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SOME PROBLEMS OF THE W E S T C A R P A T H I A N CRYSTALLINE 
COMPLEX 

A b s t r a c t : Two fundamental problems of the Carpathian crystalline com­
plex are discussed in the paper; the nature of melamorphisin and the problem 
of granitoid formation. 

The metamorphosis of the West Carpathians are often of polyinetamorphic 
character; in addition to regional alteration they are affected in places also by 
injection-niclnsomatic, contact-thermic and diaphthoritic alteration. Regional me­
lamorphisin did not exceed the conditions of the garnel-amphibolite ľacies. I 11-
der the conditions of garnet amphiboliles also endogene migmatitcs and selec­
tive-mobilization granitoids originated. 

The granitoids of the West Carpathians belong to several development cycles: 
lo the pre-Cambrian, Hercynian and Alpine cycle. Their genesis is complicated 
and in addition lo typical magniatogene types also selective-mobilization, palin-
gene. automclaniorphic and injeclion-mclasomalic types arc represented. 

The crytalline complex appears in the West Carpathian (inly in [heir Central 
/one: in the Flysch and Klippeai Bell it is known only from pebble material 
of their conglomerate members. The Central zone is marked by a fold and 
nappe structure, developed after the Turonian and prior lo the Senonian during 
the Subtatric (D. A n d r ti s o v 1930), or Mediterranean (A. T o I I m a n n 
1965) folding phase. It is bnill by two morphotectonic tinils: 

1. the zone of Core mountains and 
2. the zone of Slovenské rudohorie Mis. 
The morpholectonic zones originated by post-Paleogene tectonics, which 

brought about in lbe zone of lbe Core mountains the articulation of the pre-
Senonian structure into megaanliclines and megasynclines. and in ihe zone of 
Slovenské rudohorie Mis. its total des'tnlcgralion. 

1. The zone of the Core mountains (Malé Karpaty. Považský Inovee. Malá 
and Veľká Fatra, Vysoké Tatry and Nízke Tatry, Tríbeč, Suchý, Žiar and Malá 
Magura. Branisko and Čierna bora and the Zemplín island) runs near the 
northern margin of the Central zone. It has a complicated structure, in which 
participate Talride elements and Subtatric nappes (the lower Krížna- and the 
upper Choč-nappe). 

The Tatrides are built by the crystalline core and its Mesozoic in places also 
Late Paleozoic envelope. 

2. The zone of Slovenské rudohorie Mis. is built by two fundamental leclonic 
units: the Veporides and the Gemerides. 

According lo an older view the \ eporides arc buill by the crystalline complex 
of the western tract of Slovenské rudohorie Mis. and lbe eastern pari ol Nízke 
Tatry Mls., by the envelope Permian and the Mesozoic of the Subtatric nappes. 
The Mesozoic appearing in the area of the Veporide crystalline complex (Veľký 
Bok unit and Focderata series) was hold for root remnants ol the Subtatric 
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nappes. Thus investigations of the lasl years indicated (A. B i e l y . (). F u s á n. 
J. K a in e n i c k ý. .). Z e I m a n and al.i. thai t his Mesozoic is a normal 
envelope of the Yeporide crystalline complex and has no analogy in the West 
Carpathians. For this reason we have to search for the roots of the Suhlalrie 
nappes in the region of large overlhrusts. where a great spatial reduction set 
in; the root of the Krížna nappe in the area of the Yeporide thrust on the 
Tatridcs (Čertovica line) and the root of the Choč nappe in the area of the Cle­
mencies thrusting over the \ eporides ( = Ľubietová line). 

The Veporide crystalline complex has a complicated sliceanticlinorial structure, 
originated during the Alpine orogeny. It comports four tectonic slices (zones) of 
(he first order: from north-west to south-east it is the Ľubietová. Kraklová. 
Kráľova hoľa and the Kohút zone. 

The constitution of the individual zones differs partly from the adjacent zones. 
This feature is conditioned by the mechanical rock selection during tectonic pro­
cesses and by the natural tendency of formation of thrust planes on the contact 
of two mechanically helerogenuous rock complexes. 

