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SOME PROBLEMS OF THE WEST CARPATHIAN CRYSTALLINE
COMPLEX
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plex are discussed in the papers the nature of metamorphisme and the problem
of geamitoid formation.

The ||]l‘[:|1||1]1'|l|ll!.'-ii.~i of the West Carpathians arve often of [r|r|)'|:||'t:||1||rl'i||li1
] ders in addition to regional alteration they arve allected in places also by
injection=metasomatic, contact-thermic and diaphthoritic alteration. Regional me-
tamorphism did not exeeed the condittons of the gaenet-nmphibolite Tacies, n-
der the conditions of garnet amphibolites also endogene migmatites and selee-
tive-mobilization granitoids originated,

The ;;I':Illilnidri of the West |-.::l‘|::|1]|i.'lllri belong o several development eveles:
to the pre-Cambrinn, Heresnian and Alpine evele, Their genesis is complicated
and in addition to tyvpical magmatogene 1vpes also selective-mobilization, palin-
cene. n||l|||11|~|:||||u|‘p|1il‘ anal i||j|':'linll—rm'l.'l.-«'ulll:llit' Lvpes are represented,

The ervialline complex appears in the West Carpathian only in their Central
zone: in the Flvseh and Klippen Belt it is known only from pebble material
of their conglomerate members. The Central zone is marked by o fold and
nappe structure. developed after the Turonian and prior to the Senonian during
the Subtatric (D, Andrusoyv 19300, or Mediterranecan (A, Tollmanmn
1965) folding phase. It is built by two morphotectonic unils:

1. the zone of Core mountains and

2. the zone of Slovenské rudohorie Mis.

The morphotectonic zones originated by post-Paleogene  tectonies. which
brought aboul in the zone of the Core mountains the articulation ol the pre-
Senonian structure into megaanticlines and megasynelines. and in the zone of
Slovenske rudohorie Mis, its total desintegration.

[. The zone of the Core mountains (Malé Karpaty, Povazsky Inovee. Mala
and Velka Fatra. Vysoké Tatey and Nizke Tatey, Tribe¢. Suchy, Ziar and Mala
Magurea. Branisko and Cierna hora and the Zemplin island) runs near the
northern margin of the Central zone. It has a complicated structure, in which
participale Tatride elements and Subtatvie nappes (the lower Kreizna- and the
upper Chot-nappel.

The Tatrides are built by the ervstalline core and its Mesozoie in places also
Late Palcozoie envelope.

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

According to an older view the Veporides are built by the ervstalline complex
ol the western tract of Slovenské rudohorie Mis. and the castern part ol Nizke
Tatey Mis.. by the envelope Permian and the Mesozoie of the Subtateie nappes.
The Mesozoie appearing in the arca of the Veporide cevstalline complex (Velky
Bok unit and Foederata series) was hold Tor rool remmants of the Subtateie
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nappes. Thus investigations of the Tast years indieated (A Bielv, O Fusian.
Jo Kamenieky, Jo Zelman and alo. that this Mesozoie is a normal
cnvelope of the Veporide erystalline complex and has no analogy in the Wesl
|:€II‘|!:I||]iIIlIH. IFor this reason we have to search for the roots of the Subtatrie
nappes i the region of large overthrusts. where o greal spatial reduction sel
in: the root of the Krizna nappe in the arca of the Veporide theust on the
Tatrides (Certoviea line) and the root of the Choe nappe in the area of the Ge-
merides thrusting over the Veporides (= Lubictovia line).

The Veporide ervstalline complex has a complicated sheeanticlinorial stracture.
orviginaled during the Mpine orogeny. It comports Tour tectonie slices (zones! of
the first order: Trom north-west 1o south-cast it is the Fubictovia. Keaklovi.
Inealova hola and the Kohat zone.

The constitution of the individual zones differs partly from the adjacent zones.
This feature is conditioned by the mechanical vock selection during tectonic pro-
cesses ud by the natural tendeney of Tormation of thrus planes on the conlael
ol two mechanically heterogenuous rock complexes.

