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Strizné z6ny, ich prejavy (obliky a niektoré prie¢ne prelomy)
v Zapadnych Karpatoch
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Shear zones, their manifestations (arcs and some transverseal rifts) in the West Carpathians

Transpression character of the Klippen Belt. as the most significant texture of the Carpathian
arc is manifested by coulisselike structure — the basis of klippen tectonic style. Arcs with manifestations
of coulisse structure and with shear zones exist in the Inner Carpathians. however, they are mainly in
the Central Carpathians. Paleogene and miocene basins are genetically connected with the inner arcs.

Viaceré osobitosti i anomélie v stavbe Zapadnych
Karpdt sprevadzaju strihy regionalnejSiecho rozsahu.
a to spolu s fenoménmi. ktoré by mohli by{ prejavmi
stvisiacimi s vyznamnej$im horizontdlnym posunom.
KedZe nové smery v svetovej geologii upriamuju
pozornost na horizontilne posuny ako na vyznamny
geodynamicky prejav pri formovani stavby orogén-
nych systémov. prichodi nim hladat vzfahy medzi
strihmi a sprievodnymi Struktirnymi prejavmi.

Pri takychto tvahdch venujeme pozornost bradlo-
vému pdsmu a tektonickému obmedzeniu niektorych
krystalickych jadier. styku tatrika v Nizkych Tatrach
s veporikom. ale i okrajom gemerika pozdiz marge-
cianskej linie a mlynského zlomového pdsma.

Cielom tohto prispevku je ukédzal, aky vyznam by
malo vyhladdvanie .spojovacich® ¢lankov. takych
potrebnych na poznanie genetickej vizby vyznaénych
tektonickych rozhrani s dalSimi Struktirnymi feno-
ménmi. Zirovefi chceme podnietif autorov, aby pre-
hodnotili vyznam viacerych geologickych fenoménov.
Vyber tychto fenoménov nie je ani komplexny. ani
ndhodny. ale je zacieleny aj na rozdiely Struktiirnych
prejavov v odlisnych geotektonickych podmienkach.

1. Bradlové pdsmo — tzka zona pitoreskného
morfoStruktirneho charakteru typu stykovej zony.
rozhrania vonkajsich flySovych Karpdt a centrdlnych
Karpdt. je zndme svojim bradlovym tektonickym
Stvlom vysvetlovanym hlavne diapirickym volnym
pohybom pri enormnom stlaeni (Andrusov. 1938.
1968: Birkenmajer. 1956). Dnes vSak vieme, 7e ani
diapirizmus. ani kompresia neboli hlavnymi ¢initelmi
tvorby bradlovo-Supinovito-kulisovitej stavby, typic-
kej pre bradlové pdismo.

Tzv. materidlovd tektonika s velkymi rozdielmi
v plasticite hornin a s ndhlymi zmenami litotypov vo
vertikdlnom i laterdlnom smere vyrazne ovplyvnila
tektonicku pestrost stavby a bradlovy tektonicky $tyl

(Mahel, 1963). predovsetkym pri drobeni. V bradlo-
vych jednotkdch oravika ¢i pienid s. s. vSak chybaju
telesa (sadrovcov. anhydritov, soli). ktoré by mohli
sposobovaf diapirizmus. Pokial su zndme (napr.
z keuperu pri Trencine) viazu sa na centrdlnokarpat-
ské jednotky (Mahel. 1978). V bradlovom pdsme st
podradne zastipené aj lezaté vrasy vsetkych velkosti.
zvitsa viazanych na jednotky centrdlnokarpatského
povodu (maninsky a drietomsky prikrov). Jednotlivé
litotypy bradlového pdsma sa lisia od centralnokar-
patskych 1 ovela lepSou zachovanostou makro-
1 mikrofauny. ¢o zrejme umoznila slabsia intenzita
kompresie, a tym i rekrystalizécia hornin. Aj prevaha
vrds typu buckle. ktoré vznikli klznym ohybom.
a obmedzeny rozsah prejavov plastického toku dokla-
daju osobitost procesov vzniku stavebného $tylu. Nie
diapirizmus ani enormné stlacenie. ale drobenie.
segmentdcia v malom je zrejme hlavnym faktorom
tvorby vicSich 1 mensich bradlovych foriem. sucasti
rozsiahlejSich Struktirnych elementov. Supin a kulis.