The Cicmerides are the southernmost tectonic unit of the Central zone. They 
are built, by the Karly and Late Paleozoic of Spišsko-gemerské rudohorie Mis. 
and by Mesozoic appearing in its northern, southern and subordinalely also in 
its central tract. The nappe remnant of the Muráň Mesozoic shifted on the Ye­
poride Kohút zone and thrust on the Kráľova hoľa zone is also ranged to the 
(iemeridos. The Early Paleozoic is represented by the Gelnica and Rakovce 
Groups, the Fate Paleozoic by the Carboniferous and the Permian. 

The crystalline complex of the West Carpathians is built by nielamorphites 
and granitoid rocks. During the pre-Neoidic era it made up a separate1 complex. 
named the Slovak massif (M. M á š k a. Y. Z o u b e k i960). The Slovak 
massil had an anticlinorial structure. It has been desintegraled by Neoide tecto­
nics and became a constituent ol Xcoide structures designated as Tatndes. \ e-
porides and (leniencies. 

I he development of tin- crystalline complex in the individual units is rather 
different. Not only the premelamorphic facial development of the sediments. 
the intensity and nature of the geosynclinal volcanism. the intensity and the 
character ol melamorphism. but also the representation of granitoids is con­
cerned. 

Based on these differences we can group the metaniorphiles of the \\ est Car­
pathians into four facially and probably also slratigraphically diverse units de­
nominated : 

1. the Jarabá Group — Early to Middle Proterozoic 
2. the Kokava Group — ( = the Pezinok-Pcrnek Group of Malé Karpaty Mls.1 

— Late Proterozoic 
H. tlľ.' Gelnica ('.roup — I pper Cambrian-Silurian 
'i. the Piakovec Group — ( = Harmonia Group of Malé Karpaty Mls. — De­

vonian, ľah. 1 — \ . ) 
I. I he .larahá Group (J. K a in e n i c k ý in M. M a h e l . ,T. h. a m e-
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T a b l e I. The d e v e l o p m e n t of g r a n i t o i d s in ihc West (Carpathians 
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ii i c k ý. (). ľ u s á n. A. .M a I p j k a I 967) is nearly identic with the Tatran­
ská Group of M. M á š k a. \ . Z o u b c k I960. It builds tlie crystalline com­
plex of the Core mountains except lor the Malé Karpaty crystalline complex 
and the \ eporide crystalline with exception of the crystalline complex of the Kohút 
zone. It. comports the flyseh complex of argillaceous shales and sandstones with 
a subordinate representation of geosynclinal migmatites. mostly effusives dia­
bases, their tuffs and Unfiles, sporadically also intrusive amphibolic diorites. Bi­
tuminous shales are represented only scarcely in this complex as layers of centi­
meter thickness. Its folding and regional alteration is related either to the Intra-
algonkian or to the Assynthian folding. The .Jarabá Group attains the highest 
degree of regional melamorphisni in the area of the Ďumbier anticlinorium of 
Nízke Tatry .Mts.. where it mainly belong to the silimanite-almandine subfacies 
of the garnel-amphibolite lacies. brom argillaceous and sandy shales originated 
biotilie paragnoissos and synkinemalic miginatites with the mineral association: 
quartz—plagioclase—bio lite ± (microcline—almandine). 

Diabases, their lull's and uiffiles as well as diorites were simultaneously trans­
formed into amphibolites with the mineral association: 

plagioclase—common hornblende ± (quartz—garnet). 
Iligh-lemperaled regional nielainorphic facies. the granulite and eclogite lacies. 

have not been recognized m the West Carpathians. The only occurrence of cor-
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0.85 
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0.32 

99,82 

of 1). H o v o 
no. 1 was ľea 
4 l)v ľ. L e s 

serieite-
ehlor i le 
ty lor i le 

\ e p o r s k é 
ľ u d o h o n e 

Mls. ľ.nhie-
lo\'á /one . 

valley 
k a m e n i s t á 

55.48 
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1.80 
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5.47 
0,03 
3.63 
0.26 
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diei'ilc appearing in ttiicaschists oľ llic Kuliúl zone is the product of the thermit' 
effeel of l lercynian granodiorites (.1. \ t á n a 1962). Xorlh-and southward 
fi'oni the paragneiss arch of Nízke ľady Mls. lite regional melamorphism of llie 
Jarabá Group is gradually falling and corresponds mostly to the quartz-disthen-
muscovilt' subfactes of the gamet-amphibolite facies with llie mineral associa­
tion: 

quartz—muscovile—bio file—plagioclase ± a I mand i n e plagioclase—common 
hornblende ± (quartz—garnet). 