The Gemerides are the southernmost tectonic unit of the Centeal zone. They
are built by the Early and Late Paleozoic ol Spissko-gemerské rudohorie Mis,
and by Mesozoie appearing in its northern. southern and subordinately also in
its central traet. The nappe remmant of the Muran Mesozoie shilted on the Ve-
poride Kohit zone and thrust on the Kealova hola zone is also ranged o the
Gemerides. The Farly Paleozoice is represented by the Gelniea and Rakovee
Groups, the Late Paleozoie by the Carbonilerous and the Permian,

The ervstalline complex of the West Carpathians s buill by metamorphites
and granitoid rocks. During the pre-Neoidie era it made up a separate complex.
named the Slovak massil (M. Maskao V. Zoubek 196000 The Slovak
massil had an anticlinorial structure. 1t has been desintegrated by Neoide tecto-
nies and beeame o constituent of Neoide straetures designated as Tateides, Ve
porides s Gemerides,

The development of the eryvstalline complex in the individual units is rather
different. Not only the premetamorphie Tacial development ol the sediments.
the intensity and nature of the geosvnelinal voleanism. the intensity and  the
character ol metamorphism. bul also the representation ol granitoids is con-
cerned,

Based on these differences we can group the metamorphites of the West Car-
pathians into Tour Tacially and probably also steatigraphieally diverse units de-
nominaled:

. the Jarabd Group — Early 1o Middle Proterozoic

2. the Kokava Group — (= the Pezinok-Pernek Group ol Malé Karpaty Miso
Late Proterozoic

Sothe Gelntean Group — Upper Cambrian-Silurian

Aothe Bakovee Group — (= armonia Group of Malé Karpaty Mis. — De-

vontan. Clab, =40

[. The Jarabd Group (1. Kamenieky in M. Mahell 0 Kame-
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Table 1o The development of geanitords in the West Carpathinns
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nicky, OO Fosdano A0 Matejka 1967 is nearly identic with the Tatran-
ski Group of Mo Maska, V. Zoubek 19600 It builds the cryvstalline com-
plex of the Core mountains except for the Malé Karpaty ervstalline complex
and the Veporide ervstalline with exception of the ervstalline complex of the Kohal
zone. It comports the flvseh complex ol argillaceous shales and sandstones with
a subordinate representation of geosynelinal migmatites. mostly ellusives dia-
bases. their tuffs and tuifites. sporadically also intrusive amphibolic diorites. Bi-
tluminous shales arve represented only searcely in this complex as lavers ol centi-
meler thickness, Tts Tolding and regional alteration is related etther 1o the Intra-
algonkian or 1o the Assvathian folding. The Jaraba Group attains the highest
degree of regional metamorphism in the area of the Dumbier anticlinorium of
Nizke Tatey Mis.. where it mainly helong 1o the silimanite-almandine sublacies
of the garnet-=amphibolite Tacies. From argillaceous and sandy shales originated
biotitie parngneisses and synkinematic migmatites with the mineral association:
quarlz—plagioclase—hiotite. = (microcline—almandine),

Diabases. thenr talfs and willites as well as diorites were simultancously trans-
formed into amphibolites with the mineral association:

plagioclase—common hornblende = (quartz—garnet).

Ihgh-temperated regional metamorphie Tacies. the geanulite and eclogite Tacies.
hive not been recognized in the West Carpathians. The only oceurrence of cor-



10

Table 20 The chemism of parasehists of the West Carpathian ey stalline
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from the paragneiss arch of Nizke Tatey Mis, the regional metamorphism ol the
Jarabd Group is gradually Talling and corresponds mostly 1o the quartz-disthen-

muscovite sublacies of the garnet-amphibolite Tacies with the mineral associa-

lon:

quarlz—muscovile—hiotite—plagioclase =

hormblende =

almandine  plagioclise—common

quartz—garnel ),

The amphibolite garnet and sillimanite-almandine of the paragneisses of the

[ligh Tatras appear in the proximity of the Hereynian granodiorites and are the

products of their contact-thermice effeet.

