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AJBIICKME 2eMEeHTH B CTpoenuy 3anaxnsix Kapmar m mx 3mHauenue

Hogelit CIPYKTYDHBIA aHam3 U GOJBILIOE KOJUYECTBO HOBBIX
reodM3UYECKUX JaHHBIX BKIOYAA TIYGMHHBIX DPedIeKCHO-CencMMu-
YCCKMX MpOohuiIe, MO3BOIMIN MPENOKUTE HOBOE TEKTOHUYECKOE
nojapasjesenne 3anajgubix Kapnar. Bnepssie yCTAHOBJICHSHI Kapnar-
CKHME 3KBUBAJNECHTHHIC CTPYKTYPHl OTBewawmue IensBetuky, ITeHHM-
HUKY M ABCTpOIbnMHMKY. HOBOE jeneHue AaéT HOBBIT B3rJAf
0 3anaanwx Kapnarax u mno3sonser OOGBIACHUTH HEKOTOpHIE He-
AOCTATKM B NOHMMAHMM TEKTOHMYECKOr0 pPa3BUTUA.

Alpine elements in the West Carpathian structure and their
significance

A new structural analysis and several latest geophysical
data including deep reflection seismic results allowed to suggest
a new tectonic subdivision of the West Carpathian architecture.
Carpathian equivalent structures corresponding to the Alpine
Helvetic, Penninic and Austroalpine domain were reckognized.
The new subdivision yields an until unaccustomed and different
view on the Western Carpathians and allows to explain several
gaps in their tectonic history.

Alpine units continue into the cept to the Carpathian structures
Western Carpathians. This assump- more than 70 years ago. Since then
tion followed already from the the problem how to parallelize Al-
adaptation of Lugeon’s nappe con- pine and Carpathian structures
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arised often either in Czechoslo-
vakia (see e. g¢. D. Andrusov
1968, 1975, M. MaheI 1963,
1979a, 1979b) or in other countries
of the Carpathian arch (M. Ksiaz-
kiewicz 1972, M. Sdndules-
cu 1975 a. o.). Several solutions
were proposed also by Alpine geo-
logists (e. g. A. Tollman 1969,
1975, R. Trimpy 1975 a. o.).
The former and recently only his-
torically conditioned and outdated
negation of the nappe structure
excluded also possible interconnec-
tion of Alpine and Carpathian
structures. Recent data led us again
to the Carpathian propagation of
Alpine structures, so more since
deep crustal structures yielded
surprisingly similar data from both
areas.

Seismic and gravimetric data
from the Western Carpathians
point to the superposition of their
granitoid “massifs” above a bulk of
light masses interpreted even as
younger sediments (C. Tomek —
J. Svancara 1977). Geophysi-
cal data and first results of deep
drilling confirmed that the Pieniny
Klippen belt may be not considered
as the surficial manifestation of a
deep-seated fault (“lineament”)
along the boundary of the Central
and Outer Carpathians but a struc-
ture entirely involved into surficial
nappes which, however, displays
a peculiar role. The change in the
notion of the Klippen belt induced
the necessity to revise the whole
Carpathian architecture asserting

Alpine principles into its interpre-
tation.

The list of latest numerous re-
sults surpasses the possibility of
the paper. But, these corroborated
our opinion that the paleogeography
and the successive tectonic his-
tory created comparable units in
the Alps and Carpathians and spe-
cialities resulted only from peculiar
and particular positions of each
segment in the Alpine-Mediterra-
nean belt. Although the present
structure and positions of units
originated from continuous paleo-
geographical belts partly differ in
the Alps and the Western Carpat-
hians, yet both areas underwent
roughly the same geodynamic evo-
lution when only intensities of
single phases and the vectors of
acting forces deviated. Hence, the
West Carpathian paleogeographic
belts may be joined to the Alpine
ones recognizing the Alpine mo-
lasse, the Silesic, Penninic and
Austroalpine domain individualized
into independent units also in the
Western Carpathians.

We emphasize mainly that the
until unexplainable absence of Pen-
ninic units in the Western Carpat-
hians (cf. A. Tollmann 1975,
pp. 110 and 114) has been over-
comed and new data allow to com-
pare those units which bear similar
lithologies and underwent the same
metamorphic overprint and struc-
turation. By that, also similar and
comparable structures originated.
Newertheless, their detailed litho-
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logical and stratigraphical paralle-
lization requires further investiga-
tions.

Silesic of the Western Carpathians

The external belt of the Western
Carpathians consits of nappe units
of the foredeep and structural
groups of the marginal and central
flysch Carpathians originally defi-
ned already by J. Nowak (1927).
The marginal group of the Silesic
comprises the Pouzdiany and Sub-
silesian nappes on the W and the
Stebnica and other nappes on the
E. The central group comprises the
Silesian nappe on the W and the
Dukla, Skole, Corna hora nappes
continuing along the external
margin of the Marmarosh zone into
the Rumanian Eastern Carpathians.

The facial pattern and paleogeo-
graphical affinities of these nappes
but also the unlike continuation of
the Rhenodanubian flysch of the
Eastern Alps into the Silesian and
Subsilesian nappes (S. Prey 1975)
led us to assimilate the sedimenta-
tion area of the Silesic into a paleo-
graphic domain along the platform
margin of the Carpathian Mesozoic
geosyncline. Therefore, nappes of
the West Carpathian Silesic domain
are in this sense parallelizable with
the Helvetic—Dauphiné belt of the
Western Alps. It seems likely that
this broad paleogeographic belt has
been interrupted in the area of the
Eastern Alps.

The continuation of Silesic units
beneath overthrusted internal West
Carpathian units remains until
problematic and considerations are
only hypothetical. Numerous seis-
mic data indicate intensive tectoni-
zation in depths between 5—12 km
across the Magura nappe and the
Klippen belt. The activized slab
surpasses the peak of the West
Carpathian gravity minimum fol-
lowing roughly the outer margin of
the Klippen belt and also the inter-
face between different electric con-
ductivity vectors. The latter runs
along the Klippen belt on the SW
but it occupies a more external po-
sition between Bardejov and the
Vihorlat Mts. in the E. The variable
seismogeological pattern of the Ma-
gura flysch nappe basement, the
change in electric conductivity
vectors in the depth and the pre-
sence of Jurassic reef limestone
klippes at several places dragged
from the Silesic basement by ad-
vancing nappes led us to assume
a tectonically involved crustal slab
here representing alpinotype struc-
tures (nappes) of the former plat-
form foreland and of its Cretaceous
to Cainozoic cover.

Hence, the Silesic consits of
nappes built by crystalline and its
epiplatform cover of Paleozoic,
Mesozoic to Paleogene age (at pla-
ces of even Lower Miocene age)
composing neo-Alpine nappes of
the Outer Carpathians. The conside-
rable portion of Silesic nappes be-
came buried beneath advancing in-
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ternal West Carpathian nappes
during the latest stages of the Alpi-
ne tectogenesis.

Penninic units of the Western
Carpathians

The heaviest contradictions in
attempts to parallelize Alpine and
Carpathian structures were formerly
due to the presumed absence of
Penninic units in the Western Car-
pathians. Surely, a very general

setting of an “eugeosynclinal” do-
main against a more external “mio-
geosynclinal” one resulted in search
for such Carpathian structures
which should occur beneath the
Austroalpine nappes and contain
huge basic to ultrabasic masses
associating here with deep marine
turbidites, cherts and marly sedi-
ments metamorphosed into ”schis-
tes lustrés”. Notwithstanding diffe-
rent interpretations (e. g. R. T r i m-
py 1976, Fig. 2 and R. Compag-
noni et al. 1977, Fig. 3), a rigid

>

Fig. 1. Tectonic outline of the Western Carpathians and surrounding areas. Expla-
nations: The platform foreland of the Western Carpathians: 1 — slightly folded
molasse of Neogene age in the platform cover. Silesic of the Western Carpathians:
2 — inner units of the foredeep (molasse of Neogene age, Paleogene to Mesozoic
of the platform cover; the Pouzdfany, Zdanice, Stebnik nappe a. 0.). 3 — the Sub-
silesic nappe, 4 — the Skole nappe, 5 — the Silesic nappe, 6 — dragged slices of
Jurassic to Lower Cretaceous at the bottom of the Subsilesic and Silesic nappes,
7 — the Dukla and Cornahora nappes. North Penninic nappes of the Western Carpat-
hians: 8 — the Magura nappe, 9 — the Porkuletz, Rakhov and Ceahlau nappes.
South Penninic nappes of the Western Carpathians: 10 — the Pieniny Klippen belt,
11 — the Vepor nappe and its equivalents, 12 — the Gemer nappe and its equiva-
lents, 13 — the Borka nappe and its equivalents. Probable Ligurian nappes of the
Western Carpathians: 14 — the Sambron-Kamenica zone, 15 — the Krichevo and
Roman zone and the flysch belt in the Great Hungarian plain basement. Austro-
alpine nappes of the Western Carpathians: 16 — lower Austroalpine nappes, 17 —
middle Austroalpine nappes, 18 — upper Austroalpine nappes, 19 — Paleozoic of the
Grauwackenzone in the Eastern Alps and its West Carpathian equivalents, 20 —
Paleozoic to Mesozoic of South Alpine development (the Biikk Mts. and equivalents),
21 — the location of deep geological profiles

Obr. 1. Tektonickd schéma Zipadnych Karpat a okolitych oblasti. Vysvetlivky:
Platformné predpolie Zapadnych Karpdt. 1 — slabo zvrasnenid neogénna molasa
platformného pokryvu. Silezikum Zdpadnjch Karpdt: 2 — vnutorné jednotky pred-
hlbne, neogénna molasa, paleogén az mezozoikum platformného pokryvu; pouzdian-
sky, zdanicky, stebnicky prikrov a i, 3 — podsliezsky prikrov, 4 — skolsky pri-
krov, 5 — sliezsky prikrov, 6 — vyvle¢ené utrzky jury az spodnej kriedy na baze
sliezskeho a podshezskeho prikrovu, 7 — dukliansky a ¢iernohorsky prikrov. Seve-
ropenninské prikrovy Zapadnijch Karpdt: 8 — magursky prikrov, 9 — porkulecky,
rachovsky a ceahlausky prikrov. Juhopenninské prikrovy Zapadniych Karpdt: 10 —
pieninské bradlové pasmo, 11 — veporsky prikrov a jeho ekvivalenty, 12 — gemersky
prikrov a jeho ekvivalenty, 13 — prikrov Borky a jeho ekvivalenty. Pravdepodobné
ligurske prikrovy Zapadnijch Karpat: 14 — Sambronsko-kamenické pasmo, 15 — kri-
¢evsko-romanske péasmo a flySové pasmo v podlozi Velkej madarskej niziny. Austro-
alpinske prikrovy Zdipadnych Karpdt: 16 — spodné austroalpinske prikrovy, 17 —
stredné austroalpinske prikrovy, 18 — vrchné austroalpinske prikrovy, 19 — paleo-
zoikum drobovej z6ény Vychodnych Alp a jeho zapadokarpatské ekvivalenty, 20 —
paleozoikum a mezozoikum juhoalpinskeho vyvoja (Bukové vrchy a jeho ekviva-
lenty), 21 — situacia hlbinnych geologickych profilov
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subdivision into mio- and eugeo-
synclinal parts of the Alpine geo-
syncline seems to us as out-of-date
even in the light of recent data in
the Alps. There the Penninic or
Penninic-Ligurian domain was also
considerably  dissected. Several
areas within it have had continental
crust in the Alpine Penninic do-
main, too (e. g. the Suretta, Margna,
Dentblanche nappes a. o. ecf.
R. Trimpy 1976, J. Debel-
mas 1975). Recent data on the na-
ture and chronology of the Alpine
metamorphism (W. G. Ernst 1973,
G. V. Dal Piaz 1974a, 1974b,
J. Desmons 1977) stimulated to
look for Carpathian equivalents of
Penninic units not only in ocean-
derived lithologies but also in the
crystalline, Paleozoic and Mesozoic
sequences metamorphosed at com-
parable conditions with lithologic
sequences of the Penninic domain.
The parallelization is reasoned
also by similar early-Alpine age
of the metamorphism (HP—LT
assemblages).