The amphibolite garnet, and sillimitnile-almandine of the paragneisses of the 
High Tatras appear in the proximity of the Hereynian granodiorites and are the 
products til their conlact-lhermic effeel. 

In llie Mzke Tatry Ďumbier zone, bul also in the Veporidc Ľubietová zone 
and in llie massif SI'ubica of Čierna hora Mls. the regional melamorphism of the 
Jarabá Group is strongly affected by the sytnkinematic migmatization allied lo 
the same geological process as lbe regional alteration. In the lower parts of the 
regionally metamorphosed complex were mobilized granitoid elements chiefly 
alkalies, leading lo in situ feldspathization of paragneisses. or lo their ichioresis 
into llie upper horizons where they induced lite migmatization or granitization. 
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a b I . ic r lu ' inisni of ;i in phibol i lcs of tbc Carboni ferous and the crys ta l l ine c o m p l e x 
of tiic West C a r p a t h i a n s 

No. I 
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a m p h i b o l i l c ! a m p h i b o l i l c 
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1 1.63 
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1.60 
2,00 
0,08 
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4,60 
OJ 4 
3.94 
7.19 
4.60 
1.80 
0.17 
0.57 
0.06 

99.91 

56.46 
0.64 

14.16 
3.35 
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0.18 
8.50 
9.43 
3.42 
0.91 
0.1 1 
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45.57 
1.71 

10.00 
2.50 
8.94 
0.18 
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11.42 
3.31 
0.61 
0.10 
0.57 
0.19 

100.35 

51.88 
0.86 

13.42 
2.84 
5,60 
0,16 
0.07 
9,62 
5.30 
2.77 
0.04 
1.18 
0.45 

100,19 

49.10 
0.70 

15,33 
3.52 
7.10 
0,17 
7,02 

10.61 
4,90 
0.82 
1.20 

0.18 
0.13 

100.78 

The a n a l y s e no. t is from lbe p a p e r of A. d o r e k 1959. a n a l y s e s no. .'1. 4 a n d 5 from 
lbe p a p e r li. C a m b e 1. .1. K a in e n i c k ý. K. K r i s I 1901 and analyse 2 from tbc 
material of .1. K a m e n i c k y ' - . Analyses no. 1—5 were e laborated by K. li n b í n o v á a n d 
-analyse no. 0 by .(. .1 a r k o v s k v. 

A variegated series of miginatiles originated will) transitions from inhibition 
paragneisses over st.rornatic and ophlalmitic migmaliles with up lo 10 cm feld­
spar chiefly microcline eyes, up lo massive nebulitic migmaliles and melasoma-
Uc granitoids. The mineral association of synkinomatic migmaliles is the same 
us lhal of the adjacent paragneisses. Thus il follows, thai il originated still under 
lite conditions of the facies of garnet amphiholites. 

In the extreme development stage of this process partial anatexis sel in. as 
well as the remelting of the most extensive pari of the paragneiss complex, the 
origin of a palingcne magma and lite subautoehlhonous intrusion of leucoerate 
granite of the Králička type in Nízke Tatry Mls. 

Ainphiboliles of the synkinetic migmaliles are very resistenl lo migmali/.alion. 
In extremely granilized paragneisses they show also lite character of amphiho­
lites. The contribution of alkalies displays firstly by the replacement of common 
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hornblende by biotite. In a furlliei" stage plagioclasc uses lo be albilized. resp. 
stromatitic amphibolic migmatites originate. 