In the Nizke Tatry Dumbier zone. bul also in the Veporide Lubictovi zone

and in the massil STubiea of Cierna hora Mis. the regional metamorphism of the

Jarabd Group is strongly allected by the synkinematic migmatization allied 1o

the same geological proeess as the regional alteration. In the lower parts of the

regionally metamorphosed complex were mobilized granitoid elements chielly

alkalies. leading to in situ feldspathization of paragneisses. or 1o their ichioresis

into the upper horizons where they induced the migmatization or granitization.
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Table 30 The chemism of ampliiholites of the Carboviferons and the ervstalline complex
ol the West Carpathians

No. | 2 3 A
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A0, 17,06 17,18 1416 16.006 13,42 15,33
Fey0,y 178 273 3:30 2.50 2,84 252
I7e0) 16,14 4,60 3.12 B4 5,060 7.10
Mnt) 0,19 0,14 0,18 018 0,16 0,17
M) 1,63 2.4 250 9,19 6,07 7.02
Cat) 9,80 7.19 9,43 1142 9,62 10.61
Naal) 160 460 3.42 3.1 5.0 4.90
X0 2.00 1.30 0.91 6l 2,77 0,82
L0 — 0,08 0,17 011 0.10 0.04 1.20
HLO + 2,01 0,57 1,99 0.57 N 0,18
Pyt 0.21 0,06 0.245 014 045 013
S 09,80 09,91 100,51 100,35 100,19 100,78

The analvse no. Lis Trom the paper of Ao Gorek 193, analvses no. 30 A4 and 5 Trom
the paper B Cambel. J. Kamenicky, o Keist 1961 and analyse no. 2 from the
material of J. Kameniek v, Analvses noo 13 were elabomited by . Bubinevd and
analvse nos 6 by J0 Jarkovsky

N variegated series of migmatites orviginated with transitions from inhibition
paragneisses over stromatic and ophtahnitic migmatites with up to 10 em feld-
spar chielly microcline exves. up to massive nebulitie migmatites and melasoma-
tic granitoids, The mineral association of svnkinematic migmatites is the same
as that of the adjacent paragneisses. Thus it follows, that it originated still under
the conditions of the Tacies of garnet amphibolites,

In the extreme development stage of this process partial analexis sel in. as
well as the remelting of the most extensive part of the paragneiss complex, the
origin of a palingene magma and the subautochthonous intrusion of lencocrnte
granite ol the Kealicka tvpe in Nizke Tatey Mis,

Amphibolites of the synkinetic migmatites are very resislent o migmatization.
In extremely granitized paragneisses they show also the character of amphibo-
lites. The contribution of alkalies displavs fiestly by the replacement of common
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hornblende by biotite. In a further stage plagioclase uses 1o be albitized. resp.
stromatitic amphibolic migmatites originale.

2. The Kokava Group (J. Kamenicky in M, Mahel. J. Kamenie-
kv, O, Fusan, A, Matejka 1967 nearly corresponds to the Kohal
Group of M. Madka V. Zoubek 1960, The metamorphites of the Kohit
zone belong to it Ns steatigeaphical equivalent is likely the Malé Karpaty Pe-
zinok-Pernek Group. The Kokava Group is most probably ol Late Proterozoie
age, [t is built by a complex of argillaceous sandy shales with subordinate but
tvpical Ivdite and earbonate intercalations. Geosynelinal basie voleanites of small
extension are the svongenetic member of the sedimentary complex, s Tolding
and regional alteration is related 1o the Assyntian folding phase. Eliminating the
effects of the Terexnian plutonism its regional alteration compared with the Ja-
aba Group is less intensive. 11 is metamorphosed under the conditions of the
quarlz-staurolite sublacies of the garnet amphibolite Tacies. up 1o the quartz-al-
hite-epidote-biotite sublacies ol the greenschist Tacies,

The direct contact of the Kokava Group with the Jarabi Group is elfected
by the Herevnian geanodiorite intrusion resp. by alpine tectonies. Therelore it
is not sure whether these series passed gradually into one another. or they were
.-:e-pill’:tl('(l I))' H sll':llig‘r':lplli:':ll hialus.