Bradld typické pre predstrednokriedové cleny
a Supiny mladSich. hlavne flySovych suvrstvi su
zoradené do kulis obmedzenych tektonickymi linia-
mi hlavne preSmykového charakteru. Pritom §truk-
turne prvky (osi vrds. priebeh Supin i samotnych
kulis) sa spravidla stykaju pod ostrym uhlom
v niektorych usekoch s vnitornym. inde s vonkaj-
Sim, ale v rade pripadov s obidvoma zlomami
obmedzujicimi okraje bradlového pdsma. To vset-
ko nds nevdojak niti uvazoval o viacetapovitom.
navzajom previazanom procese tvorby Strukturnych
elementov. ich vnutornej stavby. ale i tektonického
Stylu bradlového pasma. Ak bradlové pdsmo pova-
zujeme za Sovnu hlbinnt zénu na rozhrani dvoch
blokov. je logické vysvetloval. Zze uvedeny siubor
Struktirnych elementov vznikol transpresiou gene-
ticky zviazanou s formovanim obliku Zdipadnych
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Karpat kombinovanou rotaciou blokov (Birkenma-
jer. 1988: Mahel. 1988). Lenze aj pri suhre viacerych
Strukturnych fenoménov (typ a smer vrds. Supinovi-
ta stavba kombinovand s vyklinovanim. resp.
s urezdvanim Supin. zoradenie do kulis) nemozno
jednoznacne tvrdi. ze bradlovy Styl sa vytvoril len
poc¢as najmladse; fazy vrdsnenia (Birkenmajer.
1988).

Na okrajoch bradlového pdsma sa miestami vys-
kytuju Supiny tzv. prechodného. ale i ..exotického™
typu. Pri vonkajSom okraji bradlového pisma su to
hlavne Supiny paleogénu. ktoré vykazuju znaky
niektorych bradlovych litotypov. karbondtového fly-
$u. v Pienindch v jednotke Grajcarek 1 starSie ¢leny.
iné ¢leny maju znaky typické pre vonkajsie jednot-
ky. hlavne pre drobovy flys. I pri vnutornom okraji
bradlového pdsma sa v niektorych usekoch (na
Orave. vo vychodoslovenskom useku) ndjdu zvysky
..chybajucich* jednotiek. Zrejme ide o Supiny-relik-
ty jednotiek. ktoré su bud prekryté v hibke alebo
odrezané a odsunuté.

Poznatky z bradlového pasma sa napriek osobi-
tosti typu striznej zony modzu stat ddlezitym vycho-
diskom k poznaniu dalsich starSich striznych zon
Zapadnych Karpat zviazanych s formovanim kar-
patského obluka.

2. Kedze krysialické jadrd si jednym zo Specific-
kych morfostruktirnych znakov Zapadnych Karpat.
je mevyhnutné venovaf im pozornost pri rieseni
hlbinnej stavby i pri zostavovani geodynamického
modelu (Grecula a Roth. 1978) v¢itane genetickych
vziahov k striznym zénam.

Zvlast sa upriamime na dumbiersky masiv. na
ktorom su najzjavnejiie nielen vyraznejsie vertikal-
ne zdvihy. ale i horizontdlne posuny so sprevadzaju-
cimi strihmi (Mahel. 1986: obr. 170).