2. The Kokava Group (J. K a m e n i c k ý in M. M a h e ľ. .1. K a m e n i c-
k ý. O. F u s á n. A. M a t ě j k a 1967) nearly corresponds to the Kohút 
Group of M. M á š k a, V. Z o u b e k I960. The metamorphites of the Kohút 
zone belong to it. [is stratigraphica] equivalent is likely the Malé Karpaty lJe-
zinok-Pernek Group. The Kokava Group is most probably of Late Proterozoie 
age. It is built by a complex of argillaceous sandy shales with subordinate bul 
typical lydite and carbonate intercalations. Geosynclinal basic volcanites of small 
extension are the syngenetic member of the sedimentary complex, lis folding 
and regional alteration is related to the Assyntian folding phase. Eliminating the 
effects of the Hercynian plutonism its regional alteration compared with the Ja­
rabá Group is less intensive. It. is metamorphosed under the conditions of the 
quartz-staurolite subfacies of the garnet amphibolite facies. up to the quartz-al-
bite-epidote-biotitc subfacies of the greenschist facies. 

The direct contact of the Kokava Group with the Jarabá Group is effected 
by the Hercynian granodiorite intrusion resp. by alpine tectonics. Therefore il 
is not sure whether these series passed gradually into one another, or they were 
separated by a slratigraphical hiatus. 

In the conditions of the quartz-staurolite subfacies. from argillaceous shales 
of the Kokava Group originated biotitic and garnet-biolitie micaschisls with the 
mineral association: 

quartz—biotite—almainline—piagioclase ± (staurolite—muscovite). 
From geosynclinal volcanites originated amphiboliles with the association: 
common hornblende—plagioclasc ± (garnet—quartz—epidote—zoisite). 
In turn the following mineral associations originated in the conditions of the 

greenschist facies: 
quartz—muscovite—chlorite—biotite ± albite 
tali—actinolite—chlorite ± quartz 
calcite—dolomite—Iremolite 
green hornblende—epidote—albite a o. 
The regional metamorphism of the Kokava Group was fortified by the effect 

of the Hercynian granodiorite intrusion, which manifested itself in a twofold 
manner: 

a) injeclion-metasomalically and 
b) contact-thermically. 
By migmatization the source of which was the intruding magma (increase ol 

migmatization intensity in the direction of the granodiorite massif) various types 
of migmatites originated, with transitions up lo massive metasomalic grano-
diorites, widespread just in the Kohút anticlinorium. 

The contact effect of lbe granodiorite intrusion has in (he Kohút zone regional 
extension. In the initial phase of the contact alteration cordierile-biotite knotted 
schists of the amphibole hornfels facies originated, with the mineral associations: 

biotite—co rdi e rile—quartz—scricitc 
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biotile—coľdierite—quartz—albite ± sei'icile 
biotile—cordiei ' i le—quarlz—albite—garnet—sericite. 
Sericile is the product of coľdierite pinitizalion. 
The Pezinok-Pernek Croup oľ Malé Karpaty Mts. was eonlaclly deep-meta-

morplioscd l>y t líc Hercynian granodiorile. By heating of the already regionally 
metamorphosed mantle. I'rom biotite pliylliles and biotite or biotitic-garnet mi-
caschists contact biotile and biolil-gamet gneisses originated with the associa­
tion : 

quartz—biotite—plagioclase ± (garnet — muscovite—graphite—staurolile—an-
dalusile—silhmanite) (L. Z e l e n k a . A. M a t ě j k a 1931). 

.'i. The Gelnica Group builds the central part of the Gemerides. It is consti-
luted in premetamorphic development from a 3—5 km thick sedimentary com­
plex of argillaceous shales with layers of sandy shales and sandstones with abun­
dant representation of graphitic shales with lydite beds and carbonate lenses. 
A typical feature of this Group is the huge development of geosynclinal vol­
canoes of the nature of quartz porphyries, their tuffs and tuffites. Basic volca-
nitcs are represented in this Group only subordinated. The total thickness of 
the porphyry complex in the central pari of the Gemerides is 1—2 km. By its 
development the Gelnica Group reminds of the greywaeke zone of the Austrian 
liastern Alps. Stratigraphically we assign it to the Upper Cambrium to Silurian, 
lis folding and regional metamorphism is allied to the Spiš phase of the Cale­
donian orogeny. It took place in the conditions of the quartz-albile-muscovite-
cblorite subfacies of the greenschist i'acies. 