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

quartz—biotite—almandine—plagioclase £ (staurolite—muscovitel.

[From geosynelinal voleanites originated amphibolites with the association:

common hornblende—plagioclase = [.,‘,IEI['Ill'l'—t]li:lI'|Z—l'[}il|0|t‘—]ﬂ{)iﬁi|(‘J‘

In turn the following mineral associations originated in the conditions of the
sreenschist facies:
chlorite—hiotite = albite

-+

tale—actinolite—chlorite £ quarlz

quarlz—muscovile

caleite—dolomite—tremolite

green hornblende—epidote—albite a o,

The regional metamorphism ol the Kokava Group was lortified by the elfecl
of the IHereynian granodiorite intrusion. which manilested itsell in a twolold
manner:

a) injection-metasomatically and

h) l'nul:i:"l—l|11'l'mi(':l]1_\'.

By migmatization the source of which was the intruding magma (increase of
migmatization intensity in the direction of the granodiorite massil) various Lypes
of migmatites originated. with transitions up 1o massive melasomalic grano-
diovites. widespread just in the Kohat anticlinorium,

The contact effect of the granodiorite intrusion has in the Kohit zone regional
extension, In the initial phase of the contact alteration cordierite-biotite knotted
schists of the amphibole hornfels Tacies originated. with' the mineral associations:

biotite—cordierite—quarlz—sericile
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biotite—cordierite—quartz—albile = sericite

biotite—cordierite—quartz—albite —garnel—sericite.

Sericite is the produet of cordierite pinitization,

The Pezinok-Pernek Group ol Malé Karpaty Mis. was contactly deep-mela-
morphosed by the THereynian gramodiorite. By heating of the already regionally
metamorphosed mantle, from biotite phyllites and biotite or biotitie-garnet mi-
caschists contact biotite and biotit-garnet gneisses originaled with the associa-
lion:

quarlz—hbiotite—plagioclase = (garnel—muscovile—graphite—staurolile—an-
dalusite—sillimanite) (L. Zelenkao A Matejka 1931),

3. The Gelnica Group builds the central part of the Gemerides, It is consli-
tuted in premetamorphie development from a 3—5 km thick sedimentary com-
plex ol argillaceous shales with lavers of sandy shales and sandstones with abun-
dant representation of graphitic shales with Ivdite beds and earbonate lenses.
A typieal feature of this Group is the huge development of geosvnelinal vol-
siles of the nature ol quartz porphyries. their tulls and tulfites. Basie volea-
nites are represented in this Group only subordinately, The total thickness of
the porphyry complex in the central part of the Gemerides is 1—2 km. By its
development the Gelniea Group reminds of the grevwacke zone of the Austrian
Fastern Mps. Steatigeaphically we assign it 1o the Upper Cambrium to Silurian,
lts Tolding and regional metamorphism is allied to the Spis phase of the Cale-
donian orogeny. It took place in the conditions of the quartz-albite-muscovite-
chlorite subflacies of the greenschist facies.

By transformation of its sedimentary members vavious tvpes ol phyllites ori-
vinaled. with the mineral association:

quarlz—scricite—chlorite—graphite = albite.  carbonates  were weakly mra-
morized or metasomatically replaced by ankerite and siderite (region of Kobe-
larovo-Nizna Sland-Voloveel, Quartz porphyries and their pyroclastics were al
the same time transformed into porphyroids up 1o sericite-quartzy shales with
the mineral association:

quartz—muscovite—chlorite—albite and

quarlz—muscovile.

