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M I R O S L A V P U L E C * - A L B Í N K L I N E C * 

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

A b s t r a c t : It has been found by geological-invest igat ion w o r k s 
at t h e s o u t h e r n slopes in t h e w e s t e r n — Ď u m b i e r p a r t of t h e Nízke 
T a t r y Mts. t h a t scheel i te o c c u r r i n g h e r e in several stages of ore 
minera l iza t ion, w a s not f o r m e d d u r i n g one process of ore m i n e ­
ra l iza t ion but t h e r e is a r e p e a t e d polyphase d e v e l o p m e n t f rom t h e 
E a r l y Paleozoic to U p p e r Cretaceous . T h e oldest is t h e b e d d e d type 
of scheel i te (s t rata a n d t i m e b o u n d ) . T h e geological e n v i r o n m e n t 
of W - m i n e r a l i z a t i o n occurrences is m a i n l y formed b y gneisses 
a n d m i g m a t i t e s of u n k n o w n age. T h e y a r e d i s t r ibuted together 
wi th t h e f u r t h e r m e n t i o n e d rocks in a n a r r o w zone w i t h i n an 
a n t i f o r m s t r u c t u r e . It is a b o u t 1 k m wide, 20 k m long a n d in 9 0 % 
formed by gneisses and m i g m a t i t e s . T h e rest is r e p r e s e n t e d by 
w e a k l y m e t a m o r p h o s e d L a t e Paleozoic volcanoclast ic rocks and 
Triassic quar tz i tes . T h e favourab le s t r u c t u r a l d i s t r ibut ion of ba­
s e m e n t rocks a n d the i r deep r e a c h w e r e a sui table c o m m u n i c a t i o n 
for t h e r is ing heat f ront in Alpine epoch and m i n e r a l i z a t i o n so­
lut ions connected wi th it. 

Pe3K>Me: TeoJiorHHecKHe HccJieaoBaHHH Ha JOJKHMX cxjioHax 3ananHoM — 
moMÔbepcKoň nač™ HH3KHX TaTp noKa3anH, ITO meeJiHT, BCTpeHaioiuHiícíi 
3necb B HecKojibKHX CTaflHsix pyflHofl MnnepajiH3aunH, He 6HJI o6pa30BaH BO 
BpeMH ofliioro npouecca py/moíí MHHepann3aiinH, HO naĎjiraaaeTCH noBTopnoe 
nojiM(J)a30Boe pa3BHTHe c paHHero na;ieo30H no BepxHero Mena. CaMbiM 
CTapbiM HBJweTCH cjiOHCTbiň THn iiieenHTa (orpaHHMeH cjioeM n BperneHeivi). 
TeojiorHHecKyio cpejiy MecTOHaxTOKuenHfl BO/ib(j)paMOBOM MHHepajiH3auHH 
cocTaBJi5i:cT npeHMymecTBeHHo rHeňcbi H MwrMaTHTbi HeH3BecTHoro B03pacTa. 
OHH pacnpefleneHM BMecTe c aajiee npHBeaennbiMH nopoaaMH B y3Koft 30He 
B npeaejiax aHTHKjiMHanbHoii CTpyKTypu. OHa iHnpnHOfi OKOJIO 1 KM H ajufHoK 
20 KM, H3 90% cocTaBJieHa rHeiícaMH H MHTMaTHTaMH. OcraTOK npeACTaBjiaHDT 
CJiaôo MeTaM0p(j)H3OBanHbie no3flHenaJieo3oficKHe ByjtKanoKJiacTH4ecKne 
nopoflbi H TpnacoBbie KBapuHTbi. BjraronpHsiTHOe CTpyKTypHoe pacnpeaexieuHe 
noflCTHJiarouiHX nopon H HX rjiy6oKaa nocnraeMOCTb ôbiJiH noflxoflíiiHHM 
cpeacTBOM ana noBbimaiomerocsi TenjiOTnoro (JjpoHTa B ajibnnřiCKOH anoxe 
H MHHepajTH3aUHOHHMX paCTBOpOB C HUM ĽB»3ailHblX. 