By transformation ol its sedimentary members various types of phvllites ori­
ginated, with the mineral association: 

quartz—scrieit i—chlorit*—graphite ± albite. carbonates were weakly mra-
morized or mctasomalically replaced by ankerile and siderite (region of Kobe-
harovo-.Nižná Slaná-Yolovec). Quarlz porphyries and their pyroclastics were at 
the same time transformed into porphyroids up to sericile-quartzy shales with 
the mineral association: 

(pi art z—muscovite — chlorite — albite and 
quarlz—muscovite. 
Biotile as a product ol regional melamorphism is lacking in the Gelnica Group, 

ľnr this reason there is a certain metamorphie leap between the Kokava Group 
ol the Kohút zone and the Gemcride Gelnica Group. Basic rocks were altered 
into epidiabases and calcile-epidote-chlorilic shales. On the places of pressure 
shadows the alteration is so weak, thai rocks still show the native sedimentary 
or eruptive character. In contact aureoles of the Gemcride granite of Low Cre­
taceous age. sediments of the Gelnica Group were altered into knotted and spotted 
shales and contact bornfelses with the association: 

quartz — chlorite — muscovite 
quarzl —biotile — muscovite—a I bile. 
I he effect ol the Gemcride granite on porphyroids in consideration of their 

near chemism was different. It displayed by the strong recrystallizalion of their 



SOM K PUORI.KMS 01' CR VSTALI.I XE COMPLEX | rj 

groundmass and by inlcnsivc soricitizalion lo muscovitization of their feldspar 
components. 

\. The Rakovec Group (1). A n d r u s o v 1965) is developed near lhe north­
ern margin of (he Gelnica Group; in the southern part, of the Gemerides it is 
lacking with exception of small occurrences south of Smolnik. It is math1 up of 
a complex of argillaceous and sandy shales with subordinate representation of 
bituminous shales and carbonates. It is noted also by its large development of 
geosynclinal diabase effusions, accompanied by pyroclastics with a local devel­
opment of intrusive amphibolic diorites. It appears in the stratigraphic roof of 
the Gelnica Group and in the basement of the Gemeridc Carboniferous (Mosco-
vian), where it occurs already in the form of pebble material and thus represents 
probably the Devonian. Some members of the Harmonia Group are its strati-
graphic equivalent, (fiber members of the Harmonia Group may belong lo the 
Permian. Its folding and epi/.onal alteration (pbyllitic shales, phylliles. epidia-
bases. chlorite-albitic shales a o.) are connected with the Bretonian and Sudelic 
phase of the Variscian folding. It look place in the conditions of the quartz-
albite-muscovite- chlorite subfacios of the greenschist facies. The following 
mineral association originated by ibis transformation from the sedimentary 
volcanogene complex: 

quartz—museovili—chlorite ± albile 
albite—epidole—chlorite ± quartz 
albile—epidole—chlorite—calcile ± quartz. 
These rocks frequently have slill preserved their native stratification. 
Diabases ol the Rakovec Group were prior lo their regional alteration 

intensely spilitized. Quito massive rocks devoid of features of tectonic effect 
and crystallitization schislosilv. totally transformed are lho evidence of it. TP 
conditions during spilitization were not. too different from the conditions of re­
gional melamorpbisin ol the Rakovec Group, as spilitization yielded the same 
mineral association: 

albite—epidote—chlorite ± quartz 
albile — epidole — chlorite—calcite ± quartz. 
In addition to regional transformation the Harmonia Group was affected 

also by contact alteration of regional degree of the llorcynian granodiorile 
intrusion. By contact alteration originated from originally argillaceous-sandy 
locks knotted and spotted sericite-biotitic phylliles. spotted andalusite-muscovite-
biolilie cherts and inuscovite-biolitic cherty gneisses. Bituminous shales were 
transformed into knotted and spoiled graphitic phyllites. calcareous-siliceous 
cherts with garnet, diopside. wollaslonite. vesuvian and plagioclase originated 
from carbonates. 

In addition lo regional alteration the West Carpathian crystalline complex 
was affected also by periplutonic nielainorpliism allied lo the Sial plutonism 
ol the llorcynian. in a less amount also of the Alpine cycle. 