Pri severnom okraji dumbierskeho masivu je
napadny .nenormdlny” styk krystalinika od zdapadu
na vychod: s tatrickou jednotkou Cervenej Magury.
s kriznanskym plytkovodnejsim prikrovom (ifanov-
ska sekvencia). so zliechovskym typom krizianské-
ho prikrovu. s choskym prikrovom bielovdzskeho
typu. s cho¢skym prikrovom ¢iernovdzskeho typu
a s jednotkou Velkého boku. ktora je prikorenovou
Casfou kriznanského prikrovu (Mahel. 1986: obr.
170). I pri juznom okraji granitoidného masivu
pozdiz zlomovej linie Sifrovej si naznaky styku pod
ostrym uhlom s viacerymi kulisami metamorfitov
a segmentov (?) mezozoika ..synklinaly” Trangosky:
dosledok uplatnenia horizontalnych posunov (?)
(Kubiny. 1979).

Zaujimavé su aj prejavy kulisovitého vyznievania
Supin mezozoika v hronskom synklinoriu s lokdlny-
mi prejavmi bradlového Stylu pozdiz pohronského
zlomu (Mahel. 1964). ako aj vychodné ukoncenie
synklinoria a divergencia Struktir dvoch smerov (Z

— V. SV — JZ) witane bridli¢natosti juznej Casti
krystalinika dumbierskeho masivu (Siegl. 1976.
1978: Klinec. 1985: Siegl in Mahel. 1986. obr. 67
a 171: Klinec in Mahel. 1986. obr. 173: Mabhel.
Klinec a Plasienka in Mahel. 1986. obr. 181).

Rozlozenie zlomov smeru SZ — JV. S — J. ale 1 SV
— JZ (pozri mapu zlomov in Mahel. 1986) v dumbier-
skom masive dokladd obluk.

Zapadny okraj dumbierskeho ..paleooblika™ lemuje
reviucky prelom s priecne orientovanymi vrasovymi
Strukttiirami smeru SSZ — JJIV s vychodnou vergenciou
vras. nazornymi v titonskych vdpencoch pri osade
Hubovd v Ruzomberku (pozri obr. 36 in Mahel et al..
1967). ktorym pripisujeme laramsky vek. Také vrisy su
zname z viacerych miest v Nizkych Tatrich (pri
Banskej Bystrici: v Hiadli).

Kombindcia prie¢neho revickeho prelomu. spreva-
dzaného radom nielen zlomovych. ale 1 priecne
orientovanych vrasovych Struktir. a to i regionalne;j-
sieho rozsahu (S0Sovska a lucanska antiklindla).
s dumbierskym paleooblikom umoznuje vysvetli
vznik dalsich Struktirnych fenoménov. ktoré sa po-
dielaju na zlozitej stavbe zdpadného okraja Nizkych
Tatier. napr. neobvykle hlbokého zaklesnutia clenov
chotského prikrovu. dokonca uprostred ..obalového
mezozoika™. 1 viacervch kulis spodnotriasovych kre-
mencov uprostred krystalinika a pod.

Pri uvahach o veku vzniku oblika sa vyndra uloha
dumbierskeho prahu uz v priebchu eocénu ako
ostrova medzi zubereckym flySovym a horehronskym
flysoidnym bazénom (Marschalko. 1968).

Poviimnutiahodné su rozdiely v morfostruktirnom
plédne tatrika medzi blokmi vychodne a zdpadne od
reviucko-zazrivskej prelomovej zony (Mahel et al.
1967). ale i v odlidnosti zakladn¥ch clenov vyplne
centralnokarpatskych paleogénnych bazénov. V zd-
padnom bloku st mocné flySové komplexy zuberec-
kvch. ale i bielopotockych vrstiev zastipené podrad-
ne. ¢asto chybaju. Hlavnu ulohu nezohrdva fIyS s. s..
ale ilovcovy flys blizky litotypu hutnianskych vrstiev.
I to by mohlo hovoril v prospech laramského. resp.
pvrenejského veku vzniku revickeho prelomu. ale
i priene orientovanych vrasovych Struktir a s nimi
geneticky spitého paleoobluka.