According to our interpretation,
the West Carpathian Penninic do-
main also comprised several seg-
ments of continental crust. There-
fore we interpret it not only as the
wide paleogeographic belt where
“oceanic” spreading occured during
the Jurassic and Lower Cretaceous
but where the oceanic crust and its
sedimentary cover disappeared in
a Paleoalpine subduction zone. This
domain belongs organically to the
Penninic together with the paleo-

geographic domain of the upper
plate representing an active Paleo-
alpine island arc and a secondary
basin behind it (I. Varga 1978).
Hence, West Carpathian paleotec-
tonic belts have had their partly
different Alpine continuation. Ne-
vertheless, they have similar
development during the whole
Triassic and also comparable Late
or even Early Paleozoic complexes
beneath the Triassic. Moreover and
mainly, the position in the archi-
tecture and also the meta-
morphic overprints are the same
(cf. S. Vrana 1966). The lack of
Paleoalpine calcalcaline volcanoplu-
tonic activity in the Alpine Penni-
nic domain and its presence in the
Western Carpathians is a specific
feature of the latters connecting the
Carpathians to the SE European
continuation. On the other hand,
the Neoalpine (Tauern or Lepon-
tian) crystallisation and metamor-
phic event is a peculiar Alpine
feature until without West Car-
pathian equivalent during the
Eocene and Oligocene.
Consequently, two Penninic belts
are distinguished in the Western
Carpathians. Into the external
(northern) belt we include the se-
dimentation area of the North Car-
pathian Magura nappe comparing
its position with the one of the
North Penninic flysch of the
Western Alps and with the Rheno-
danubian flysch in the Eastalpine
area. During the Jurassic and Lo-
wer Cretaceous, the paleotectonic
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position of the Magura flysch very
resembled the position of the Va-
laisian belt of the Western Alps.
The influence of destructed ophio-
lites supplied into the sedimenta-
tion area well characterizes the
Magura flysch sedimentation and
also the Alpine North Penninic
flysch sequences.

North Penninic units of the Western
Carpathians

The Magura nappe

The Magura flysch creates a
North Penninic unit in the Western
Carpathians joining the Eastalpine
Rhenodanubian flysch immediately
beneath the Vienna basin. East-
wards it becomes very extensive
along the whole arch of the Wes~
tern Carpathians. The large Magu-
ra nappe is overthrusted onto dif-
ferent Silesic units in the recent
architecture and it wedges out but
in the Ukrainian Turja valley
where the Porkuletz nappe enters
the same position (V. V. Glushko
— S. S. Kruglov 1971) continu-
ing externly from the Marmarosh
zone into Rumania,

The homeland of the Magure
nappe was located to the north
from the Mesozoic domain of the
Klippen belt during the Upper Cre-
taceous and even the Paleogene.
Mesozoic sequences of the Klippen
belt constituted at this time an ele-
vation bordering the Magura basin

from South Penninic units occupy-
ing more internal positions. This
elevation became part of the Klip-
pen belt together with upper Pen-
ninic nappes and the detached
Austroalpine nappes as late as the
Eocene.

South Penninic¢ units of the Western
Carpathians

The Pieniny Klippen belt

The South Penninic units of the
Western Carpathians arose from
alpinotype tectonization of the Pa-
leoalpine subduction zone (V ar-
ga 1978), its accretion prism and of
the island arc occuring at that time
in the West Carpathian prolonga-
tion of the Brianconnais elevation
together with lithologies derived
from the South Penninic Piemont
trough. It is likely that several sia-
lic crustal slabs occured in the West
Carpathian Penninic domain as it is
suggested also for the Alps. These
segments were gradually incorpo-
rated into the Carpathian nappes
already during the Paleoalpine
movements.

In the recent structure of the
Western Carpathians, the Klippen
belt represents their extreme South
Penninic element. This spectacular
phenomenon is rather peculiar
feature of the Western Carpathians.
Its termination at the eastern margin
of the Eastern Alps remais poorly ex-
plained (S. Prey 1975, A. Kro1l
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— G. Wessely 1973) and paral-
lelizations with single Eastalpine
paleogeographic belts remain prob-
lematic. Similar questions arise for
the SE termination in the Poiana
Botizei Mts. of Rumania where the
Botiza nappe of Pieniny develop-
ment (I. Dumitrescu 1957) ex-
hibits an unusual SE vergency.
Lithological equivalents of the
Klippen belt appear farther to the
SE in Rumanian Transylvan nappes
and even in the southern Muntii
Metalliferi (cf. M. Sandulescu
1975, Fig. 17, p. 328).

The relation between beds of
Cretaceous and Paleogene age in
the Klippen belt is always a strati-
graphic and not a tectonic one.
Such relations characterize also the
easternmost Poiana Botizei deve-
lopment (L. c.).

The uneven representation of
Mesozoic tectonic units is wery re-
markable in the Klippen belt, too.
The most complete development
occurs in the Western Carpathians
(D. Andrusov 1968). Jurassic
to Neocomian sequences contain
already only peculiar members of
the Czorsztyn and Kysuca units in
the Ukrainian Eastern Carpathians
and only the first one extends into
Rumania (M. Sandulescu 1975).
We must not suppose paleogeo-
graphical disappearance of single
paleogeographical belts to answer
this feature. To the contrary, the
extremely compressed and once
broad paleogeographical belts shar-
ing the recent architecture occupy

gradually different tectonic posi-
tions. Mesozoic lithologies of Tran-
sylvanian and Central Carpathian
nappes in Rumania represent so the
continuation of the Klippen belt
Mesozoic domain (cf. M. Sdandu-~
lescu 1975).

The outer limit of the Klippen
belt between the Eastern Alps and
the Turja river is created by the
Magura flysch nappe or the Por-
kuletz nappe of the Eastern Car-
pathians. Conspicuously, the setting
of boths towards the Klippen belt
is always oblique one and of tecto-
nic nature. Cretaceous nor Paleoge-
ne members of the Magura nappe
do not participate anywhere on the
structures of the Klippen belt.
Clastics of Cretaceous to Paleogene
age within the Klippen belt con-
tain heavy amounts of ophiolite-
derived detritus, HP—LT meta-
morphites, pebbles of calcalcaline
magmatites yielding Jurassic to
Lower Cretaceous radiometric ages
accompanied by metamorphosed
carbonate pebbles (R. Marschal-
ko et al. 1977, M. Misik 1978)
known otherwise only from South
Penninic nappes outcropping in the
Central Carpathians.

Due to its position and internal
architecture, the Klippen belt repre-
sents the outer and extreme South
Penninic structure of the Western
Carpathians. The uniqueness of the
West Carpathian arc is the most
striking one when comparing it
with the Eastern Alps quite due to
the Klippen belt. Either its paleo-
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geographic belts vanished towards
the Eastern Alps, or more likely,
they were completely overriden by
advancing Eastalpine nappes dur-
ing the Pyrenean and Savic phases
A structural analogy of the Klippen
belt may be seen only farther in
the Western Alps where its pecu-
larities appear in the “Médianes”
but mainly in the “Zone Submé-
diane” of the Préalps rehabilited
recently (M. Weidmann et al
1976). These compose here extreme
internal portions of the “Domaine
Valaisianne” originated between
the Ultrahelvetic and Brianconnais
zone.

The structural role and the posi-
tion of the West Carpathian Klip-
pen belt corresponds to such posi-
tion: it served as a “lubricant” and
underlay for overthrusts of inner
Penninic units onto the submerg-
ing external portions of the Car-
pathians during Cainozoic orogenic
phases. At the temporary standstill
between Mediterranean and Pyre-
nean movements, the Pieniny ele-
vation exhibited a “barrier effect”
towards surficial Austroalpine nap-
pes containing mainly Mesozoic
lithologies and also towards the
South Penninic nappes occuring at
this time already beneath the
Austroalpine nappe pile. Such role
explains why the plentiful “exotic”
pebbles of Austroalpine provenian-
ce (Wetterstein and Halstatt limes-
tone a. o)) and the evenly strange
magmatite and metamorphite pebb-
les concentrated in the Sulov and
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Upohlav conglomerates of the Klip-
pen belt during the Upper Creta-
ceous and the Eocene (R. Mar-
schalko etal 1977, M. Misik
1978). The barrier effect of the
Klippen belt survived up to recent
in crustal thickening from 25 km
at the southern margin of West
Carpathian Penninic units to
30—31 km beneath the Klippen
belt. This thickening may have re-
sulted, however, also from gradual
piling of overthrusted Austroalpine
and Penninic units.