I he melamorphism induced by the llorcynian granitoid plutonism is of three 
kinds: 
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a) injection-melasomatic 
hi deep-contact and 
c) contact-thermal. 
a) The injection-metasomatic alteration look place in the deep-seated pails 

of the granitoid intrusion, where the temperature differences between the 
crystalline mantle and the intruding magma were not substantial; the magma 
was in these pails of high chemical activity. Those factors enabled the penetra­
tion of granitoid elements into the manile and lbe formation of postkinematic 
migmatiles to melasomatic granitoids. When granitoid elements penetrated the 
amphibolites. their dioritization up to syenitization sel in during the extreme 
development slage of this process (Malá Fatra, dierna hora). 

b) The deep-contact alteration was till now noted only in the region of Malé 
Karpaty. Považský Inovee and the \ eporide Kohút /one. However its extension 
in the West Carpathians is probably substantially wider. The effect of the Sial 
plulonism is manifested in this case by the healing of the already meta­
morphosed mantle and by the increase of ils cryslallinity grade. Phyllites and 
micaschists were so transformed into contact gneisses with frequent diagonal 
biolite. andalusite. sillimanite and cordierite (Kohút zone). 

c) The contact-thermic alteration allied to the Hercynian granodiorite plu-
tonism is known only from the region of Malé Karpaty Mls. The Harmonia 
Group is here affected by contact alteration. By contact metamorphism of 
argillaceous-sandy rocks originated knotted and spotted sericitie-biotite phyllites. 
andalusite-muscovite-biotitic spotted cherts and muscovite-biotitic gneisses. 
Bituminous shales were transformed into knotted and spotled phyllites and 
carbonates into calcareous-siliceous cherts with garnet, diopside. wollastonite. 
vesuvian. plagioclase. 

The Alpine sial plulonism revealed only in the Gemerides. The local contact 
alteration of the Gelnica Group appearing in the granite mantle is allied to the 
intrusion of Gemeride granites. Phyllites are altered into knotted and spotted 
shales up to contact hornfelses with new-formed chlorite, biotite. quartz and 
hematite. The contact effect on porphyroids is less pronounced; it displays main­
ly by the recrystallization of the groundmass under the formation of sericite up 
to muscovite. 

2. Granitoids show in the West Carpathians large development and in some 
Core mountains (Malé Karpaty. Tribeč. Malá and Veľká Fatra. Vysoké Tatry 
a o.), even in the Kráľova hoľa zone and Kohút zone of the Veporides they 
strongly predominate over crystalline schists. On the other hand granites show 
only unsubstantial occurrence in the Gemerides. 

The processes of granitoid formation are quite complicated in the West Car­
pathians and they belong to several lectono-magmalogene development cycles. 

At present we may consider the Hercynian and Alpine-Carpathian development 
cycle as proved, but from paleogeographic view the existence of a pre-Cambrian 
granite^forming cycle is probable. 

The Carpathian granitoids are very interesting from the genetic point of view 
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and except For the magniatic typos, various melainorpliic types are also repre­
sented. 

The pre-Cambrian cycle — is likely allied to the Inlraalgonkian and Assyn-
tian folding phase. 

Duria"' the Intraalgonkian folding and the regional melamorphisni of the 
Jarabá Group, in places (in the Ďumbier crystalline complex of Nízke Tatry 
Mls., the Lubietová zone of the \ eporides, the massif Sľubica) tlie mobilization 
of granitoid elements and tlie synkinematic granilization of the metamorphic 
complex in the lower tract of this complex sel in (under the conditions of the 
garnet amphibolite faeies). We qualify granitoids of this type as selective-mobi­
lisation granitoids (M e h n e r t 1959). They are most frequently of the nature 
of biotile granodioriles. 

Composition: Quartz > plagioclase > orthoclase ± microcline—biotite ± 
muscovite with an accessory amount of apatite, zircon and other minerals. 

They are noted by a rapid change of mineral constitution and texture develop­
ment. In addition to massive types, also types with undistincl and pronounced 
schistosity are represented, which are a palimpsest after the original schistosity 
of granilized paragneisses. 