Dalsi ¢iastkovy oblik zalozeny i v predmezozoic-
kvch komplexoch je volovsky v gemeriku. pozname-
nany roticiou i posunom doprava. Jadrovu cast
oblika predstavuju staropaleozoické sekvencie geme-
rika — rakoveckd a gelnickd. Tie. rovnako ako
staropaleozoické ¢leny v dumbierskom masive. vyka-
zuju vyrazny bridli¢naty Styl (slate-belt: Grecula.
1974. 1983: Rozloznik. 1980) so znakmi kulisovite)
stavby na mlynskej zlomovej zdne. ktora pod ostrym
uhlom utina plochy S (Snopko a Bajanik in Mahel.
1986. obr. 36). Na margecianskej linii su eSte
vyraznejSie ufatia kulisovite rozlozenych Supin (Roz-
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loznik a Slavkovsky. 1979: Jacko. 1982; Mahel. 1986.
obr. 51: Jacko in Mahel, 1986, obr. 73) zlozenych
z elementov mladsieho paleozoika. inde v severnom
gemeriku nezndmych. analogickych typu zniémemu
zo zdpadokarpatskej ostrohy: rimavské suvrstvie
— hdmorské suvrstvie. stredny karbon s kremencami
(kosicko-beliansky) blizky Zeleznickemu, ¢rmelské sti-
vrstvie. .magnezitovy karbon* (kosicky). Prudké sto-
¢enie pri hornddskom zlome naznacuje i neoalpinske
pohyby.

I volovsky paleooblik spreviadza zo zdpadnej stra-
ny priecne orientovand (SSZ — JJV) niznoslanska
prelomova zoéna. sprevadzand Stitnickym posunom
(Mahel. 1975). Prie¢ne orientovand kompresia (zhru-
ba Z — V) sa prejavuje vo viacerych rudnych
rajonoch (Rozloznik. 1980). Neskorolaramsky az py-
renejsky vek volovského oblika naznacuje rozsiahla
prichlben centrdlnokarpatského flySu s osovou ¢astou
v levocskej oblasti (az 4 000—5 000 m mocné: Gross
et al.. 1967).

Medzi volovskym a dumbierskym paleooblikom
sa rozprestiera pasmo veporika s viacerymi $truktur-
nymi osobitostami; tri Struktirne fenomény nesu
znaky striznej zony. a to (Mahel. 1986):

— divergencia Struktirnych smerov pozdiz ¢erto-
vickej linie sprevddzana ufatim [ubietovskej Supiny
1 vonkajsich Supin kraklovskej zony: prejavy kuliso-
vitej stavby (Klinec, Mahel a Marko in Mahel,
1986. obr. 185: Mahel. 1986. obr. 58).

— pdsma vyraznejSej klivdaze pri preSmykoch
hlbsieho zalozenia (Mahel. 1986, obr. 58: Siegl in
Mabhel. 1986. obr. 59. 61, 67: Bezdk in Mahel, 1986.
obr. 62. 63).

— zbichanie sa Struktirnych elementov do uzlov
(verndrsky) a zuZeného hrdla (Svermovského). a to
iv podloznom krystaliniku, vyraznejsie v mezozoic-
kych Strukturach synklinorii Murdnskeho krasu
a Slovenského raja (Mahel. 1986. obr. 51 a 53).

— ..kosé" ukoncenie vnitornych Supin mezozoi-
ka synklindly Murdnskej ploSiny na murdnskej linii
(Klinec a Mahel et al. in Mahel. 1986. obr. 54)
a vonkajSich Supin synklinéria Slovenského raja na
jej severnej vetve (Mahel, 1986. obr. 53. 54):
v jednotke Kopanca s kulisovitou stavbou.