The Vepor nappe

The Veporic unit (named origi-
nally as “Granides® by A. M a-
téjka — D. Andrusov 1931)
was thought to represent a higher
unit comprising crystalline, Paleo-
zoic and Mesozoic sequences of
Central Carpathians. At that time,
the homeland of “Subtatric” nappes
(D. Andrusov 1943) torn off
from their basement and thrusted
onto the northernly lying crystalli-
ne of “Tatrides” has been sought
in the Vepor area. Later this idea
proved unacceptable likewise to the
Eastern Alps, when an epimeta-
morphic Mesozoic sequence has
been found to occur above the Va-
riscan and older crystalline. This
Mesozoic appeared in quite diffe-
rent facies from those of “Subtatric”
nappes. Latter attempts rooted the
Subtatric nappes along large tec-
tonic lines ascribing to latter a
“Narbe” notion where the original
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substratum disappeared (D. A n-
drusov 1968, 1975, a. 0.).
Significant boundary has been
presumed so far between the
“Tatroveporides” on the outer side
and the “Gemerides” on the internal
side of the Central Carpathians.
These views assumed mostly pecu-
larities of a Late Paleozoic to Me-
sozoic cover (“envelope”) of the
both units. Over the huge Early to
Late Paleozoic sequence of the Ge-
merides the Lower Triassic clastic
development was thought to be fol-
lowed by typical Austroalpine Me-
sozoic facies (Guttenstein, Wetter-
stein and Hallstatt limestone of the
Middle to Upper Triassic). Such
notion of the Gemerides did not
even change when Mesozoic facies
similar to those of the Biikk Mts.
in Hungary and in the Carnic Alps
were found to occur beneath li-
mestone masses of the Slovak karst
area (HH Kozur — R. Mock
1973). All Austroalpine Mesozoic
nappes of the Western Carpathians
(the Cho¢, Strazov, Drienok, Veter-
nik and the newly reckognized Si-
lica nappe) were supposed to have
originated in the suture between
Tatroveporides and Gemerides, i. e.
along the Lubenik—Margecany line
(D. Andrusov 1975). This no-
tion supposed an until unproved
resemblance between crystalline
masses of the Veporides and Tatri-
des. However, recent data proved
considerable difference between
boths as significant Lower Paleo-
zoic sequences converted to green-

schist facies metamorphites (with
local occurence of low temperature
amphibolite facies) occur within the
area of the Vepor nappe (see
O. Corna — L. Kamenicky
1976, E. Planderova — O. Mi-
ko 1977 for the stratigraphy and
S. Vrana 1966 for the meta-
morphism) resembling by that con-
ditions in the Gemer nappe. These
lithologies and the metamorphic
overprint of Early Alpine age fail
to occur within the Tatride area
where the youngest metamorphic
alterations achieved the high tem-
perature and low- to intermediate
pressure conditions of the amphi-
bolite facies already during Varis-
can events escaping any conside-
rable Alpine metamorphism.
Therefore we assimilate the
former Veporide and Gemeride
Paleozoic units together with other
West Carpathian Paleozoic sequen-
ces (in the Malé Karpaty Mts., Bra-
nisko Mts., Cierna hora Mts. and in
the InaCovce structure beneath the
East Slovakian Neogene) among
South Penninic structures not-
withstanding the pecularities in
each of them. To this group of units
belongs probably also the Marma-
rosh crystalline already many times
compared with the former (V. G.
Sviridenko 1976).
Assimilating the Vepor nappe
among South Penninic units of the
Western Carpathians we regard it
as a lower nappe structure under
the higher one represented by the
former “Gemeride” Paleozoic com-
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plexes. Both create internal Penni-
nic units of the Western Carpat-
hians.

The Vepor nappe consits of three
partial units representing also par-
tial nappe structures (A. Klinec
1966, 1971). The lowermost Hron
structure contains Early Paleozoic
sediments and synchronous basic
and acid volcanites metamorphosed
in greenschist assemblages already
during the Variscan event. Nume-
rous amphibolite bodies and por-
phyroid layers resemble synchro-
nous paleovolcanites of the Gemer
nappe. The higher Kralovd hola
partial nappe (all reckognized as
complexes by A. Klinec 1l c)
comprises mostly granitoids of the
Variscan cycle and their polymeta-
morphic mantle assigned also as the
Hladomorna dolina group (l. c.).
Mutual imbrication of the Hron
and Kralova hola partial nappes is
at places very conspicuous and
even if the structure may have ori-
ginated already during the Variscan
cycle, the Alpine structuration
appears as very strong (S. Vrana
1966). The Alpine metamorphic
overprint is generally considerable
achieving granitization grade fol-
lowed by intrusions of melts into
the green-schrist grade environ-
ment at the Early Alpine event.

Equivalents of the Vepor nappe
appear in further as yet ”Tatride®
and “core” mountains of the Wes-
tern Carpathians. In the Branisko
and Cierna hora Mts. we assign
them as the Slubica (mainly crys-

talline schists) and the Bujanova
(granitoids) partial nappes. In the
Malé Karpaty Mts.,, the Pezinok-
Pernek and Harmonia groups cor-
respond to the Hron unit whereas
the Modra and Bratislava “massifs”
correspond to the Kralova hola
unit by lithology and position.
Metamorphics of green-schist grade
occur within the until less known
Inacovce structure of the East Slo-
vakian Neogene basement that may
be also related to the Hron deve-
lopment. Granitoids are there either
missing or scarce.

For these extensive lower South
Penninic nappes, the overall weak
metamorphism of Paleozoic sequen-
ces (contrary to units ranged to the
Austroalpine domain), the abundant
acid and potash-rich variety of
granitoids generated mostly during
terminal Variscan phases and an
intense Alpine metamorphic over-
print and structuration are the ty-
pical common features.

The southern limit of the Vepor
nappe runs along the Lubenik —
Margecany line without Mesozoic
members along it. This is why
there hardly the whole Austroal-
pine nappe pile has ben sutured
and their homeland disappeared
nor it is limiting the Hugarian
“median mass” as supposed by
D. Andrusov (1975). Moreover,
the Late Paleozoic to Mesozoic co-
ver along both sides of the align-
ment are so similar and quite dif-
ferent from Austroalpine develop-
ments that here at most the basal
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surface of the Gemer nappe may
occur. The tectonometamorphic
history and magmatites are conspi-
cuously also similar on both sides
of the line.

The Gemer nappe

A higher structure of the South
Penninic nappe pile comprises a
huge Early Paleozoic development
(Ordovician? — Devonian and at
places probably even Lower Car-
boniferous) converted to, almost
everywhere except of some low
temperature amphibolite assem-
blages at places, green-schist grade
metamorphites already during the
Variscan cycle. Heavy acid and
basic volcanite layers appear in a
flyschoid sequence., The Gemer
nappe comprises the former “Ge-
meride” Paleozoic of the Western
Carpathians. An  epicontinental
Upper Carboniferous to Upper Per-
mian cover reaches probably up to
Mesozoic members the latter deve-
loped only in small thickness or
absent at places. Granitoids are ge-
nerally scarce in the nappe. For-
merly, these granite intrusions
were mostly referred to the Upper
Cretaceous but recent data pro-
ved their partly Late Variscan
age. Hence, the so far supposed
difference between both lower Pen-
ninic nappes has been removed.
Remobilized Paleoalpine granite
occurs in both nappes as well.

In spite of several times underli-
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ned continuation of this Paleozoic
development into the Upper Austro-
alpine Grauwackenzone of the
Eastern Alps or to the Veitsch and
Noétsch nappes in the latter, it is
namely the Late Paleozoic and
probable Mesozoic cover of the
which completely differ from the
overthrusted nappes of Austro-
alpine developments.

The Bérka nappe

Between the underlying cover
of the Gemer nappe and the overt-
hrusted nappes of Austroalpine
lithologies above, a set of tectonic
slices and nappe outliers occurs
bearing pronounced Penninic (Pie-
mont) lithologies and of probably
higher Mesozoic age. Rocks within
this strongly imbricated nappe
structure were metamorphosed into
HP—LT assemblages (glaucopha-
ne — chloritoide — stilpnomelane).
Dismembered serpentinite bodies
occur there together with conside-
rable breccia (“Rauhwacke” or “car-
gneuille™) layers. This strongly im-
bricated structure in evident nappe
position above the Gemer nappe
and its cover we call the Borka
nappe after the site of typical and
complete development. Its recent
extent resulted from a later over-
riding by the higher Austroalpine
nappes but its remnants cover
almost the whole Gemer nappe.

The stratigraphic span of sedi-
ments (dark marly pelites and
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cherts intercalated with diabase
layers and volcanosedimentary beds,
frequent crystalline limestone at
places strongly breccciated) occur-
ing there within thick breccia slabs
at places with serpentinite slices re-
mains util not solved. Probably, the
whole sequence is of Jurassic to
Lower Cretaceous age. The litholo-
gy, structural position and even
the metamorphic assemblages of
Early Alpine age allow to compare
the whole nappe with units of Pie-
mont origin within the Western
Alps.

Probable Ligurian units in the
Western Carpathians

Higher nappe units derived from
the Penninic domain are probably
absent or very rare in the Western
Carpathians. However, a sandsto-
ne-conglomerate flysch belt of
Paleogene age along the inner side
of the Klippen belt in Eastern Slo-
vakia, the so called Sambron—Ka-
menica zone (F. Chmelik 1963)
may represent the uppermost Pen-
ninic nappe displaing already cer-
tain Ligurian affinity.

Exclusively the Austroalpine
nappes may have been by no means
the sole source for this flysch se-
quence. At the time of sedimenta-
tion, already South Penninic nap-
pes in frontal part of the Austro-
alpine nappe pile were exposed
supplying the peculiar Penninic
detrital content into the flysch
trough (for lithology see R. Mar-

schalko 1975). Older constituents
of the same basin may represent
the Krichevo and Roman sequences
of Transcarpathian Ukrainia (V. G.
Sviridenko 1976) beneath the
Neogene basin. The further con-
tinuation of these fine-pelitic sand-
stone turbidites associated with
considerable amounts of synchro-
nous basic volcanites of Upper Cre-
taceous to Paleogene age represents,
probably, the Debrecen — Szolnok
flysch belt of the Hungarian low-
land basement (K. Szepeshazy
1973). The lithological content of
the whole unit strongly reminds
that of the Helminthoidic flysch of
the Western Alps and Ligurides.

This extreme South Penninic
structure of the Western Carpa-
thians despite the recent nappe po-
sition along the inner margin of the
Klippen belt may be compared
with the position of the Hel-
minthoide flysch of Ligurian pro-
venience in the Western Alps, partial
units of which, thrusted far-away
represents the Simme flysch nappe
of Préalps or the relics in Embru-
nais of the French Western Alps
(J. Debelmas 1975).

The West Carpathian Austroalpine
units

Among the Austroalpine nappes
of the Western Carpathians we
assimilate those consisting domi-
nantly of crystalline named for-
merly as “Tatrides” (A. Matéj-
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ka — D. Andrusov 1931) and
the whole set of rootless surficial
nappes originally designated as
“Subtatric” ones (M. Lugeon
1903). Likewise to the Eastern Alps,
the bulk of Austroalpine nappes oc-
cupies external position in the re-
cent mountain range relative to the
underlying Penninic nappe pile.

Lower Austroalpine nappes of the
Western Carpathians

The opinion of M. Lugeon and
V. Uhlig strongly survived up to
present in the Carpathian geologi-
cal literature according to which
the Central Carpathian crystalline
may have an autochtonous position.
M. Limanowski (1930) was
the first who argued for their al-
lochtony reckognizing horizontal
transport of crystalline masses and
delimiting his “nappe basse tatri-
que”. Neither D. Andrusov ex-
cluded this possibility (1968, 1975).

The lower Austroalpine nappes
occur mainly along the external
margin of the Central Carpathians.
Yet, Austroalpine nappes have their
continuation in structural units of
the Pannonian basin basement ex-
tending as far as the Zemplin In-
selberg in Eastern Slovakia. Seve-
ral partial nappes of crystalline
and of Late Paleozoic to Mesozoic
cover compose the vast lower Au-
stroalpine structural domain. In the
recent structure, this grandiose
complex of nappes builds several

horsts due to Mio-Pliocene move-
ments.

Lower Austroalpine nappe cores
consist of Variscan and probably
even pre-Variscan plutonites and
their polymetamorphic mantle. The
youngest metamorphism is the Va-
riscan one since unmetamorphosed
Carboniferous but mainly Permian
transgredes above the crystalline
which is in turn supposed to have
Early Paleozoic or even Precam-
brian ages. Generally, the Mesozoic
development of the cover exhibits
well expressed geanticlinal featu-
res.