Biotite ax a product of regional metamorphism is lacking in the Gelniea Group.
FFor this reason there is a certain metamorphic leap between the Kokava Group
ol the Kohat zone and the Gemeride Gelniea Group. Basie rocks were altered
into epidiabases and ealeite-epidote-chloritic shales. On the places of pressure
shadows the alteration is so weak. that rocks still show the native sedimentary
or cruplive character. In contact aurcoles of the Gemeride granite of Low Cre-
Laceous age. sediments of the Gelniea Group were altered into knotted and spotted
shales and contaet hornlelses with the associalion:

quarlz—echlorite—muscovite

quarzl—hiotite—muscovite—albite.

The effeer of the Gemertde gramite on porphyroids in consideration of their
near chemism was different, e displaved by the strone reervstallization ol their
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groundmass and by intensive sericitization to muscovitization of their feldspar
components,

4. The Rakovee Group (Do A nd ruas oy 1965) is developed near the north-
ern margin ol the Gelniea Group: in the southern part of the Gemerides il is
lacking with exception ol small oceurrences south of Smolnik. It is made up of
a complex ol argillaceous and sandy shales with subordinate representation of
hituminous shales and carbonates. 1t s noted also by its large development of
seosvnelinal diabase effusions. accompained by pyroclasties with o loeal devel-
cpment of intrusive amphibolic diorites. [t appears in the stratigraphic rool of
the Gelniea Group and in the basement of the Gemeride Carboniferous (Mosco-
vianl. where it occurs alveady in the form of pebble material and thus represents
probably the Devonian, Some members of the Harmonia Group are ils streali-
sraphic equivalent. Other members of the Thwmonia Group may belong 1o the
Permian, Its Tolding and epizonal alteration (phyllitic shales. phyllites. epidia-
hases. chlorite-albitic shales a o0 are connected with the Bretonian and Sudetie
phase of the Variscian folding. 1t took place in the conditions ol the quartz-
albite-muscovite- chlovite  sublacies ol the greensehist facies. The Tollowing
mineral associalion originaled by this transformation from the sedimentary
voleanogene complex:

quarlz—muscovile—chlorite = albite

:l||lil(‘—vpit||:l|'—|'|1[n|'ilt' = quarlz

albite—epidote—echlorite—ealeite £ quarlz,

These rocks frequently have still preseeved their native stratification,

Diabases ol the Rakovee Group were prior 1o their regional  alteration
intensely spilitized. Quite massive rocks devoid ol Teatures of tectonie effeet
add ervstallitization sehistositv, totally transformed are the evidenee of i TP
conditions during spilitization were not too dilferent from the conditions ol re-
gional metamorphism of the Rakovee Group. as spilitization vielded the same
mineral association:

albite—epidote—chlorite &= quartz

albite—epidote—chlorite—ealeite = quartz.

In addition 1o regional transformation the Harmonin Group was allected
also by contact alteration ol regional degree of the Hereynian granodiorite
mtrusion. By contaet alteration orviginated  from originally argillaceons-sandy
rocks knotted and spotted serieite-hiotitic phyllites, spotted andalusite-muscovite-
biotitic cherts and muscovite-hiotitie cherly gneisses. Bituminous shales were
transformed  into knotted and spotted graphitic phyvllites. ealearcous-siliceous
cherts with garnel. diopside. wollastonite. vesuvian and plagioclase originated
from carbonates.