NajvnutornejSi zapadokarpatsky obhik Bukovych
hor je pravdepodobne najstar3i oblik geneticky
spaty s vrchnokriedovym bazénom v jeho predpoli.
Rozsiahle synklinorium Slovenského krasu, rozloze-
né¢ medzi nim a severnej$im volovskym oblikom.
sprevadzaju viaceré fenomény podobné vyssie uve-
denym: vejar preSmykov. ich zbiehanie. kosé ufatie
Struktar. prejavy kulisovitej stavby pri severnom
okraji na roznavskej linii s ndbehmi k bradlovému
Stylu (Mello a Reichwalder. 1979). Supinovitd stav-
ba v rudabanskom pohori. cely rad Struktirnych
anomdlii hlavne pozdiz linie Darno spdjanej

s dalekosiahlym horizontdlnym posunom zasahuju-
cim azda 1 zemplinske paleozoikum (Grecula
a Egyud. 1977). Povrchnokriedovy vek synklindria
naznaCuje tektonické vklinenie kampdnskych vi-
pencov (Mello a Snopkovd, 1971).

Zaver

Vznik oblika Zapadnych Karpat je viacetapovi-
ty: laramsky. resp. pyrenejsky — mezoalpinsky
a sdvsko-starostajersky — neoalpinsky.

Laramsko-pyrenejsky ¢lenity oblik sa vyraznejsie
prejavuje v dumbierskom masive a v gemeriku
(hlavne v jeho severnej ¢asti). Vyvolal:

— roztiahnutie kory v svojom predpoli. jej aktivi-
zaciu s vytvorenim cClenitej priehlbne vyplnenej
centralnokarpatskym flySom,

— vytvorenie strihovych zon. ktoré sa prejavuju:

a) v kryStaliniku hlbokosiahajicimi presmykmi
sprevddzanymi Sirokymi zéonami S, ploch — $tylom
slate-belt.

b) v mezozoickych. prevazne prikrovovych kom-
plexoch vznikom pretiahnutych synklinorii s vejdro-
vitym rozlozenim preSmykov, s prejavmi kulisovitej
stavby so zbiehanim Struktir do uzkych hrdiel az
uzlov so zlomami posunového charakteru.

Paleoalpinsky oblik ¢lenia prie¢ne prelomy spre-
vddzané zlomami posunového charakteru: revicky
s revucko-parnickym zlomovym pdsmom posunové-
ho charakteru. niznoslansky so stitnickym posunom.
Vdaka ich hibkovému zalozeniu sa uplatnili
v blokovej stavbe centrdlnych Karpat a rovnako ako
Jjastrabiansky a hornddsky zlom v obdobi dezinteg-
ricie kory, hlavne od badenu, i na formovani panvi
a tektonomagnetickych Struktur.

Savsko-starostajersky oblik, najvyraznejsi v brad-
lovom pdsme. vyznieva v zalozeni ranomolasovych
pozdiznych bazénov a prejavuje sa vytvorenim
transpresnej zony s bradlovo-Supinovito-kulisovi-
tym Stylom oznacovanym ako zrely bradlovy §tyl.
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Shear zones, their manifestations (arcs and some transversal rifts) in the West Carpathians

The objective of the contribution is to set the need of
collection of “connecting”™ links very necessary for kno-
wledge of genetic linking of significant tectonic boundar-
ies with further structural phenomena but also to stim-
ulate new views of the importance of several geological
phenomena as arcs and strike-slip faults. transversal fault
gaps. transversal fold structures . synclinores. tectonic
knots and gorges. The choice is neither complex, nor
fortuitous. but also focused on differences of structural
manifestations under different geotectonic conditions.

1. The Klippen Belt — a narrow zone of picturesque
morphostructural character of seam zone type. of the
boundary of the Outer Flysh Carpathians? and Central
Carpathians is known by its tectonic style — klippen style
— mainly explained by diapir free movement with
enormous compression (Andrusov. 1938. 1968: Birken-
majer. 1956). Nowadays we. however. know that neither
diapirism. nor compression were the main factors of
formation of the klippen-imbricate-coulisse structure.