The thickness of the Austroalpi-
ne nappe pile above the Penninic
one may be assumed from the
seismological pattern along the
profile K III. If the distinct refrac-
tion boundary between Zilina and
Zvolen corresponds to a lithofacial
interface signalizing also the upper
limit of the low velocity channel
within the crust and equally, the
Austroalpine thrust plane coincides
with the upper limit of the meta-
morphosed Penninic nappe pile,
then the thickness varies between
5—7 km. To the SE from the High
Tatra Mts., these thicknesses dec-
rease considerably and Austroalpi-
ne units continue but along the
southern margin of the Sambron —
Kamenica zone, or at places, bet-
ween the latter and the Klippen
belt.

Crystalline units of the Panno-
nian basin basement referred for-
merly to the Hungarian “median
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mass” in the Carpathian literature
(1. c.) represent probable continua-
tion of West Carpathian lower
Austroalpine nappes and their nap-
pe position is also highly probable
(the Zemplin Inselberg, the Me-
csek Mts. a. o.).

Elevated and high velocities
(6.2—7.0 kms~!) in deeper parts of
the lower Austroalpine crystalline
in the Turcianska kotlina depres-
sion and in the Mala Fatra Mts. may
be interpreted as dense masses
dragged from lower crustal (or even
subcrustal ?) levels during the
overthrust of the Austroalpine nap-
pe pile. In such sense, these masses
represent a devastated and disper-
sed West Carpathian equivalent of
the Alpine Ivrea zone.

The southern limit of lower
Austroalpine nappes runs along the
Certovica line in the Western Car-
pathians. Due to Pyrenean and
Savic movements, the Certovica
line has been transformed into a
secondary upthrust of South Penni-
nic nappes onto the at this time
already external lower Austro-
alpine.

Previous solutions almost entirely
parallelized the pre-Mesozoic units
of the Western Carpathians with
the Austroalpine. The crystalline
was supposed to figure the base-
ment of surficial nappes resembling
by that the situation in the Eastern
Alps. The names of “ultra-Tatrides”
and “Fatric” for lower partial nap-
pes, the “Hronic” or “ultra-Vepori-
des” for a set of middle nappes and

the name of “Gemeric* for the up-
permost nappes were introduced
(A. Biely et al. 1968) to underli-
ne partial tectonic positions or in
attempts to resolve their homelands.
Neither the last investigations did
solve their tectogenesis nor deter-
mined undoubtely the homelands
which remain enigmatic likewise to
the Eastern Alps (H. Bégel in
G. Angenheister et al. 1972,
pp. 369—371). Recently H. Ko-
zur — R. Mock (1973) delimited
the Silica nappe of upper Austro-
alpine facies in the Slovak karst
area occuring here above another
Mesozoic sequence of the Meliata
group. The stratigraphic span and
lithology of the latter is well cor-
relable with the Mesozoic sequence
of the Biikk Mts. of Hungary. Ho-
wever, also this sequence occurs
here in nappe position above the
Boérka nappe. Thus the supposed
derivation of the Meliata Mesozoic
from a homeland represented by
the Gemer Paleozoic remains out
of question. This situation excludes
also the comparison of the Gemer
nappe with the Paleozoic sequence
of the Grauwackenzone.

MiddIe Austroalpine nappes of the
Western Carpathians

A set of partial nappe structures
above the lower Austroalpine nap-
pes has been as yet asembled under
the name of KriZzna nappe. The
sole exception to the rule is the
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Vysoka nappe of the Malé Karpa-
ty Mts. lying above Penninic nap-
pes.

The nappe position of middle
Austroalpine nappes is proved at
several places, though, not so evi-
dent as it is for the upper ones.
Therefore and for very resembling
lithology as well, we correlate the
position of the whole set with the
one of middle Austroalpine nappes
of the Eastern Alps (the lower Sem-
mering and Radstatt nappes). The
whole set wedges out in the Hu-
menné — Uzhgorod horst and be-
neath the Neogene cover in Eastern
Slovakia.

The Upper Austroalpine nappes of the
Western Carpathians

The set of upper Austroalpine
nappes has been until assembled
under the name of Cho¢ nappe for
lower partial nappes and under Stra-
zov, Drienok and Silica nappes in
uppermost position. Single partial
nappes of the Cho¢ nappe group
exhibit also conspicuous lithological
differences (M. Mahel 1979,
1979b). Recently these acquire ex-
ternal position above the lower and
middle Austroalpine nappes. The
uppermost set of partial nappes
appears areally very extensive but
in several independent structures
(the Veternik, Strazov, Drienok,
Muran, Galmus, Stratené and Silica
partial nappes).

These uppermost Austroalpine

nappes of the Western Carpathians
join the upper Eastalpine ones to-
wards the SW. The easternmost
termination of the nappe set occurs
as erosive relics in the Branisko
and Cierna hora Mts. and, accord-
ing to drilling results, beneath the
East Slovakian Neogene.

The southern limit of the nappe
system remains unsolved as yet.
J. Mello (1975) signalized facial
features of the Silica nappe also in
the Rudabanya Mts. of NE Hunga-
ry. We place this limit along the
Darné line assimilating Mesozoic
sequences of northern Transdanubia
(Buda, Pilis, Vértes and Bako-
ny Mts.) together with the Meso-
zoic beneath the Paleogene and
Neogene basin filling of NW Hun-
gary into the set of uppermost
Austroalpine nappes.

Remarks to the tectonic history

Former interpretations assumed
in the Western Carpathians an Up-
per Cretaceous and an Oligocene to
Miocene event and later also a La-
ramian one occuring gradually in
the Central, Pieniny and Outer
Carpathians  (D. Andrusov
1968). The rejuvenization of the
Klippen belt genesis (Laramian:
D. Andrusov 1972) against the
formerly presumed “Manin” phase
during pre-Albian time contradicts
to conditions found in the whole
Klippen belt where Senonian sedi-
ments pass into the Paleogene only



Fig. 2. Deep geological profiles of the Western Carpathians., Explanations: Extra-
carpathian platform without Alpine deformations: 1 — plutonite, light meta-
morphite and Paleozoic to Mesozoic sequences, 2 — dense plutonite and meta-
morphite, 3 — autochtonous cover of the platform foreland frequently folded,
Nesozoic to Cenozoic, Silesic of the Western Carpathians: 4 — light plutonite and
metamorphite, sequences of Paleozoic to Mesozoic age over the Variscan crystalline
with alpinotype deformation, 5 — dense plutonite and metamorphite with alpino-
type deformation, 6 — Paleozoic to Miocene within the Silesic and Subsilesic nappes
and in their equivalents. Penninic of the Western Carpathians. North Penninic
nappes: 7T — Upper Cretaceous to Paleogene, 8 — Triassic to Lower Cretaceous, 9 —
crystalline and Paleozoic sequences, undistinguished, 10 — basic masses (7-10 — the
Magura nappe and its equivalents). South Penninic nappes: 11 — Upper Eocene
to Lower Miocene (?), post-lllyrian flysch and molasse sediments in the Klippen
belt, 12 — pre-Illyrian sequences, Cretaceous to Middle Eocene in the Klippen belt,
13 — Jurassic to Lower Cretaceous with “klippen” tectonic style, 14 — Triassic
to Jurassic of deeply submerged and buried units of the Klippen belt, 15 — gra-
nitoide and crystalline of the Klippen belt, 16 — basic masses of Jurassic to Lower
Cretaceous age in the Klippen belt (11-16 — the Pieniny Klippen belt), 17 — Early
Paleozoic and its Late Paleozoic to Mesozoic cover, undistinguished, 18 — granitoid,
19 — basic masses (17-19 — the Vepor and Gemer nappes and their equivalents),
Austroalpine nappes of the Western Carpathians: 20 — Variscan and pre-Variscan
granitoid, 21 — crystalline schist, 22 — basic and dense masses of the Variscan
lower crust and upper mantle, the West Carpathian equivalent of the Ivrea zone,
23 — anchimetamorphosed Paleozoic and Paleozoic sequences in green-schist grade
metamorphism, 24 — Late Paleozoic to Mesozoic of frontal parts of lower Austro-
alpine nappes, 25 — Triassic of the Hungarian Central Mts, and of the Biikk Mts.,
26 — Carboniferous of the Western Gemer belt, 27 — clastic sequence of Lower
Triassic age, 28 — evaporite in diapiric bodies, 29 — Mesozoic sequences in middle
and upper Austroalpine nappes of the Western Carpathians, 30 — flysch cover of
Paleogene age above the Austroalpine. Younger formations: 31 — Paleogene to
Pliocene of the Buda and Pannonian basins, 32 — eruptive of Oligocene and Miocene
age in the area of the Pannonian basin, 33 — lower crust reworked during the
Oligocene, 34 — lower crust reworked during the Miocene to Pliocene

Obr. 2, Hlbinné geologické profily Zapadnych Karpat. Vysvetlivky: Mimokarpatska
pletforma bez alpinskych deformdcii: 1 — plutonity, Iahké metamorfity a paleo-
zoicko-mezozoické suvrstvia, 2 — fazké plutonity a metamorfity, 3 — autochténny
mezozoicko-terciérny pokryv platformy, éasto zvrasneny. Silezikum Zdpadnych Kar-
pdt: 4 — Iahké plutonity a metamorfity, paleozoicko-mezozoické suvrstvia nad va-
riskym krystalinikom, alpinotypne deformované, 5 — fazké plutonity a metamorfity
alpinotypne metamorfované, 6 — paleozoikum az miocén podsliezskeho a sliezskeho
prikrovu a ich ekvivalentov. Penninikum Zdpadnych Karpdt. Severopenninské pri-
krovy: 7T — vrchna krieda az paleogén, 8 — trias az spodna krieda, 9 — krystali-
nikum a paleozoikum, nerozliSené, 10 — béazické hmoty (7—10 — magursky prikrov
a jeho ekvivalenty). Juhopenninské prikrovy: 11 — vrchny eocén az spodny mio-
cén (?), poilyrsky fly§ a molasa pieninského bradlového pédsma, 12 — predilyrske
suvrstvia, krieda az stredny eocén v bradlovom pasme, 13 — jura aZ spodna krieda
s bradlovym tektonickym Stylom, 14 — trias az jura hlboko pochovanych jednotiek
bradlového pasma, 15 — granitoidy a krystalinikum bradlového pasma, 16 — bazické
hmoty jursko-spodnokriedového veku v bradlovom pasme (11—16 — pieninské brad-
lové pasmo), 17 — starsie paleozoikum s mladopaleozoicko-mezozoickym pokryvom,
nerozliSené, 18 — granitoidy, 19 — bazické masy (17—19 — veporsky a gemersky
prikrov a ich ekvivalenty). Austroalpinske prikrovy Zdapadnijch Karpdt: 20 — variské
a predvariské granitoidy, 21 — krystalické bridlice, 22 — béazické a fazké hmoty
variskej spodnej kory a vrchného plasta (zapadokarpatsky ekvivalent ivrejskej zony),
23 — anchimetamorfované paleozoikum a paleozoické suvrstvia vo féacii zelenych
bridlic, 24 — mlad8ie paleozoikum az mezozoikum pokryvu éelnych prikrovov spod-
ného austroalpinika Zapadnych Karpat, 25 — trias Madarského stredohoria a Buko-
vych vrchov, 26 — karbdén zapadogemerského pasma, 27 — spodnotriasové klastické
suvrstvie, 28 — evapority diapirovych telies, 29 — mezozoikum strednych a vrchnych
austroalpinskych prikrovov Zapadnych Xarpat, 3 — paleogénny flySovy pokryv
austroalpinskych prikrovov. Mladsie formadcie: 31 — paleogén az pliocén budinskej
a pandnskej panvy, nerozliSené, 32 — oligocénne a miocénne eruptiva v oblasti
panénskej panvy, 33 — spodna kora hlbinne prepracovani pocas oligocénu, 34 —
spodna kora hlbinne prepracovana poéas miocénu az pliocénu
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with facial changes (B. Lesko
et al. 1972).

