1980 (Pecho—Pulec et al., 1980) the members of Dionyz
Stur Institute of Geology in Bratislava sought for scheelite mineralization in the
perspective zone from Sopotnicka to the spring area of the Vajskovska dolina
valley. The occurrence of scheelite mineralization was attested mainly in the
axial part of the Spiglova structure at total length of 18 km and width of 400—
—1200 m with interruption of the mineralized zone at surface in the section
between the Bukovska dolina valley and Raztocka hola in the western part
of the area under study. In the name of these investigation works a series of
new knowledge on the occurrence o fscheelite mineralization as well as a rich
fragmental material from the veinstuff of W-Au mineralization from the whole
area pursued by prospection has been obtained, which provided us important
information on genetic types of scheelite mineralization. On the basis of this
knowledge we have come to the opinion that scheelite formed in several stages
of mineralization and its development is polyphasic.

Characterization of genetic types of scheelite mineralization

1. According to the up to present results of investigation works we may say
that the first — oldest group of scheelite in the Nizke Tatry Mts. are bedded
types (strata and time bound) most probably genetically bound to hydrothermal
activity of paleovolcanics.

For genetic consideration of pyrite occurrence we take for important finding
of scheelite mineralization in borehole R-2 in the Bukovska dolina valley where
scheelite does not occur in form of epigenetic quartz veins but is bound to the
parental rock-migmatites. In section 22.0—31.0 m scheelite is found in thin
strips in direction of bedding schistosity and represents primary mineralization
in the metamorphosed volcanic-sedimentary complex. A similar occurrence of
scheelite in thin strips in migmatites is also at outcrop (locality SR-4), in the
new forest path cut above the brook RamzZené.

For considering the age of banded and eyed migmatites and gneisses, in which
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are most scheelite ores, we take for very important establishing of their position
in the area of Polianka (Bukovska dolina valley). Here a complex of high-grade
metamorphosed gneisses and migmatites with scheelite mineralization occurs in
the axial part of the Spiglova structure (the s; — surfaces of migmatites are
steeply dipping). On them the low-grade metamorphosed volcanogenic-sedimen-
tary complex of Devonian age is lying (determination according to Pland e-
rovad, 1984). These Early Paleozoic low-grade metamorphosed products veri-
fied also by drilling works are not containing scheelite mineralization of bedded
type visible macroscopically.

We found rich fragmental material from bedded types of scheelite minerali-
zation at the locality RamZené (SR-1, left tributary of Sopotnica) where scheelite
is found in the metamorphosed volcanic-sedimentary complex in the shape of
variously thick bands-regenerated in the process of later Variscan or Alpine
tectonometamorphic processes. So here scheelite forms, besides characteristic
bedded types, also porphyroblasts, coarse-grained aggregates of scheelite grains
and crystals elongated in direction of bedding schistosity and also transversal
joint fillings.

Metamorphic alterations of the complex of migmatites and gneisses, in which
the bedded scheelite ores are found, were taking place in several stages. We
consider the complex of high-grade metamorphosed rocks (gneisses-migmatites)
as oldest, probably even pre-Paleozoic.

2. We assign to the second group scheelites, which are the product of palin-
genic regeneration with Variscan granite-forming processes (A) and scheelites
bound to Variscan granite-forming ore mineralization processes (B).

From general metallogenetic view of the origin of ores of various formations
(still without scheelite) the Variscan epoch is most important in the Nizke Ta-
try Mts. Formations of ores distinguished by Andrusov—Koutek —
Zoubek (1951), ore veins and ore formations distinguished here by Kra v-
jansky (1959), Hak (1959; 1962), are dated in this period. A part
of the authors supposes that these ore formations were later recrystalli-
sed or mobilised during the Alpine tectonometamorphic processes. Close
relation of the veins and stockworks with scheelite and gold-bearing minerali-
zations connected with the Variscan epoch is pointed out by Ilavsky (1981),
who puts their origin into connection with metamorphic reworking of the volca-
nogenic-sedimentary series, probably of Paleozoic age, which originally contai-
ned ores of the scheelite-gold-bearing formation. He ranges to the Variscan ore
complex several hydrothermal veins but does not mention the share of these
granitoids in hydrothermal origin of scheelite-gold-bearing mineralization.

Close relation of the scheelite-gold-bearing mineralization to Variscan grani-
toids is indicated by Guba¢ (1983) on the basis of geochemical prospection
(soil metallometry). According to him the hydrothermal solutions were scheelite
formed and at greater distance elements and ores of the outer zone occur (Pb,
Zn, Cu and farther Sb).

Linking of scheelite with the Variscan granitization mineralizing process may
be proved by he presence of scheelite in pegmatites and granitoids. In them
scheelite is found in form of particular grains of various size. So. for instance,
in the Spiglova dolina valley scheelite crystallised at the contact of pegmatite
with banded migmatites. This pegmatite is of Variscan age according to the
analysis by Ari"—K* method carried out by Kantor (1981) (326 mil. y.).
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3. To the third group we range scheelites, which were regenerated in the
process of Alpine tectonometamorphic processes from the first two generations
(A) and scheelites linked with Alpine ore mineralization processes (B), which
are genetically bound to Alpine intrusions.