In addition 1o regional alteration the West Carpathian crvstalline complex
was allected also by periplutoniec metamorphism allicd 1o the Sial plutonism
ol the Herexnian, inoa less amount adso ol the NMpine exele,

The metamorphisn induced by the Tevevnian geanitoid plutonisn is of threee
Kinds:
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il illjl'(‘liull-lll(‘lilh‘nlllillEl‘

bl deep-contact and

¢ conlact-thermal.

al The iujt‘t'linr1—|nl‘1:|:~'nm:|[iv alteration took place in the ll|-¢-|l-.~cl';|tl'<| piarls
ol the granitoid intrusion. where the temperature  differences between  the
cevslalline mantle and the intruding magma were nol substantial: the magma
wias in these parts of high chemieal activity., These Tactors enabled the penetra-
tion of granitoid clements into the mantle and the formation of postkinematic
lnigm:llilt's lo melasomalie g‘r';lnilni:lm When ;:‘l':milni:l clements penetrated the
amphibolites. their dioritization up o svenitization set in during the extreme
development stage ol this process (Mala Fatea, Cierna hora),

bl The deep-contact alteration was till now noted only in the region of Male
|\':I|’|}:il)'. |’|:\‘;1'2.~4|i_\" Inovee and the Vl‘[)(ll'i({l' IKohit zone. However ils exlension
i the West Carpathians is probably substantially wider. The elfeet of the Sial
plutonism 15 manifested in this case by the heating of the already mela-
morphosed mantle and by the inerease of its ervstallinity grade. Phyllites and
micaschists were so transformed into contact gneisses with frequent diagonal
biotite. andalusite. sillimanite and cordierite (IKohat zonel,

¢ The contact-thermie alteration allied to the Herevnian granodiorite plu-
tonism is known only from the region of Malé Karpaty Mis. The Harmonia
Group s here aflected by contact alteration. By contact melamorphism of
argillaceous-sandy rocks originated knotted and spotted seviettie-biotite phyllites.
andalusite-muscovite-biotitie - spotted  cherts  and  muscovite-hiotitic  gneisses,
Bituminous shales were transformed into knotted and spotted phyllites and
carbonales into calearcous-siliceous cherts with garnel. diopside. wollastonite.
vesuvian. plagioclase,

The Alpine sial plutonism revealed only in the Gemerides. The loeal contacl
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 1o contact hornfelses with new-formed chlorite. biotite. quartz and
hematite. The contact effect on porphyroids is less pronounced: it displays main-
[v by the recrystallization of the groundmass under the formation of sericite up
to muscovile,

2. Granitoids show in the West Carpathians large development and in some
Core mountains (Malé Karpaty. Tribeé. Mald and Velka Fatea. Vysoké Tatey
a o, even in the Kralova hola zone and Kohat zone ol the Veporides they
strongly predominate over crvstalline schists. On the other hand granites show
only unsubstantial occurrence in the Gemerides,

The processes ol graniloid formation are quite complicated in the West Car-
pathians and they belong 1o several teclono-magmatogene development exeles.

AL present we may consider the Hereynian and Apine-Carpathian development
evele as proved. but from paleogeographic view the existenee of a pre-Cambrian
granite-forming evele s probable,

The Carpathian granitoids are very interesting from the genetic point of view
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and except for the magmatie types. various metamorphic tvpes are also repre-
senled.

The pre-Cambrian evele — is likely allicd 1o the Intraalgonkian and Assyn-
tian folding phase.

During the Intraalgonkian Tolding and the rvegional metamorphism ol the
Jaraba Group. in places (in the Dumbier ervstalline complex of Nizke Tatey
Mis.. the Lubietova zone of the Veporides. the massil STubiea) the mobilization
ol granitoid elements and the synkinematic granitization ol the metamorphic
complex in the lower tract of this complex sel in (under the conditions of the
garnet amphibolite Tacies). We qualify granitoids of this tvpe as selective-mobi-
lisation granitoids (M e hnert 1950, They are most frequently of the nature
ol biotite granodiorites,

Composition: Quartz > plagioclase > orthoclase &= microcline—biotite =%
muscovile with an accessory amount ol apalite, zircon and other minerals,

They are noted by a rapid change of mineral constitution and texture develop-
ment. In addition to massive Ly pes. also Ivpes with undistinet and pronounced
sehistosity are represented. which are a palimpsest alter the original schistosity
ol granitized paragneisses.