The Mesozoic paleogeographic
belts of the Central Carpathians
were deformed already in the
pre-Albian time. Probably nappe
overthrusts affected the Austroal-
pine carbonate platform and its
basement together with the South
Penninic domain. The generated
nappes proceeded towards the
northern foreland which remained
in considerable parts until unaffec-
ted. These advancing Early Alpine
nappes covered the original Pieniny
area only partially during the Up-
per Cretaceous and Paleocene if we
assume from contemporaneous se-
diments of the domain. Advancing
Austroalpine nappes overprinted
the South Penninic lithologies whe-
re HP—LT assemblages occured at
the southern belt and calcalcaline
magmatites with a HT—LP mantle
at the northern Penninic belt.
Dismembered remnants of these
lithologies occur both in South Pen-
ninic nappes and in “exotic” peb-
bles of flysch to wildflysch sequen-
ces of the Klippen belt being
derived here from frontal parts of
South Penninic nappes under
devastating load of the Austroalpine
nappe pile. The age of these flysch
sequences proceeds from Albian in
NW Slovakia to Priabonian in NE
Slovakia (R. Marschalko et al
1977).

Mediterranean movements pro-
duced only folds of great radii in
the longitudinal trough along the

Yoy >
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external margin of the Penninic
domain and in the cover of the
platform foreland. Sedimentation
continued here without interruption
during the whole Upper Cretaceous.
Wildflysch lithologies testimony to
the intense tectonization along the
external margin of the recent Klip-
pen belt and in the new longitudinal
basin during the Lower Paleogene
as late as the Upper Lutetian or
Priabonian.

During the Pyrenean movements,
the generation of Austroalpine and
Penninic nappes has been accom-
plished in the Central Carpathians
what induced their further gravita-
tional proceeding across the Klip-
pen belt.

But Savic movements affected
together the Klippen belt, the Ma-
gura flysch and southern parts of
the Silesic. Movements thrusted
the nappes over the simultaneously
tectonized platform foreland. Inter-
preting geophysical data we presu-
me that likewise to the Western
Alps the Savic movements created
also in the Silesic area nappe struc-
tures envolving the crystalline
basement. The crystalline nappes,
comparable with the outer Helvetic
masses of the Western Alps, appear
in the geophysical picture buried
beneath the higher nappe pile of
the Western Carpathians.

Available data on the West
Carpathian gravity field and the
light masses indicated within and
below the low velocity channel of
the crust point to far-reaching
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transport of two superior structu- hians over the alpinotype tectonized
ral etages of the Western Carpat- former platform foreland.
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Alpské prvky v stavbe Zapadnych Karpat a ich vyznam

BARTOLOMEJ LESKO — IMRICH VARGA

Hlavné alpské tektonické jednotky po-
kracuju do Karpat. Tento postulat vy-
plynul uz z Uhligovej adaptacie Lugeo-
novho prikrovového ponatia stavby Alp
na Karpaty pred vy$e 70-imi rokmi. Od-
vtedy sa otazky paralelizicie alpskych
a karpatskych Struktar nastolili mnoho-
krat u nas (naposledy D. Andrusov
1968, 1975, M. Mahel 1963, 1979a,
1979b) aj v inych krajinach karpatského
obliuka (napr. M. Ksiazkiewicz
1972, M. Sdandulescu 1975 a i). Po-
kracovanie alpskych jednotiek hladali aj
alpski geolégovia (napr. A. Tollmann
1969, 1975, R. Trimpy 1975). Dnes uz
prekonané a z dneSného hladiska len his-
toricky podmienené negovanie prikro-
vovej stavby Karpat wylaéilo moznosti
hIadaf stuvislost medzi Alpami a Karpat-
mi. Stuc¢asny pokrok v poznatkoch o stav-
be alpsko-karpatského horstva u nas a
v susednych Kkrajinach nas vedu znova
k problematike pokraéovania velkych
alpskych Struktir v karpatskom obluku,
a to najmé preto, Ze mnohé udaje
o stavbe hlb8ich drovni kéry Alp a Kar-
pat prinasaju mnohé prekvapujico po-
dobné vysledky.

Seizmické a gravimetrické merania
potvrdili prikrovovi superpoziciu gra-
nitoidnych mas Zapadnych Karpat nad
Tahkymi hmotami interpretovanymi aj
ako mladsie sedimenty. Geofyzikalne
merania a prvé vysledky hlbokych vrtov
svedéia o tom, ze pieninské bradlové
pasmo nie je povrchovym vychodom
hlbinného zlomu (,lineamentu“) na roz-
hrani vnutornych a vonkajSich Karpat,
ale Strukturou uplne angaZzovanou v su-
perficidlnych prikrovoch, aj ked so $pe-
cifickym postavenim. Takédto zmena
v chapani pieninského bradlového pas-
ma, jedného 2z najcharakteristickejsich
stavebnych prvkov Zipadnych Karpat,
prinasa potrebu revidovaf tektonickua
stavbu celého horstva a uplatnif alpské
principy v jeho stavbe.

Mnohé dalsie udaje z posledného ob-
dobia, ktorych vypoéet presahuje moz-
nosti tejto prace, nas utvrdzuju v na-
zore, ze paleogeograficky a aj nasledny
tektonicky vyvoj alpskej sustavy vytvo-
ril podobné struktirne jednotky v Al-
pach a v Karpatoch. Karpatské $pecifika
paleogeografie a tektonickej histérie vy-
plyvaju len zo specifického miesta Kar-
pat v celom alpsko-mediterannom pas-
me. Aj ked dneS$né Struktury a pozicia
jednotiek vzniknuvsich z totoZnych pa-
leogeografickych pasiem Alp a Karpat
su Clastoéne odlisné a odzrkadluju $pe-
cificky vyvoj kazdého segmentu, geody-
namicky vyvoj oboch oblasti bol v hlav-
nych értach rovnaky a odliSoval sa len
intenzitou jednotlivych faz a posobenim
odliSnych vektorov sil. Preto paleogeo-

grafické pasma Zapadnych Karpat
mozno nadviazaf na rovnaké pasma Alp
a najst paleogeografické ekvivalenty

alpinskej molasy, helvetika, penninika
a austroalpinika aj v Zapadnych Karpa-
toch, ktoré sa nisledne individualizovali
do samostatnych Struktirnych jednotiek.

Z toho hladiska, ako ukazeme dalej,
ma doterajsie ¢lenenie na wvnuatorné a
vonkajSie Karpaty hlavne geograficky
vyznam, a ak aj takéto élenenie pouzi-
jeme, hranice vnutornych Karpat musi-
me viesf externej§ie ako pieninskym
bradlovym pasmom. V stlade so sucas-
nymi nahladmi na paleogeograficku pri-
sludnost alpskych jednotiek do vonkaj-
Sich Karpat zaradujeme iba tie jednot-
ky, ktoré sa vyvinuli na neoalpinsky
aktivizovanom  platformnom predpoli
(ekvivalenty molasy a helvétsko-dauphi-
néskeho pasma). Podobne aj tektonicky
vyssie a paleogeograficky vnutornejsie

jednotky Karpat delime analogicky
s Alpami na také, ktoré sa vytvorili
v oblasti nadvidzujicej na penninsku

paleogeograficki z6nu v SirSom zmysle
(na kore, ktora sa bliZila oceanickej ale-
bo bola vyslovene oceanicki a na paleo-
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tektonicky aktivizovanom okraji penni-
nika). Analogicky 2z najvnutornejsieho
pasma vznikli také tektonické jednotky
v Zapadnych Karpatoch, ktoré mozno
paralelizovat s austroalpinikom Vychod-
nych Alp,

Treba podotknuf, Ze doteraz sa uZ na-
vrhli mnohé a aj podobné schémy para-
lelizacie podopreté mnohymi vyznam-
nymi értami. NasSe ¢lenenie Zapadnych
Karpat sa opiera o mnoho najnovsich
udajov a interpretuje ich v zapadokar-
patskej literature netradiéne, a preto sa
aj od doteraz navrhnutych schém vy-
razne odlisuje. Najvidési vyznam ma
podla nds paralelizicia niektoryech vnu-
tornych zapadokarpatskych jednotiek a
alpského penninika. T4to paralelizicia,
a podporuje ju velké mnozstvo udajov,
odstranuje doteraz nevysvetliteIny nedo-
statok penninskych jednotiek v Zapad-
nych Karpatoch (porov. A. Tollmann
1975, s. 110 a 114). Zapadokarpatské jed-
notky penninika maji rovnaky litostra-
tigraficky obsah a boli tektonometa-
morfne prepracované rovnako ako
alpské. Tym sa vytvorili aj velmi po-
dobné Struktirne jednotky, aj ked lito-
stratigraficka paralelizdcia v detailoch
vyzaduje eSte dalSie studia.

Silezikum Zapadnych Karpat

Vonkajsie pasmo Zapadnych Karpat
tvoria prikrovové jednotky ¢elnej prie-
hlbne, ktoré prvykrat definoval uz
J. Nowak (1927) ako marginalnu a
strednu skupinu flySovych Karpat. Mar-
ginalnu skupinu silezika tvori pouzdian-
sky a zdanicko-podsliezsky prikrov na
zapade s dtesmi jurskych vapencov
v Pavlovskych vrchoch alebo pri Andry-
chowej v Polsku a stebnicky a dalsie
prikrovy na vychode. Strednu skupinu
tvori na zapade sliezsky prikrov (s ttes-
mi jurskych vapencov pri Stramberku),
na vychode dukliansky, skolsky, ¢ierno-
horsky prikrov a dal§ie, pokradujice
pri vychodnom okraji marmarogského
pasma do rumunskych Vychodnych Kar-
pat. Tieto prikrovy st z neflySovych
(karbonatické), fly%oidnych a {flySov¥ch
sedimentov kriedového aZ oligocénneho

veku a dokonale ich opisali mnohi ¢es-
koslovenski, polski a ukrajinski geol6-
govia,

Dolezité st v pasme dGtrzky jury a
spodnej Kkriedy. Tie boli vyvleéené na
povrch zrejme postupujucimi prikrovmi.
Vapencovy ttes v Pavlovskych vrchoch
(oxford — titén) a podobné vapence tte-
su Ernstbrunn v Rakusku sa vyznacéuja
mieSanou boredlno-mediterannou faunou
uz vo vrchnej jure (A. Tollmann
in D. Andrusov 1965). Takisto v ti-
ténskych vapencoch pri Stramberku je
nesporny vplyv mediterannych biocenodz.
V novSom obdobi sa ziskali délezité uda-
je aj o paleogeografickej afinite spodno-
kriedovych suvrstvi sliezskeho prikrovu
(J. Vasicek 1979), v ktorych nefly-
Sové sedimenty obsahuji od spodného
valanzu vys$ie prevladajuce aZ vyluéné
mediteranne druhy a obrat nastava az
v apte, kde je makrofauna typicky bo-
realna a totozna s aptskou makrofaunou
severozapadného Nemecka. Tieto udaje
hovoria o nadviznosti obidvoch faunis-
tickych provincii v sedimentaénom pries-
tore sliezskeho prikrovu.