The palingene subautochthonous intrusion of the leucocrate granite of the Krá­
lička type in Nízke Tatry Mts. belongs probably also lo the Inlraalgonkian tecto-
genesis. The granite of the Králička type belongs by the origin of the magma 
still to synkinematic processes, but by temporal relation of the intrusion lo the 
culmination of the tectonic process, il is already near lo postkinematie pro­
cesses. Therefore its texture is rather massive. It includes frequently unremeltecl 
relics of migmatized paragneisses and lhal is why it has locally streaky texture. 

it is a light aplitic. most frequently two-mica granite with the mineral consti­
tution: quartz > orthoclase > plagioclase. with subordinate muscovite and bio­
tile. Sillimanite is frequently present as accessory. 

Synkinematic intrusions of the Murán gneissose granites belong also to the 
Assyntian phase. They have been mostly observed in the Kohút crystalline com­
plex (V. Z o u b e k 1954) and in Vysoké Tatry Mls. (A. G o r e k 1959). They 
usually form minute lensc-shapcd bodies located concordanlly with the schisto­
sily of the ambient migmatites paragneisses lo micaschists. According lo some 
authors (I). H o v o r k a , M. H v o ž ď a r a 1965) lbe Muráň gneissose gra­
nites are of metamorphic origin. They are of ortbogneiss nature and are noted for 
a relatively constant mineral composition: quartz, orthoclase. plagioclase with 
a subordinate representation of biotile. Their contact with the mantle is relatively 
sharp and likely intrusive. 

The l lereynian granilization cycle was active niosl intensely in the West Car­
pathians, lis existence is evidenced on one hand by the occurrence of granitoids 
in conglomerates of the north Gemeride Carboniferous, on the oilier band by the 
contact metamorphic effect of the Modra granodiorite on the Malé Karpaty Har­
monia Group, al least some members of which according lo the occurrence of 
tenlaculiles and crinoids are of Devonian age (R. 11 o r n v. I. (Mil u p á č in 
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M. M á š k a, V. Z o u b c k I960). The Hercynian age of the majority of posl-
kinematic Tatraveporide granitoids was confirmed also by the K A method (J. 
K a n l o r 1959). At least two granitization phases aelcd during the Hercynian 
cycle: the Bretonian-Sudelic and the Saalian phase. 

a) The Bretonian-Sudelic orogeny phase displays in the West Carpathians by 
the lack of the Low-Carboniferous and the independent spatial occurrence of the 
(iemeride Upper Carboniferous in the Rakovec Group, belonging most probably 
to the Devonian. The large postkinematic intrusion of most of the Tatraveporide 
granodiorites of the Ďumbier type in Nízke Tatry Mts. is also allied with this 
folding. The Ďumbier granodioritc stands pelrographically very near to the so 
called common granodioritc of Vysoké Tatry Mls. and the Sihla granodiorile of 
the Kráľova hoľa and Kohút /ones partly also to the granodiorile of the Veľká 
Fatra Mts. Smrekovica type. The granodiorites of Malé Karpaty. Tríbeč, Inovec. 
Malá Fatra etc. belong also to this group. As far as they were not notably af­
fected by pressure, they are of massive nature, constant mineral composition 
(quartz > plagioclase > orlhoclase with subordinate representation of biotite ev. 
muscovile). In Malé Karpaty Mls. they come also in intrusive contact with the 
mantle (Harmonia Croup), which they do contactly transform. 

The origin of leucocrate aplitic granite appearing in places (Vysoké Tatry Mls.. 
Ľubochňa massif and on other sites) on the periphery of the Ďumbier grano­
dioritc. is also allied to the postkinematic Bretonian-Sudelic phase. It is prob­
ably its magmalic differentiate. 

in Vysoké Tatry Mts.. in the Ľubochňa massif, the Ďumbier anticlinorium of 
Nízke Tatry Mls., the postkinematic granodiorites of the Ďumbier type are lo­
cally affected by alkaline, mostly kali metasomatism, with the formation of auto-
metamorphic granite up to granodiorile of the Prašivec type (A. M i c h a I í k 
1952. A. G o r e k 1959). 'ľhe alkaline metasomatism acted firstly in the domal 
parts of the intrusion, where alkalies accumulated for a long period and their 
escape was unaided by the impermeable roof made up of the crystalline mantle. 
The original plagioclase was albitized by alkali metasomatism and replaced by 
orlhoclase. or lbe less frequent microcline. Hocks of this type are marked by the 
porphyroblaslic lacies of beige to red K-feldspars. 