I n t h i s c o n t r i b u t i o n w e a r e d e a l i n g w i t h t h e o c c u r r e n c e of s c h e e l i t e m i n e r a l i ­
z a t i o n i n c r y s t a l l i n e r o c k s of t h e W e s t e r n C a r p a t h i a n s f o c u s e d o n t h e a r e a of 
t h e N í z k e T a t r y M t s . 

S c h e e l i t e w a s d e s c r i b e d f i r s t i n S l o v a k i a f r o m c r y s t a l l i n e r o c k s of t h e M a l é 
K a r p a t y M t s . b y Z e p h a r o v i c h (1859). A s u r v e y of o l d e r e s t a b l i s h e d o r e 
m i n e r a l i z a t i o n s f r o m c r y s t a l l i n e r o c k s of t h e W e s t C a r p a t h i a n s is m e n t i o n e d b y 
K a n t o r (1965 — a c c o r d i n g t o t h e m a n u s c r i p t r e p o r t b y K a n t o r — E l i á š , 
1962). F r o m n e o v o l c a n i c s a t t h e d e p o s i t s V y h n e a n d B a n s k á Š t i a v n i c a s c h e e l i t e 
is d e s c r i b e d b y K o d ě r a (1962). 

H v o ž ď a r a (1981), s e t t i n g o u t f r o m c o m p a r i s o n of s c h e e l i t e m i n e r a l i z a t i o n s 
i n t h e A u s t r i a n A l p s w i t h n e w o c c u r r e n c e s of s c h e e l i t e ( o c c u r r e n c e s f o u n d b y 

* RNDr. M. P u l e c , C S c , R N D r . A. K l i n e c , C S c , Dionýz Š t ú r I n s t i t u t e of 
Geology, Mlynská dol ina 1, 817 04 Brat i s lava . 
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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 
— Ďumbier part of the Nízke Tatry Mts. Here, after scheelite mineralization 
was found by K a n t o r — E l i á š (1962), we began to deal with scheelite mi­
neralization more thoroughly after finding out of regional extension of scheelite 
in heavy mineral concentration ( P u l e c , 1976; 1977a; 1977b). Already the first 
more detailed works in the area of Jasenská Kyslá in the year 1978 (mining ex­
ploration is being carried out now) showed the possibility of finding of W-Au 
mineralization in the Nízke Tatry Mts. also of economic importance. In the area 
of the Gelfúsová dolina valley we found scheelite mineralization in 7 metres 
layer in borehole Ge-1 where the average content of tungsten was 1.59% W 
( P u l e c , 1979). 

After termination of geological-investigation works in the area of Jasenská 
Kyslá in the year 1980 ( P e c h o — P u l e c et al., 1980) the members of Dionýz 
Štúr Institute of Geology in Bratislava sought for scheelite mineralization in the 
perspective zone from Sopotnička to the spring area of the Vajskovská dolina 
valley. The occurrence of scheelite mineralization was attested mainly in the 
axial part of the Spíglová 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 Bukovská dolina valley and Ráztocká hoľa 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 Nízke 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 Bukovská 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 Ramžené. 

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 Pol ianka '(Bukovská dolina valley). Here a complex of high-grade 
metamorphosed gneisses and migmati tes with scheelite mineral izat ion occurs in 
the axial part of the Špíglová s t ructure (the s, — surfaces of migmati tes are 
steeply dipping). On t h e m the low-grade metamorphosed volcanogenic-sedimen-
tary complex of Devonian age is lying (determinat ion according to P l a n d e -
r o v á, 1984). These Early Paleozoic low-grade metamorphosed products veri­
fied also by drilling works are not containing scheelite mineral izat ion of bedded 
type visible macroscopically. 

We found rich fragmental mater ia l from bedded types of scheelite mineral i­
zation at the locality Ramžené (SR-1, left t r ibutary 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 characterist ic 
bedded types, also porphyroblasts, coarse-grained aggregates of scheelite grains 
and crystals elongated in direction of bedding schistosity and also transversal 
joint fillings. 