Facie jursko-spodnokriedovych vapen-
cov v utesoch a makrofaunistické érty
spodnej Kkriedy sliezskeho prikrovu ho-
voria proti zaélenovaniu sliezskeho a
zdanicko-podsliezskeho prikrovu do kar-
patského pokracovania rynsko-dunaj-
ského flySu Vychodnych Alp (porov. aj
S. Prey 1973). Sedimentaény priestor
silezika v  mezozoiku stotoznujeme
s platformnym okrajom alpsko-karpat-
skej geosynklinaly a v takom zmysle ho
paralelizujeme s poziciou helvétsko-daup-
hinéskeho pasma Zapadnych Alp, Dnes-
né povrchové porufenie pévodne jediné-
ho pdsma vo Vychodnych Alpich je
pravdepodobne sekundarne, aj ked mohlo
byt uz primarne. Ina paraleliziciu na-
vrhol R. Oberhauser (1966), spa-
jajuc  sliezsky sedimentaény priestor
s valaiskou ¢asfou penninika. Argument
0 pritomnosti bazickych vulkanitov té-
Sinitovej form4cie tito paralelizdciu ne-
potvrdzuje, lebo tie s charakteristické
pre prejavy pozdlZz lineirnych riftov a
pre  Kkontinentidlny kérovy  substrat
(A. Mahmood 1973), ¢ pre bazika
oblasti Valais nemozno predpokladat.
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Mozno tak uviesf, Ze spoloénym znakom
silezika a helvetika je paleogeograficka
a paleotektonicka prislusnosf medzi ex-
ternidy (sensu A. Tollmann 1969,
1975).

Pokraéovanie silezika do wvnutra Za-
padrych Karpat pod presunutymi vnu-
tornejSimi jednotkami je nateraz proble-
matické a uvahy sa pohybuja vo sfére
hypotéz. Mnohé seizmické merania na-
prie¢ magurskym flySom a pieninskym
bradlovym pasmom poukazuji na silne

tektonizované prostredie v hibke 5—12 km.

Tento horizont prekracuje cez vrchol
zapadokarpatského gravimetrického mi-
nima, ktoré sleduje priblizne vonkajsi
okraj bradlového pasma, a aj cez pasmo,
na ktorom sa vektorové potencialy elek-
trickej vodivosti menia. Hranica zmien
vektorov prebieha pozdlz bradlového
pasma od JZ na SV, ale v okoli Barde-
jova a Vihorlatu vybieha od neho exter-
ne. Seizmogeologicky pestré a variabilné
podlozie magurského prikrovu, hranica
vektorov potencidlov elekirickej vodi-
vosti v hlbke a pritomnosf bradiel jur-
skych vapencov vyvleéenych z podlozia
prikrovov nas veda k nazoru, ze tekto-
nicky aktivizovana zdéna v podlozi ma-
gurského prikrovu zodpoveda platform-
nému predpoliu Zapadnych Karpat so
zodpovedajucim sedimentarnym pokry-
vom v kriede a terciéri, ktoré bolo alpi-
notypne prepracované (porov. P. Gre-
cula — Z. Roth 1978).

Povahu a rozsah tektonickej aktivi-
zacie kory a pokryvu nateraz nemozno
zo seizmického obrazu interpretovaf
uplne jednoznaéne. Vzhladom na kon-
formny priebeh tohto horizontu s po-
vrchovymi prikrovmi predpokladame, Ze
aj tu je prikrovovy S§tyl stavby, a preto
aj v podloZzi magurského prikrovu vyéle-
nujeme paleogeograficky a paleotekto-
nicky pasmo ekvivalentné helvetiku a
ultrahelvetiku Alp. Toto pasmo, ktoré
v mezozoiku a v starSom terciéri pred-
stavovalo platformny okraj karpatskej
geosynklindly, volame silezikom. Silezi-
kum dnes tvoria alpinske prikrovy bu-
dované krystalinikom, paleozoikom, me-
zozoikom a paleogénom (miestami az
spodnym miocénom) v platformnom vy-
voji. V dneSnej pozicii su tieto prikrovy

dotvorené neoalpinskymi fazami. Preto
je podstatna c¢ast prikrovov silezika v do-
sledku najmladsich faz pochovana pod
vy$iimi prikrovmi vnutornejSich jedno-
tiek. Na povrchu ich predstavuju sliez-
sky a zdanicko-podsliezsky prikrov na Z,
dukliansky, skolsky a ¢iernohorsky pri-
krov na V a ¢iastkové prikrovy a vrasy
¢elnej priehlbne. V rumunskych Vychod-
nych Karpatoch mu zodpoveda prikrov
Tarcau a okrajové jednotky (I. Du-
mitrescu 1952, M. Sandulescu
1975).

Penninikum Zapadnych Karpat

Najviac kontraverzii pri pokusoch pa-
raleiizovaf tektonické jednotky Alp a
Karpat zapric¢inila domneld nepritom-
nost takych jednotiek (a stratigrafickych
vyvojov) v Zapadnych Karpatoch, ktoré
poziciou, litologickym obsahom a tekto-
nometamorfnym prepracovanim zodpo-
vedaju alpskému penniniku. Pravda, vy-
plynulo to aj z velmi vseobecného sta-
vania penninskej .eugeosynklinalnej“
paleogeografickej oblasti voc¢i ,miogeo-
synklinalnemu“ pasmu vonkajsich jed-
notiek Alp, ¢o viedlo k hladaniu takych
prikrovov v Zapadnych Karpatoch, kto-
ré si v podlozi austroalpinskeho krysta-
linika, paleozoika a mezozoika a obsa-
huju velké mnozstvo bazickych eruptiv
a ultrabazik sprevadzanych hlbokomor-
skymi sedimentmi, najméa radiolaritmi
a jemnymi turbiditmi metamorfovanymi
na ,schistes lustrés“. Ale na zaklade
novych vyskumov sa aj v Alpach uz
opustilo rigidné ¢lenenie alpskej geo-
synklinaly na miogeosynklindlu a eugeo-
synklinalu. Nové udaje dokazuju velku
paleogeograficki ¢élenitost penninského
(lepsie  valaisko-piemontsko-ligurskeho)
pasma. Pritomnosf mnohych paleogeo-
grafickych oblasti vyvijajicich sa na
kontinentalnej kére v penniniku sa dnes
vieobecne prijima (napr. prikrovy Su-
retta, Margna, Dentblanche a i.:
R. Trimpy 1975, 1976, J. Debel-
mas 1975 a i.).

Aj nové udaje o povahe a chronolo-
gickom vyvoji alpskej metamorfozy
(E. Jdger 1973, W. G. Ernst 1973,
J. C. Hunziker 1974, G. V. Dal
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Piaz 1974a, 1974b, J. Desmons 1977
a i) podnietili hladaf ekvivalenty pen-
ninskych jednotiek nielen v takych lito-
logickych stiboroch Zapadnych Karpat,
ktoré mohli vznikratf len na oceanickej
kare, ale aj v krystalinickych, paleozoic-
kych a mezozoickych suvrstviach, kto-
rych metamorféza nesporne prebehla
v podmienkach podobnych podmienkam
metamorfézy penninika Alp. O oprav-
nenosti paralelizacie svedéi aj podobny
vek tejto metamorfézy v paleoalpinskom
obdobi.

Podla nasej interpretacie aj paleo-
geograficka oblast penninika Zapadnych
Karpat zahfnala mnohé useky s konti-
nentalnou koérou. Preto penninikum Za-
padnych Karpat chapeme ako zlozité a
Siroké paleogeografické pasmo, v ktorom
sa vytvorili produkty jursko-spodno-
kriedového oceanického ,rozsirovania®
s charakteristickymi sekvenciami, ale
zaradujeme don aj oblasf, ktorej ocea-
nicka kora a jej sedimentarny pokryv
zanikli v paleoalpinskej subdukénej zéne
(I. Varga 1978, a paleotektonické
pasmo ,vrchnej platne“, predstavované
paleoalpinskym oblikom a zaobliukovou,
sekundarnou panvou (L. Varga, 1l c).
To znamena, ze v Zapadnych Karpatoch
mame také paleogeografické pasma jury
a spodnej kriedy, ktorych alpské po-
kracovanie bolo odlisné, Lenze tie obsa-
huja rovnaké paleogeografické vyvoje
triasu, mladsieho a miestami aj starsieho
paleozoika. Aj tektonicka pozicia a meta-
morféza tychto jednotiek si rovnaké
v Alpach i v Karpatoch. Nedostatok
paleoalpinskej vulkanickej a plutonickej
¢innosti v Alpach a existencia ich pro-
duktov (dnes v sekundarnej pozicii)
v Karpatoch je Specifikom Karpat spa-
jajucim ich s rozsiahlymi oblastami ju-
hovychodnej Eurépy. Naopak mladoal-
pinska (,tauernskd”) penninska meta-
morféza je Specifickou értou Vychod-
nych Alp doteraz bez karpatského ekvi-
valentu pocas eocénu a oligocénu.

Podla uvedeného odlidujeme v Zapad-
nych Karpatoch dve penninské pasma.
Do severného (externého) penninika za-
¢lenujeme paleogeografické pasmo sedi-
mentacie magurského prikrovu, porov-
navajuc ho so severopenninskym flysom

Zapadnych Alp a rynsko-dunajskym
flySom Vychodnych Alp. Paleotekto-
nicka pozicia magurského sedimentaé-
ného priestoru pocas jury a spodnej
kriedy sa veImi podobala pozicii valais~
kého pasma Zapadnych Alp. Pocas
vrchnej kriedy a paleogénu sa aj v ma-
gurskom flysi prejavili vplyvy destruo-
vaneého ,oceanického“ pasma, z ktorého
do fiySovych litotypov prichadzal vy-
znamny podiel detritu z vyvrenin ofio-
litového sledu (chromit), ¢o je charak-
teristické aj pre severopenninsky fly§
Alp. Ale vyznamny geodynamicky roz-
diel medzi Zapadnymi Karpatmi a Alpa-
mi je v tom, Ze elevacia medzi severo-
penninskou a juhopenninskou pantvou (t. i
v inom zmysle paleogeograficky ekviva-
lent brianconského pasma) mala v Za-
padnych Karpatoch (a v pokrad¢ovani na
JV) charakter ostrovného obltka v pa-
leoalpinskom obdobi. Tato pozicia sa
odzrkadlila aj v odlisSnom metamorfnom
prepracovani predjurskych dtvarov a
v pritomnosti eruptiv v pasme, ktoré
inak plynule nadvizovalo na centralnu
elevaciu v penniniku Alp.