The palingene subautochthonous intrusion of the lencocrate granite of the Kri-
licka tyvpe in Nizke Tatey Mis. belongs probably also to the Intraalgonkian tecto-
genesis, The granite of the Kralicka type belongs by the origin of the magma
stll to synkinematie processes. bul by temporal relation of the intrusion to the
culmination of the tectonie process. it is already near 1o postkinemaltic pro-
cesses. Therefore its texture is rather massive. It ineludes Trequently unremelted
relies o migmaltized paragneisses and that is why it has locally streaky texture.

It is a light aplitic. most frequently two-mica granite with the mineral consti-
lution: quarlz > orthoclase > plagioclase. with subordinale muscovite and bio-
tite. Sillimanite 1s frequently present as aceessory,

Svnkinematic intrusions of the Murdn gneissose granites belong also 1o the
Assvntian phase. They have been mostly observed in the Kohat ervstalline com-
plex (NC Zoubek 19540 and in Vysoké Tatey Misc (A0 Go ek 1959, They
usually form minute lense-shaped bodies located concordantly with the schisto-
sity of the ambient migmaliles paragneisses o micaschists, Aecording 1o some
authors (D Hovorka, M, Hyozdara 1965 the Murdn gneissose gra-
nites are of metamorphie origin. They are of orthogneiss nature and are noted for
a relatively constant mineral composition: quartz. orthoclase. plagioclase with
a subordinate representation ol biotite, Their contact with the mantle is relatively
sharp and likely intrusive,

The Herevnian granitizalion evele was aclive most intensely in the West Car-
pathians, s existence is evidenced on one hand by the oceurrence of granitoids
in conglomerates of the north Gemeride Carboniferous. on the other hand by the
contact metamorphic effect of the Modra granodiorite on the Malé Karpaty |lar-
monia Group. at least some members of which according 1o the occurrence of

]

tentaculites and erinoids are of Devonian age (R0 Hoenx, L Chlupdade in

L4
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M. Maska, Vo Zoubek 19600, The Herevnian age of the majority of post-
kinematie Tatraveporide granitoids was confirmed also by the K A method ().
Kantor 1959). At least two granilization phases acted during the Tereyvnian
evele: the Bretonian-Sudetic and the Saalian phase,

al The Bretonian-Sudetic orogeny phase displays in the West Carpathians by
the lTack of the Low-Carboniferous and the independent spatial occurrence of the
Gemeride Upper Carboniferous in the Rakovee Group. belonging most probably
to the Devonian. The large postkinematic intrusion of most of the Tatraveporide
granodiorites of the Dumbier tyvpe in Nizke Tatey Mis. is also allied with this
folding. The Dumbicr granodiorite stands petrographically very near lo the so
called common granodiorite of Vysoké Tatey Mis. and the Sihla granodiorite of
the IKrilova hola and Kohiit zones partly also 1o the granodiorite of the Velka
Iatra Mis. Smirckoviea Lype. The granodiorites of Malé Karpaty, Tribed. Inovec.
Mald Fatea ete. belong also 1o this group. As Tar as they were nol nolably af-
fected by pressure, they ave ol massive nalure. constanl mineral composilion
(quarlz > plagioclase > orthoclase with subordinate representation ol biotite ey,
muscovite). In Malé Karpaly Mis. they come also in intrusive contael with the
mantle (Harmonia Groupl. whieh they do contactly transform,

The origin of leucocrate aplitic granite appearing in places (Vysoké Tatry Mis..
ubochia massil and on other sites) on the periphery of the Dumbier grano-
diorite. is also allied to the postkinematic Bretonian-Sudetie phase. It is prob-
ably ils magmatic differentiate,