Metamorphic al terat ions of the complex of migmati tes and gneisses, in which 
the bedded scheelite ores are found, were tak ing 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 regenerat ion with Variscan granite-forming processes (A) and scheelites 
bound to Variscan granite-forming ore mineral izat ion processes (B). 

F r o m general metallogenetic view of the origin of ores of various formations 
(still without scheelite) the Variscan epoch is most i m p o r t a n t in the Nízke Ta­
try Mts. Format ions of ores distinguished by A n d r u s o v — K o u t e k — 
Z o u b e k (1951), ore veins and ore formations distinguished here by K r a v-
j a n s k ý (1959), H a k (1959; 1962), are dated in this period. A part 
of the authors supposes that these ore formations were later recrystalli-
sed or mobilised dur ing the Alpine tectonometamorphic processes. Close 
relation of the veins and stockworks wi th scheelite and gold-bearing mineral i­
zations connected with the Variscan epoch is pointed out by 11 a v s k ý (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 h y d r o t h e r m a l veins but does not ment ion t h e share of these 
granitoids in h y d r o t h e r m a l origin of scheelite-gold-bearing mineral ization. 

Close relation of the scheelite-gold-bearing mineral izat ion to Variscan grani­
toids is indicated by G u b a č (1983) on the basis of geochemical prospection 
(soil metal lometry). According to him the h y d r o t h e r m a l 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 granit izat ion mineral izing process may 
be proved by he presence of scheelite in pegmatites and granitoids. In them; 
scheelite is found in form of part icular grains of various size. So, for instance, 
in the Špíglová dolina valley scheelite crystallised at the contact of pegmati te 
with banded migmatites. This pegmati te is of Variscan age according to the 
analysis by Ar / , 0 -K / | 0 method carried out by K a n t o r (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-
santites) are present only, found by K l i n e c (1983) in the Vajskovská dolina 
valley in the area of Zadné Kotliska and Pálenice. 

In crystalline rocks of the Ďumbier zone serpentinised amygdaloidal rocks 
were found already earlier in the Mesozoic of Trangoška 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 (S t a n k o v i č, 1962). Formation of veins of anti­
monite ores at the southern slopes of the Nízke Tatry Mts. in the Ďumbier 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 Nízke Tatry Mts. 
Relation of young-Alpine granitoids to formation of scheelite is mentioned from 
the West Carpathian region in the area of Rochovce by I v a n o v — P u l e c 
(1979). 

With mineralogical-paragenetic evaluation ( B e ň k a — S u c h ý , 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 Nízke 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 Nízke 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 Nízke Tatry Mts. area is bound to their Ďum­
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 built 
up of crystalline 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 Sopotnička—Bukovská dolina valley, 
through Biela voda, Kyslá, Lomnistá dolina valley, Vajskovská dolina valley, 
Trangoška to the Bocianka valley, south of Vyšná 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 Vajskovská dolina valley 
— Trangoška 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 Trangoška). 

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 migmjatites,, 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 metavolcanics) 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 Sj — 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 Lomnistá dolina valley and the Struhár 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 si — surfaces. There however, the E-W course of the zone is disturbed 
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 si — 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 Nízke 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 P l a n d e r o v á , 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 Bukovská 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 Jasenská Kyslá, 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 Ďumbier part of the Nízke Tatry Mts. was enormously 
rapidly uplifted against the surrounding area. So the unequal state of rockr 
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 Spíglová structure, has been confirmed. It has been established that 
in the Nízke 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 ma­
nifested and terminal formation of the ore structures was in the Alpine epoch. 
Its 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 Nízke Tatry Mts. is mainly formed by gneisses and migmati tes 
of u n k n o w n age. They are dis tr ibuted together wi th further ment ioned rocks 
within an antiform ar rangement in a n a r r o w long zone. This is 1 k m wide, 
18 k m long and 90 u/o 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 s tructural a r rangement 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. Pevný 
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