Pri doterajSom chapani architektury
Zapadnych Karpat najviac fazkosti Spo-
sobovala pochybnosf o existencii orogeén-
nej fazy v paleogéne, nedocenenie
oceanickych vulkanicko-sedimentarnych
litofacii mezozoika a nejasnosti o vy-
zname a distribucii alpinskych tektonic-
ko-metamorfnych a magmatickych pro-
cesov. Preto nebolo moZno uplne po-
chopif ani vyznam litofacii a tektonicku
funkciu pieninského bradlového pasma.
Pozoruhodny je indiferentny vzfah
bradlového pasma a magurského flysu.
Zdalo by sa, Ze zrod magurského pri-
krovu a bradlového pasma na Z su spo-
loéné. Ale na vychode pokra¢uje brad-
lové pasmo aj po vyzneni magurského

prikrovu a nema rovnaky tektonicky

osud.

Severopenninské jednotky Zaipadnych
Karpat

Magursky prikrov

flySsu vytvara
jed-

Prikrov magurského
severopenninsku zapadokarpatsku
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notku, ktora v podlozi viedenskej panvy
plynule nadvidzuje na rynsko-dunajsky
flys Vychodnych Alp. V Zapadnych
Karpatoch sa rozrasta do velkych roz-
merov a tvori dalekosiahajuci prikrov
nasunuty na silezikum. Tektonicky vy-
znieva v doline Turja v USSR, kde jeho
paleogeograficki a paleotektonicka ulo-
hu prebera porkulecka jednotka (V. V.
Gilusko — S. S. Kruglov 1971), po-
kra¢ujuca na JV externe od marmaros-
ského pasma do Rumunska.

Mezozoické a paleozoické suvrstvia
povodnej sedimenta¢nej oblasti v ma-
gurskom prikrove chybaji. a preto sa
o jeho paleogeografickej prislu$nosti dlho
diskutovalo. Rovnako sa predpokladalo,
ze mezozikum pierinského bradlového
pasma bolo jeho stratigrafickym podlo-
zim (A. Matéjka — Z. Roth 1956).
Proti tomu sved¢i chybanie prechodu
medzi nimi (B. Lesko 1960, B. Les-
ko — O. Samuel 1972). Ojedinelé
vyskyty spodnej kriedy a jury (napr. pri
Hluku na Morave), ktoré st nad néasu-
novou plochou ciastkového prikrovu
magurského flySu, si pravdepodobnymi
utrzkami poévodného podlozia, odlisného
od mezozoickych litofacii pieninského
bradlového pasma. O ich tektonickom
vzfahu svedéia aj pomery na Povazi
(Horné Srnie), kde pieninské mezozoikum
vytvara bradla (,okna“) v neskér pre-
vrasnenom flySi. Z toho vychodi, ze sa
do tektonického styku s magurskym
flySom dostalo az neskor. Preto vrchno-
kriedové a paleogénne sedimenty magur-
ského flySového prikrovu vznikli sever-
nejSie od rovnako starych hornin brad-
lového pasma. Struktary bradlového
pasma sa dostali do styku s magurskym
paleogeografickym pasmom az pocas
paleogénnych orogénnych faz a neskor.

Juhopenninské jednotky Zipadnych Kar-
pat

Pieninské bradlové pismo

Medzi juhopenninské jednotky Zapad-
nych Karpat zaradujeme tie, ktoré sa

vytvorili prikrovovym vyvrasnenim pa-
leoalpinskej subdukénej zdény, akreénej
prizmy a ostrovného obluka v zapado-
karpatskom pokrac¢ovani brianconského
prahu a juhopenninskej panvy (piemont-
ského trogu). Pravdepodobne tak ako
v Zapadnych Alpach aj v zapadokarpat-
skom pokrac¢ovani boli v penninskej
oblasti useky s kontinentialnou korou,
ktoré sa po paleoalpinskej epoche po-
stupne likvidovali a zadlenili do pri-
krovovej stavby.

V sucasnej stavbe Karpat je bradlové
pasmo exXternou Strukturou juzného pen-
ninika. Tento spektakularny tektonicky
fenomén je do velkej miery S$pecifickou
¢rtou Zapadnych Karpat. Jeho ukonée-
nie pri vychodnom kraji Vychodnych
Alp je slabo vysvetlené (S. Prey 1975,
A. Kr6ll — G. Wessely 1973) a
paralelizacia s paleogeografickymi zoéna-
mi Vychodnych Alp je problematicka.
Podobné problémy nastoluje aj juhovy-
chodné wukonc¢enie v Poiane Botizei
v Rumunsku, kde prikrov Botiza (I. D u-
mitrescu 1957) ma zvyéajni, juho-
vychodni vergenciu. Paleogeografické
ekvivalenty bradlového pasma mozno
hTadat v Rumunsku v sedimentaénom
priestore transylvanskych prikrovov
(M. Sandulescu 1975) a v juznych
Munti Metalliferi (I. c. obr. 17, s. 328).
Svedéi o tom mezozoikum austroalpin-
skych facii tychto prikrovov i bradlové-
ho péasma (tam v podobe exotickych
obliakov) a postupné narastanie objemu
bazického az ultrabazického detritu na Vv
(azZ po objavenie sa bazickych tufovych
poléh na baze kelovsko-oxfordskych ra-
diolaritov a v berriase v bradlovom
pasme Vychodnych Karpat, ¢o su spo-
loéné ¢érty s transylvanskymi prikrovmi.

Vzfah kriedy a paleogénu bradlového
pasma je vzdy stratigraficky (myjavsky
fly§ — D. Andrusov 1965, kyjovsky
vyvoj — A. Matéjka — E. Hanzli-
kova 1964, benatinsky fly§ — B. Les-
ko 1960, vulchovéinské vrstvy — S. S.
Kruglov 1974), a to aj na krajnom
JV, kde konglomeriaty na baze flySa ob-
sahuju pieninské mezozoikum v Poiane
Botizei (G. Bombita 1971).

Pozoruhodné je rozliéné zastupenie
tektonickych jednotiek mezozoika v brad-
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lovom pasme. Najkompleinejsi vyvoj je
v Zapadnych Karpatoch (D. Andru-
sov 1968). Vo Vychodnych Karpatoch
na Ukrajine su jursko-neckdmske sek-
vencie len z charakteristickych litofacii
czorstynskej a kysuckej jednotky a len
prva pokrac¢uje do Rumunska. Paleogeo-
grafické ,zmiznutie® pasiem tento zjav
nevysvetluje, ale extrémne komprimo-
vané a povodne S$iroké paleogeografické
pasma mezozoika sa postupne smerom
na V dostavaju do odlisnej tektonickej
pozicie. Mezozoické litofacie typické pre
bradlové pasmo su tam v transylvan-
skych a centralnovychodokarpatskych
prikrovoch (tintiniové véapence titonu —
beriasu a albsky divoky flys). Paleogeo-
graficky mozno teda pieninské bradlové
pasmo nadviazaf na tieto prikrovy (porov.
M. Sadandulescu 1975).

VonkajSou hranicou bradlového pas-
ma od V¥chodnych Alp po rieku Turja
je magursky flys, dalej porkulecka jed-
notka. Nasadzovanie flySovych tektonic-
kych jednotiek na bradlové pasmo je
kosé a vsade tektonické: kriedovo-paleo-
génne suvrstvia magurského flySu sa na
bradlovom pasme nikde nezuéastiuja.
Ale charakteristické neflySové vyvoje
kriedy a paleogénu bradlového pasma
maja svoj analogén aj v paleogénnych
depresiach centralnych Karpat, ktoré
rovnako vznikli za tektonického pokoja.
Treba dodaf, Zze velmi charakteristicky
detrit z bazickych vyvrenin a ultrabazik
v kriedovo-paleogénnych sedimentoch
bradlového pasma spolu s ulomkami vy-
sokotlakovych metamorfitov a vapenato-
alkalickych eruptiv jursko-kriedového
veku a metamoriovanymi karbonatmi
mezozoika (M. Misik 19738, R. Mar-
schalko et al. 1976) pochadza z ta-
kych horninovych stuborov, ktoré st inak
zname len z juhopenninskych Struktar
vnutornych Karpat (z veporského, ge-
merského prikrovu a z prikrovu Borky).

Poziciou voéi ostatnym jednotkam
Zapadnych Karpat s vnutornym tekto-
nickym §tylom bradlové pasmo pred-
stavuje vonkajsiu okrajovi juhopennin-
sku jednotku Zapadnych Karpat. Osobi-
tost zapadokarpatského oblika voéi Vy-
chodnym Alpam vynika najmé v bradlo-
vom péasme, Predpoklad o zdniku pienin-

skych paleogeografickych pasiem smerom
na JZ je menej pravdepodobny ako to,
ze ich postupujuce vrchnejsie vychodo-
alpské prikrovy pocas pyrenejskeja sav-
skej fazy uplne prekryli. Preto Struk-
tarnu analégiu bradlového pasma vidi-
me az v Zapadnych Alpach, kde sa jeho
mnohé litologické a Struktarne érty ob-
javuju v ,zone submeédiare® Predlp
(M. Weidmann et al. 1976), rehabili-
tovanom v poslednom obdobi a predsta-
vujucom najpravdepodobnejsie vnutornu
¢ast ,valaiskej domény“, v ktorej sedi-
menty vznikli medzi ultrahelvétskym a
brianconskym pasmom (1. c¢.).