The so called material tectonics with great differences
in plasticity of rocks with sudden changes of lithotypes in
vertical and lateral direction played a significant role in
tectonic variety of the structure and in formation of the
klippen tectonic style (Mahel. 1963). mainly in crumbling.
In klippen units of the Oravicum or Pienids s.s.. however.
bodies (of gypsum. anhydrites . salt) are missing which
could be actor of diapirism. So far as they are known. e.g.
from the Keuper near Trencin. they are bound to Central
Carpathian units (Mahel. 1978). In the Klippen Belt also
recumbent folds of all scales are represented subordina-

tely. mostly bound to units of Central Carpathian origin
(Manin and Drietoma nappes). The individual lithotypes
of the Klippen Belt differ from the Central Carpathian
ones in much better preservation of macro-and microfa-
una. obviously as a consequence of weaker intensity of
compression and so also of recrystallization of rocks. The
prevalence of buckle type folds formed by slip bend and
the restricted extent of plastic flow manifestations also
prove the particularity of processes of building style
formation. Neither diapirism. nor enormous compression.
but crumbling. segmentation in small scale. is obviously
the main factor of formation of larger and smaller
klippen forms: slices and coulisses (Mahel. 1989).

The klippen typical of pre-Middle Cretaceous and
slices of younger . mainly flysh formations. are arranged
into coulisses bordered by tectonic lines mainly of upth-
rust character. The structural elements (fold axes. course
of slices and coulisses themselves) are usually bordering
at sharp angle in some sections with inner. in other places
with outer. but in a series of cases with both margins of
the Klippen Belt bordered by faults. That all. however.
forces us to consider a process of formation of structural
elements in several stages. mutually linked. their inner
structure. but also of the tectonic style of the Klippen
Belt.

Explanation of the mentioned set of structural phenom-
ena by transpression linked genetically with formation of
the arc of the West Carpathians combined with rotation of
blocks at the view of the Klippen Belt as a seam deep zone
at the boundary of two blocks does not lack logic (Birken-




M. Mahel: Strizné zony a ich prejavy v Zdpadnych Karpatoch 45

majer, 1988: Mahel. 1988). It is, however. necessary to add
that also in combination of several structural phenomena
(type and direction of folds. imbricate structure combined
with wedging out or truncation of slices. arrangement into
coulisses) we have to be careful in explanation of formation
of the klippen style with one youngest phase of folding only
(Birkenmajer. 1988).

The knowledge from the Klippen Belt. in spite of the
particularity of the type of shear zone. may become an
important starting-point to knowledge of other older shear
zones of the West Carpathians. linked with formation of
the Carpathian arc.

2. The crystalline cores, already in being one of the
specific morphostructural marks of the West Carpathians.
force attention in solving of deep structure and compiling
of the geodynamic model (Grecula and Roth. 1978)
including genetic relations to shear zones.

We shall pay particular attention to the Dumbier massif.
because suspicion of not only more distinct vertical uplifts.
but also of strike-slip faults with accomanying shears is
perhaps most apparent here (Mahel. 1986. Fig. 170).

At the northern margin of the Dumbier massif there is
a conspicuous “abnormal” contact of crystalline rocks from
west to east: with the Tatric unit of Cervend Magura
— with the shallower-water Krizna nappe (Ilanovo sequen-
ce) — with the Zliechov type of the Krizna nappe — with
the Cho¢ nappe of Biely Vas type — with the Cho¢ nappe
of Cierny Véh type—with the Velky bok unit. the near-root
part of Krizna nappe (Mahel. 1986: Fig.179).

At the southern margin of the granitoid massif. along the
Sifrovi fault line. are indications of a contact at sharp angle
with several coulisses of metamorphites and segments (?) of
the Mesozoic of the TrangoSka syncline: a consequence of
manifestation of horizontal strike-slip movements (Kubiny.
1989)?

The manifestations of coulisse-like fading out of Meso-
zoic slices in the Hron synclinore with local manifestations
of the klippenstyle along the Hron fault (Mahel. 1964). also
the eastern termination of the synclinore and divergence of
structures of two directions (W—E. NE—SW). including
schistosity of the southern part of crystalline rocks of the
Dumbier massif. are not uninteresting (Siegl. 1976. 1978:
Klinec. 1985: Siegl in Mahel, 1986, Figs.67 and 171; Klinec
in Mahel. 1986. Fig. 173: Mahel. Klinec and Plasienka in
Mabhel. 1986. Fig. 181).