In Vysoké Tatry Mis.. in the Lubochia massif. the Dumbier anticlinorium of
Nizke Tatey Mis.. the postkinematic granodiorites of the Dumbier type are lo-
cally: allfected by alkaline. mostly kali metasomatism. with the formation of auto-
melamorphie granite up lo granodiorite of the Pradivee tyvpe (A Michalik
1952, A Gorek 1959), The alkaline metasomatism acted sty in the domal
parts of the intrusion. where alkalies accumulated for a long period and their
escape was unabled by the impermeable roof made up of the crvstalline mantle.
The original plagioclase was albitized by alkali metasomatism and replaced by
orthoclase. or the less frequent mieroeline. Rocks of this type are marked by the
porphyroblastic Tacies of beige to red K-feldspars,

In the apical seetions of the intrusion the granodiorite of the Dumbier 1ype
frequently holds mantle xenoliths of diverse stage of melasomatic reworking”
and in places (Mala Fatea and other sites) passes into hybreid granodiorite, 1t is
noted by o great inhomogeneity, an increased amount ol biotite and indistinel
sehistose texture. which is the veliet after the schistosity of the granitized mantle,

During the intrusion of the Dumbier granodiorite locally the migmatization
sel in of its already regionally metamorphosed mantle built by the Jarabd and
Kokava Group. In advanced development stage of this process, the paragneisses
ev. micasehists were granitized, on the other hand amphibolites were dioritized
up Lo syvenitized. We denominate this genelie group injection-melasomalic
nitoids.

ori-

[njection-metasomatic granodiorites are known [irstly in the Kohiat zone. They
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requently hold beds of paragneisses. imbibition or stromalilic migmaliles. in
which they pass gradually. Constitution: quartz > plagioclase > orthoclase.
with subordinate biotite representation. Biotite shows even in exiremely grani-
tized variaties [requently shaped orientation.

Metasomatie diorites. quarlz svenites are known Ull now only in Cierna hora
and Mala Fatra Mis. By the penetration of granitoid elements from the intruding
magma into the amphibolite [rame common hornblende was partly metasoma-
lically replaced by biotite. plagioclases were partly albitized and slight Si0), in-
erease with formation ol quarlz set in.

Gabbrodiorites passing into diorite. quartz diorite up to granodiorite, vccurring
in the Rakovec Group in the area of Dobsina, amphibole diorites also in the
area of Svedlar. Mnisek n Hronom and between Kosicka Bela and Vyiny Kla-
tov belong probably also to old Hereynian granitoid rocks. Recently L. 1o #-
loznik (1965) holds these rocks for the product of granitization of diabases
and their tulfs of the Rakovee Group. allied 1o the Sudetic folding phase. Ac-
cording to our observations their magmalticallv-intrusive nature is beyvond
doubt.

bl The Saalian granitization phase took place only in the Kraklova zone of
the Yeporides. [t reveals by the formation of microgranites and microgranodio-
rites, passing in the NE vieinity of Brezno gradually into granite porphyvrites and
granodiorite porphyrites.

The granodiorites of the Saalian phase are only of subordinate significance.

The Alpine granitization cvele is allied to the Laramide phase of Cretaccous
folding and with the Neogene ol andesites and rhyolites.

Only Gemeride granites and granite porphyries are of Laramide age. They
show in the Gemerides only subordinate distribution (Zlata Idka, dol. Hummel.
Betliar, Hnilee): they pierce the Gelnica Group. melamorphosing it conlactly
under the Tormation of knotted streaky schists and contact hornfelses.

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

According 1o recent views (1. Rozloznik. J. Salat 1963), the intru-

sion of the Hodraga granodiorite and diorite®™ presents dyvke-subvoleanie forms
— the equivalents of neovoleanie surface forms,

The mtrusion of the Herexnian granitoids is in places accompanied by aplite.
pegmatite (Malé Karpaty. Nizke Tatey. Povazskd Inoveel and lamprophyree
veins (Mala Fatea and other loealities).

Granitoids of the pre-Cambrian and Terexnian evele ave frequently alTeceted by
Alpine mylonitization and are altered into various tvpes of mylonites, from ka-
kirites over blastomylonites up to mylonitic shales. made up substantially of
quarlz. sericite and chlorite,
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