In the apical sections of the intrusion the granodioritc of the Ďumbier type 
frequently holds mantle xenoliths of diverse stage of metasomatic ..reworking"' 
and in places (Malá Fatra and other sites) passes into hybrid granodioritc. It is 
noted by a great inhomogeneity, an increased amount of biotite and indistinct 
schistose texture, which is the relict after the sehislosity of the granitized mantle. 

During the intrusion of the Ďumbier granodiorile locally the migmatization 
set in of its already regionally metamorphosed mantle built by the Jarabá and 
Kokava Group. In advanced development stage of this process, the paragneisses 
ev. micaschists were granitized. on tin1 other hand amphibolites were dioritized 
up to syenitized. We denominate this genetic group injection-metasomatic gra­
nitoids. 

[njeclion-melasomatic granodiorites are known firstly in the Kohút /.one. 'I hey 
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frequently hold beds of paragmeisses. imbibition or stromatilic migmalitcs, in 
which they pass gradually. Constitution: quartz > plagioclase > orthoclase. 
with subordinate biotite representation. Biotite shows even in extremely grani-
lized variaties frequently shaped orientation. 

Metasomatic diorites, quartz syenites are known till now only in dierna hora 
and Malá Fatra Mts. By the penetration of granitoid elements from the intruding 
magma into the amphibolite frame common hornblende was partly metasoma-
tically replaced by biotite. plagioclases were partly albitized and slight S i 0 2 in­
crease with formation of quartz set in. 

Gabbrodiorilcs passing into diorite. quartz diorite up to granodiorile, occurring 
in the Rakovec Group in the area of Dobšiná, amphibole diorites also in the 
urea of Svedlár, Mníšek n H r o n o m and between Košická Bělá and Vyšný Klá­
tov belong probably also to old Hercynian granitoid rocks. Recently L. H o •/.-
I o ž n í k (1965) holds these rocks for the product of granitization of diabases 
and their tuffs of the Rakovec Group, allied to the Sudetic folding phase. Ac­
cording to our observations their magmatically-intrusive nature is beyond 
doubt. 

h) The Saalian granitization phase took place only in the Kraklová zone of 
the Veporides. It reveals by the formation of microgranites and microgranodio-
ľites. passing in the N E vicinity of Brezno gradually into granite porphyrites and 
granodiorile porphyrites. 

The granodiorites of the Saalian phase are only of subordinate significance. 
The Alpine granitization cycle is allied to the Laramide phase of Cretaceous 

folding and with the Neogene of andesitcs and rhyolites. 
Only Gemeride granites and granite porphyries are of Laramide age. They 

show in the Gemerides only subordinate distribution (Zlatá Idka, dol. H u m m e l . 
Belliar, Hnilec); they pierce the Gelnica Group, metamorphosing II contactly 
under the formation of knotted streaky schists and contact hornfelses. 

They are of massive nature, granitic texture, mineral composition: quartz > 
orthoclase > plagioclase > biotite ± muscovite with frequent tourmaline. 

According to recent views (L. R o z 1 o ž n í k, J. Š a l á t 1963), the intru­
sion of the „Hodruša granodiorile and diorite1 ' presents dyke-subvolcanic forms 
— ihe equivalents of neovolcanic surface forms. 

The intrusion of the Hercynian granitoids is in places accompanied by aplitc. 
pegmatite (Malé Karpaty, Nízke Tatry. Považský Inovcc) and lamprophyre 
veins (Malá Fatra and other localities). 

Granitoids of the pre-Cambrian and Hercynian cycle are frequently affected by 
Alpine mylonitization and arc altered into various types of myloniles. from ka-
kiriles over blaslomylonites up to mylonitic shales, made up substantially of 
quartz, sericitc and chlorite. 
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