Distribution of structural elements including faults (of
NW—SE. N—S. but also NE—SW directions; see the map
of faults by Klinec. Mahel and Marko in Mahel. 1986) in
the Dumbier massif proves the arc.

The western margin of the Dumbier “paleoarc™ is
bordered by the most distinct transversal Reviica fault gap
with parallely oriented fold structures of NNW-—SSE
direction with eastern vergency of folds so clear in Tith-
onian limestones near the village Hubova in the area of
Ruzomberok (see Fig. 36 in Mahel et al.. 1967); we ascribe
to them a Laramide age. Such folds are known from several
places in the Nizke Tatry Mts. (near Banska Bystrica:
HiadeT).

The combination of the transversal Revica fault gap
accompanied by a series not only of fault structures. but
also of transversally oriented fold structures. also of more

regional extent (S65ov and Licky anticlines/with the
Dumbier palecarc provides possibilities of explanation of
the complicated structure of the western Nizke Tatry Mts.
margin (the uncommonly deep sinking of the Cho¢ nappe
members even amidst the “envelope Mesozoic™. also of
several coulisses of Lower Triassic quartzides amidst
crystalline rocks etc.).

The age of farmation of the paleo-arc initates the
Dumbier ridge (Marschalko. 1968) already throughout the
Eocene as an island between the Zuberec flysch basin and
Upper Hron flyschoid basin emerges.

The differences not only in the morphostructural plan
of the Tatricum. between blocks east and west of the
Revica—Zazriva fault gap zone (Mahel et al.. 1967). but
also in the fundamental members of filling of the Central
Carpathian Paleogene basins are not uninteresting. In the
western block thick flysch complexes of the Zuberec. but
also Biely Potok beds are subordinately represented. often
missing. Not the flysch ss. or sandy flysch. but the
claystone flysch. subflysch close to the lithotype of the
Huty beds plays the main role. This also could testify in
favour of the Laramide or Pyreneic age of formation of
the Revica fault gap. but also of transversely oriented
fold structures and of the paleoarc linked with them
genetically.

Another partial arc also founded in the pre-Mesozoic
complexes is the Volovec arc in the Gemericum. marked
by rotation . also strike-slip faults. The core part of the arc
is represented by Early Paleozoic sequences of the
Gemericum. the Rakovec and Gelnica sequences. These
equally as the Early Paleozoic members in the Dumbier
massif. display a distinct schistose style (slate-belt: Gre-
cula. 1974. 1983: Rozloznik. 1980) with features of coulisse
structure at the Mlynky fault zone. with interesting S,
surfaces at sharp angle (Snopko and Bajanik in Mahel,
1986. Fig. 36). At the Margecany line are still more
distinct truncations of slices arranged in coulisse shape
(Rozloznik and Slavkovsky. 1979: Jacko. 1982: Mahel.
1986. Fig. 51; Jacko in Mahel. 1986. Fig. 73). composed
of Late Paleozoic elements. unknown elsewhere in the
Northern Gemericum. of type analogous as known from
the West Gemeric spur: the Rimava formation—Hamor
formation. Middle Carboniferous with quartzites (Ko-
Sice—Bela type). close to the Zeleznik formation. Crmel
formation. “Magnesite Carboniferous™ (Kogice type). The
sudden turn at the Hornad fault also indicates Neoalpine
movements.

The Volovec paleoarc is also accompanied from the
western side by the Nizna Sland fault gap zone of
transversal (NNW—SSE) orientation. connected with the
Stitnik strike-slip fault (Mahel, 1975). The manifestations
of compression of transversal orientation (roughly W—E)
are known from several ore districts (Rozloznik. 1980).
The Late Laramide to Pyreneic age of the Volovec arc is
indicated by the extensive depression of the Central
Carpathian flysch with the axial part in the area of
Levoca (up to 4000—5000 m thick; Gross et al.. 1967).