The ore complex bound to the orogenic stage of the Alpine epoch has no re-
presentative in the prospection area. Vein rocks of lamprophyre character (ker-
sanlites) are present only, found by Klinec (1983) in the Vajskovska dolina
valley in the area of Zadné Kotliska and Palenice.

In crystalline rocks of the Dumbier zone serpentinised amygdaloidal rocks
were found already earlier in the Mesozoic of Trango$ka development, to
which, however, no metallogenetic activity of more important character is attri-
buted. In spite of that a great metallogenetic importance is ascribed to the parti-
cular tectonometamorphic development of crystalline rocks, which we shall
mention further, during the Alpine epoch and also the occurrence of Fe-Cu-
-Pb-Zn ores in the Middle Triassic of the folded Mesozoic. Formation of these
ores is put into connection with Upper Cretaceous tectonomagmatic and tecto-
nometamorphic processes (Stankovié, 1962). Formation of veins of anti-
monite ores at the southern slopes of the Nizke Tatry Mts. in the Dumbier crys-
talline complex is placed into the Alpine epoch by M. Slavkay (1971).

The occurrence of scheelite in the third group and its linking with the Alpine
ore mineralization processes, which are genetically bound to Alpine intrusions
cannot be excluded from this view of metallogenessis in the Nizke Tatry Mits.
Relation of young-Alpine granitoids to formation of scheelite is mentioned from
the West Carpathian region in the area of Rochovece by Ivanov—Pulec
(1979).

With mineralogical-paragenetic evaluation (Benka—Suchy, 1983) these
parageneses were distinguished: carbonate, pyrite-arsenopyrite, chalcopyrite-
-tetraedrite, antimonite with berthierite (?), quartz-gold-tellurium-bismuth and
quartz-scheelite. The authors consider tungsten mineralization at the ore veins
in this part of the Nizke Tatry Mts. as one of the youngest on the basis of mi-
neralogical-geochemical observations.

After purposeful geological investigation, focused on clearing up of the envi-
ronment of W-ores occurrence in the Nizke Tatry Mts., it was stated that this is
mostly bound to a narrow long zone, which has many particular features when
compared with the wider area. A part of this publication is devoted to its loca-
tion, description of structural marks, lithological and chronological content and
position in the central zone of the Carpathians just for the mentioned reason.

Finally we also put the discovered features of distinct destruction of the pre-
sent-day relief into connection with the particularities of the structural plan of
the area and its active modelling up to the latest period. Greatest concentration
of scheelite ores from the whole Nizke Tatry Mts. area is bound to their Dum-
bier part. Inside it on their southern side is a zone of crystalline schists, prevai-
lingly distinctly metamorphosed. On the northern side of this E-W stretched
strip, at their contact with granitoids, is a zone about 1 km wide and 18 km
long. Concerned is the length in strike at the surface in the section mainly buil:
up of erystalline rocks. We suppose that it continues towards the west and east,
but there — in Mesozoic complexes its course is of different character.
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Within this zone — in the section Sopotni¢cka—Bukovska dolina valley,
through Biela voda, Kysla, Lomnistda dolina valley, Vajskovska dolina valley,
Trangoska to the Bocianka valley, south of Vysna Boca, two strips of Triassic
quartzites, shales and carbonates are observed in the almost whole its course.
In the eastern half of the zone they are oriented within the antiform structure
to its northern and southern wing. In the area of the Vajskovska dolina valley
— Trangoska both wings are inclined to the north. The smaller western half
is characterized by distinct manifestation of transversal fractures and upthrusts
of NW-SE direction, consequently the two strips of quartzites are inclined to
southeast. The crystalline rocks are the dividing elements between the quartzite
strips at all length of strike of the zone (including Trangoska).

A further feature of this zone is its dissection by numerous longitudinal
fractures. They are accompanied by mylonitization and formation of narrow
diaphthorite strips as well as the presence of “elements wedged in crystalline
rocks” from higher levels (Mesozoic—Paleozoic). The zone contains mainly stro-
matitic and ophthalmitic migmjitites, gneisses and amphibolites of unknown age.
Granitoids are also present. They form together 90 " of rocks of the zone. The
rest are Early and Late Paleozoic weakly metamorphosed products (metasedi-
ments and metavolecanics) and Triassic rocks, prevailingly quartzites.

Between all the above mentioned types of the zone are close relations and
features of conformable position. This fact together with great similarity of
mylonites and diaphthorites to metasediments on the one hand and to metavol-
canics on the other hand renders their field, but also laboratory distinguishing
difficult.