Between two partial paleoarcs. the Volovec and Dum-
bier ones. the Veporicum zone with several structural
particularities extends. three structural phenomena have
markes of shear zone. as follows (Mahel. 1986):
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— divergence of structural directions along the Certov-
ica line. accompanied by truncation of the Lubietova slice
and outer slices of the Kraklova zone; manifestations of
coulisse structure (Klinec. Mahel and Marko in Mabhel,
1986. Fig. 185: Mahel. 1986. Fig. 58).

— zones of more distinct cleavage with upthrusts of
deeper foundation (Mahel, 1986. Fig. 58: Siegl in Mabhel.
1986. Figs. 59. 61. 67: Bezik in Mahel, 1986. Figs. 62, 63),

— convergence of structural elements into knots (Vernar
knot) and narrowed george (of Svermovo), also in the
underlying crystalline rocks. more distinct in Mesozoic
structures of svnclinores of the Muran Karst and Slovak
Paradise with fan-like structure,

— *“oblique™ termination of inner Mesozoic slices of the
Murdn plateau syncline at the Muran line (Klinec, Mahel
et al. in Mahel. 1986. Fig. 54) and outer slices of the Slovak
Paradise synclinore. at its northern branch (Mahel. 1986.
Figs. 53. 54): in the Kopanec unit with coulisse structure.

The innermost West Carpathian arc of the Bikk Mts.
also cannot be omitted. It is probably the oldest. genetically
linked with the Upper Cretaceous basin in its fore-land.
The synclinore of the Slovak Karst is accompanied by
several phenomena similar to the above mentioned ones.
such as: the fan of upthrusts, their convergence. oblique
truncation of structures . manifestations of coulisse struc-
ture at the northern margin at the Roznava line also with
trends to a klippen style (Mello and Reichwalder. 1979).
imbricate structure in the Rudabdanya Mountains. a whole
series of structural anomalies mainly along the Darné line.
put into connection with a far-reaching horizontal strike-
slip fault perhaps also reaching the Zemplin Paleozoic
(Grecula and Egyud. 1977). The post-Upper Cretaceous
age of synclinore is indicated by tectonic wedging in of
Campanian limestones (Mello and Snopkova. 1971).

Conclusion

Formation of the West Carpathian arc proceeded in
several stages — Laramide or Pyreneic — Mesoalpine and
Savian — Early Styrian—Neoalpine.

The Laramide-Pyreneic dissected arc is manifested more
distinctly in the Dumbier massif and Gemericum (mainly
in its northern part). It induced:

— stretching of crust in'its fore-land. its activation with
formation of a dissected depression filled up with the
Central Carpathian flysch.

— formation of shear zones. which are manifested by:
a) in the crystalline rocks by deep-reaching upthrusts
accompanied by wide zones of Sy surfaces — slate-belt
style: b) in Mesozoic. prevailingly nappe complexes by
formation of stretched synclinores with fan-like distribution
of upthrusts. with manifestations of coulisse structure with
convergence of structures into narrow klippes to knots with
faults of strike-slip character.

The Paleoalpine arc is dissected by transversal fault gaps
accompanied by faults of strike-slip character: the Revica
fault gap with the Revica -Pdrnica fault zone of strike-slip
character. the Niznd Slana fault gap with the Stitnik
strike-slip fault. Owing to their deep foundation they were
manifested in the block structure of the Central Car-
pathians and equally as the Jastrabie and Hornad fault
gaps in the period of crust disintegration. mainly from the
Badenian also in formation of basins of tectonomagmatic
structures.

The Savian-Styrian arc. most distinct in the Klippen Belt.
was fading out in foundation of early molasse and is
manifested in formation of a transpression zone with
klippen-imbricate-coulisse style designated as mature klip-
pen style.