The most abundant occurrences of scheelite mineralizations are bound to
migmatites at these places where their s; — surfaces are of perpendicular (ver-
tical) or steep position. A suitable ore-locating factor is also crossing of steep
(vertical) fractures and the presence of amphibolite bodies (topomineral influ-
ence).

As indicated above, some sections of the zone are characterized by subhori-
zontal or moderate dip at s; — surfaces. For instance, the section in the middle
part of the Lomnista dolina valley and the Struhar ridge. There localities are,
however, situated farther (more southerly from the axis of the antiform struc-
ture). The section in the area of Biela voda is also characterized by a moderate
dip of s — surfaces. There however, the E-W course of the zone is disturbec
by transversal fractures of upthrust character dipping southeast 30°—40°—60".

A remarkable structural discordance between migmatites on the one hand and
quartzites, phyllites on the other hand was observed at the Polianka ridge. On
erected (vertical position of s; — surfaces) migmatites are lying the above men-
tioned metasediments with flat dip of 30° to the north. The established relation
is not exceptional in the Nizke Tatry Mts. So far, however, it has been recorded
between crystalline and Mesozoic complexes. In the frame of structural arran-
gement of the zone — it is an untypical case, but important as metasediments
are dated palynologically as Early Paleozoic, Devonian to Lower Carbonife-
rous products (determination and assignment by Planderova, 1984). The
zone is dissected by transversal fractures into blocks-sections, inside which
vertical movement was manifested to a various extent. In sunken blocks as is
the section between Biela voda and the Bukovska dolina valley — (Polianka
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ridge) higher structural elements are preserved — Early Paleozoic. The sections
vautled in horsts, e. g. the area of Jasenska Kysla, are characterized by the
presence of migmatites, which represent the lower levels of the structure. On
such a dissection of the zone also the occurrence of W-ores is depending. The
sunken blocks characterized by a greater share of Paleozoic and Mesozoic units
have usually no more important accumulations of ores at the surface.

Many of the mentioned features of the zone indicate that there is a great
cicatrix of deep reach. We suppose that it formed in the Mediterranean or
Subhercynian phase as a consequence of compression and following releasing
of pressure in rocks of the crystalline basement. We assume that the existence
of this deep-reaching cicatrix offered a suitable communication for ascent
of the heat front and mineralization connected with it also in the Alpine epoch.
The observed dependences support the hypothesis of a deep source of ore mi-
neralization or of such a deep process, which was the “unifying factor” in
formation and location of scheelite mineralization, regardless of the character
of the primary source.

An analogous structure has not been found in crystalline rocks of the central
zone so far. It is not by chance that it is found amidst the most distinctly
altered rocks. It may be connected with the rising tendency of the end of the
Mesozoic era and then in the Tertiary.

To the end of the Tertiary a further anomalous development was taking
place in this area. The Dumbier part of the Nizke Tatry Mts. was enormously
rapidly uplifted against the surrounding area. So the unequal state of rock-
mass distribution resulted in formation of a destruction structure — to for-
mation of a gravitational nappe. It was established on the basis of the analysis
of a cosmic satellite photograph. Its root part is represented by the zone just
analysed. The movement of rocks masses was from north to south, the front
of nappe is located even to the area of Strelniky. The detailed analysis of this
structure is the subject of a particular article (in press). From the viewpoint
of the above analysed structures of the zone the fact is important that its original
arrangement and original position of ores are deformed by development of this
destruction structure.

Conclusion

As a result of geological-prospection works and special investigation methods
we have obtained new knowledge in a relatively short time, which we sum-
marize as follows.

The occurrence of scheelite-gold-bearing mineralization, mainly in the axial
part of the Spiglova structure, has been confirmed. It has been established that
in the Nizke Tatry Mts. scheelite is found in several stages of ore mineralization,
was not formed in one process of mineralization, but there is a repeated poly-
phasic development from the Early Paleozoic to Upper Cretaceous. Scheelite
occurs in three generations here. The bedded type of scheelite (strata and time
bound) is the oldest. With its formation the Variscan epoch was distinctly mp-
nifested and terminal formation of the ore structures was in the Alpine epoch.
[ts present-day occurrence is mainly bound to epigenetic hydrothermal veins.

The geological environment of the remarkable occurrences of W-minerali-
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zation in the Nizke Tatry Mts. is mainly formed by gneisses and migmatites
of unknown age. They are distributed together with further mentioned rocks
within an antiform arrangement in a narrow long zone. This is 1 km wide,
18 km long and 90 Y, formed by gneisses and migmatites. The rest are Early
and Late Paleozoic weakly metamorphosed volcanoclastic and Triassic quart-
zites.

The rocks of the zone are distinctly disturbed by deep-reaching longitudinal
fractures and transversal fractures, dissecting it into rising or sunken blocks.

The analysis of structural elements of the zone leads us to the basement. So
the favourable structural arrangement of basement rocks and its deep reach
became a suitable communication for the rising heat front and mineralizing
solutions connected with it in the Alpine epoch.

Translated by J. Pevny
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