Dne$na Struktura a tektonicka pozicia
bradlového pasma zodpoveda takému
umiestneniu: ono zohralo tlohu ,mazad-
la“ a podstielky pre nastvanie vnttor-
nej§ich penninskych a vyssich austroal-
pinskych prikrovov na ponirané externé
pasma Karpat v terciéri. V obdobi medzi
kriedovymi a pyrenejskymi pohybmi vy-
tvarala pieninska elevacia bariéru v éele
superficidlnych prikrovov austroalpin-
skeho mezozoika a juhopenninskych pri-
krovov v ich podlozi, ¢o sa odzrkadlilo
dodavanim velkého mnozstva ,exotic-
kych“ wvalinov triasu austroalpinskych
facii, magmatitov a metamorfitov juho-
penninskej proveniencie do zlepencov
upohlavského a sulovského vyvoja vo
vrchnej kriede a eocéne bradlového pas-
ma. Na vysvetlenie ich zdrojov nie je
nevyhnutné predpokladat dve paralelné
paleogeografické pasma oddelené eleva-
ciou, ktoré mali rovnaka tektonicka his-
tériu v Zapadnych Karpatoch (M. Mi-
§ik et al. 1977). ,Bariérovy* ucinok
bradlového pasma sa odraza aj v stucas-
nej stavbe hrubnutim koéry z 25 km pri
juznom okraji veporského a gemerského
prikrovu na 30—32 km pod bradlovym
pasmom, ¢o je vysledkom postupného
nahromadenia nasunutych maéas pennini-
ka a austroalpinika. JuZznd hranica nah-
leho skoku na diskontinuite Moho vy-
tvara sice ,peripieninsky lineament®, ale
je zjavom nezavislym od povrchovych
Struktur bradlového pasma a podia geo-
fyzikalnych udajov tvori Struktirne roz-
hranie len v spodnej ¢asti kory; do hilb-
ky okolo 20 km (B. Beranek et al,
v tlaci).
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Veporsky prikrov

Veporsky prikrov sa skladd z niekol-
kych ¢iastkovych prikrovov vnuatornych
Zapadnych Karpat, ktoré boli povodne
vyélenené ako ,granidy® (A. Maté j-
ka — D. Andrusov 193]). Krystali-
nikum a paleozoikum wveporskej oblasti
sa pokladalo za tektonickii jednotku
vysSieho radu a bolo reliktom korenovej
oblasti superficidlnych ,subtatranskych*
prikrovov mezozoika (D. Andrusov
1943) odtrhnutych od substratu a presu-
nutych cez severnejsie tatridné krystali-
nikum. Toto ponatie sa stalo ako v pri-
pade Vychodnych Alp neudrzatelné, ked
sa nad kryStalinikom a paleozoikom
zistilo metamorfované mezozoikum v inom
vyvoji ako mezozoikum ,subtatran-
skych“ prikrovov (najmid kriznansky a
choésky prikrov). Preto sa hladali moz-
nosti ,zakorenovaf* subtatranské prikro-
vy pozdlz velkych tektonickych linii,
ktoré tym nadobudli povahu sutir, kde
substrat prikrovov zanikol (porov. A.
Biely — O. Fusan 1967).

Doteraz sa vyznamny rozdiel predpo-
kladal medzi ,tatroveporidami® a ,ge-
meridami“ (D. Andrusov 1968, 1975
a i) najmid podla -charakteristickych
mladopaleozoicko-mezozoickych stvrstvi
v tzv. ,obalovej* pozicii externejdich
tatroveporid. Naopak o .,gemeridiach” sa
predpokladalo, ze ich tvori hlavne mo-
hutny paleozoicky vyvoj, nad ktorym
stratigraficky nasleduje  mezozoikum
austroalpinskych fécii. Odlisné ponatie
sltavby Zapadnych Karpat sa nepremietlo
do prikrovovych Struktir predmezozic-
kych sériii ani vtedy, ked sa zistilo, Ze
aj pod mezozoikom silického prikrovu su
mezozoické stvrstvia, ale odlisnych facii
a paleogeografickej afinity (meliatska
séria; porov. H. Kozur — R. Mock
1973). Preto aj poévod vsSetkych prikro-
vov s austroalpinskym mezozoikom
(choésky, straZovsky a silicky prikrov)
sa hlada v sutire medzi veporskym a
gemerskym prikrovom na lubenicko-mar-
gecianskej linii (D. Andrusov 1975).
To predpoklada aj podobnosf predmezo-
zoickych vyvojov ,tatroveporika“ oproti
sgemeriku®,

Nové vyskumy preukazuji (A. Kli-
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nec 1964, 1971), ze veporsky prikrov sa
od ,tatrid“ odliSuje nielen tektonicky-
mi  deformaciami a metamorfézou
(S. Vrana 1966, s. 32—33 a 75), ale
obsahuje mocné sedimenty a vulkanity
paleozoického veku (O. Corna — L.
Kamenicky 1976, E. Plandero-
va — O. Miko 1977). Preto veporsky
prikrov spolu s gemerskym a dal$imi
krystalinicko-paleozoickymi  jednotkami
(v Malych Karpatoch, Branisku, Ciernej
hore a v inacovsko-pozdiSovskej S$truk-
tare podlozia vychodoslovenskej panvy)
zac¢lenujeme medzi juhopenninské $truk-
tury Zapadnych Karpat.

MozZnosf paradelizovaf malokarpatské
krystalinikum (a paleozoikum pezinsko-
perneckej a harmonskej série) naértol uz
D. Andrusov (1968, s. 26), ovplyv-
neny vtedy tuvahou o brianconskych
értach triasu ,tatrid® a lokdalnymi
transgresiami jury vo Vysokych Tatrach
(1. c. 5. 173), v stilade s J. Debelma-
som (1960) a A. Tollmannom (1960,
1975), ktori v ,tatriddach® videli pendant
brianconskej zény Zapadnych Alp.

Veporsky prikrov ako juhopenninsky
stavebny prvok Zapadnych Karpat vy-
tvara tektonické podlozie vyssich juho-
penninskych prikrovov (gemerského a
prikrovu Borky). VsSetky tri prikrovy
tvoria jednotku vys$Sieho radu, vniutorné
penninikum Zapadnych Karpait.

Veporsky prikrov je z dvoch c¢iastko-
vych prikrovov:

Hronsky ¢iastkovy prikrov pozostava
zo staropaleozoickych sedimentov a
synchréonnych bazickych a kyslych wvul-
kanitov, ktoré boli metamorfované pocas
starSich variskych faz, ked do hronskej
série intrudovali granitoidy. V ¢iastko-
vom prikrove su pravdepodobne aj star-
Sie, azda prekambrické, siine dislokované
¢leny, reprezentované Zulorulami v okoli
Murana a na Pohroni.

Krialovoholsky ciastkovy prikrov
(spolu s predchadzajucim ho ako ,kom-
plex* prvykrat vyclenil A. Klinec
1964) tvoria granitoidy a ich metamorf-
ny plast, ktorého ¢asfou je aj séria Hla-
domornej doliny (A. Klinec 1966)
v prikrovovej pozicii nad hronskym
¢iastkovym prikrovom. Dne3na pozicia
je zrejme vysledkom aZ alpinskych pro-
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cesov, aj ked starsie, variské prikrovové
Struktiury vylacif nemozno, lebo vzajom-
na imbrikicia obidvoch je miestami
velmi vyrazna. Alpinska metamorféza
tohto ¢iastkového prikrovu je vSeobecne
vyznamna (S. Vrana 1966). Predpo-
kladame, ze alpinska metamorféza do-
siahla stuperi granitizaéného pretavenia
a naslednej intrazie mobilizatov do
prostredia facie zelenych bridlic az amfi-
bolitovej, vytvarajuc samostatné intrazie
na rozdiel od prevladajtcich variskych.
Granitoidy intrudovali aj do paleozoickej
série Hladomornej doliny, ktorej doteraz
neurcitd c¢ast je az stefanského veku
(A. Vozarova — E. Planderova
1977).

Veporsky prikrov ma analégiu v dal-
Sich, doteraz ,tatridnych* a ~jadrovych*
pohoriach Zapadnych Karpat. V Bra-
nisku a Ciernej hore sa ekvivalenty
hronského a kralovoholského ¢iastkové-
ho prikrovu, ktoré volame ¢iastkovym
prikrovom Slubice (najmi krystalické
bridlice) a bujanovskym prikrovom (gra-
nitoidy). Aj v Malych Karpatoch st
ekvivalenty hronského éiastkového pri-
krovu v pezinsko-perneckej a harmon-
skej sérii, kralovoholského v granitoidoch.
Paleozoické horniny metamorfované vo
facii zelenych bridlic st v malo znamej
inac¢ovsko-pozdiSovskej  Struktdre: tie
paralelizujeme s hronskym ¢iastkovym
prikrovom. Granitoidy tu pravdepodob-
ne chybaju alebo st zastipené len v pod-
radnom mnozstve.

Spolonou  értou  tychto  spodnych
juhopenninskych prikrovov je v Zapad-
nych Karpatoch nizka intenzita regio-
nalnej metamorfézy paleozoickych sii-
vrstvi (na rozdiel od austroalpinskych
prikrovov), kyslé a draselné derivaty
mladovariskych granitoidov a intenzivna
alpinska metamorf6za, dosahujtca az re-
mobilizdciu tavenin a ich intraziu do
samostatnych, malych intrazii do nizko-
metamorfovaného prostredia v paleoal-
pinskom obdobi (140 — 75 mil. r.)

Nad variskymi metamorfitmi sa usa-
dili prevazne plytkomorské sedimenty
(perm — spodna krieda) odrazajuce se-
dimentaciu na eleviciach. Typicka je
viac-menej vyrazna, ale stile pritomna
progresivna metamorf6za mezozoickych

suvrstvi dosahujuca ficiu zelenych brid-
lic. Jednotlivé mladopaleozoicko-mezo-
zoické série v ,obalovej“ pozicii na va-
riskych metamorfitoch a granitoidoch
maju lokdlne nazvy (séria Velkého boka
— R. Kettner 1959, séria Foederata —
P. Rozlozsnik 1935, divinska, hrab-
kovska, malokarpatski séria — M. M a-
hel 1967), ale mnoho spoloénych é&ft.
Pocetné znaky plytkomorskej sedimen-
tacie st najmi v triasovych, ale aj v jur-
skych ¢lenoch. Najmenej metamorfované
série (napr. Velky bok) pripominaju po-
mery v Krizianskom prikrove (A. Bie-
ly 1961), ¢o éasto zvadzalo lokalizovaf
domovsku oblast prikrovu prave tu.

Juzni hranicu veporského prikrovu
tvori lubenicko-margecianska linia. Pre-
toze mladopaleozoicko-mezozoicky po-
kryv variskych metamorfitov veporského
aj juznejsieho gemerského prikrovu su
rovnaké a aj variské metamorfity maju
mnoho spoloénych é&ft, tuto liniu sotva
mozno pokladat za suturu, na ktorej
bola pohltena domovska oblast celej su-
stavy austroalpinskych prikrovov mezo-
zoika (D. Andrusov 1975), ani za
severni hranicu ,madarského medziho-
ria*,

Gemersky prikrov

Gemersky prikrov predstavuje naj-
VyS$8i a najvnitornejsi penninsky prikrov
Zapadnych Karpat, na ktorom sa zuéast-
nuje paleozoikum. Mohutny vyvoj star-
Sieho paleozoika azda presahuje az do
spodného karbénu. Vrchnokarboénske az
vrchnopermské suvrstvia, ktoré tvoria
pokryv staropaleozoickych sérii gemer-
ského prikrovu, s vyvinuté v epikonti-
nentdlnych féciach a ich najvyssie c¢asti
pravdepodobne presahuji do mezozoika.
Okrem vseobecne slabej metamorfnej
premeny  staropaleozoickych  sdvrstvi,
dosahujicej len miestami amfibolitovi
faciu (I. Dianiska — P. Grecula
1979, D. Hovorka et al. 1979), vietky
tieto suvrstvia, véitane mezozoickych,
boli spoloéne metamorfované vo facii
zelenych bridlic az v amfibolitovej zno-
vu poc¢as paleoalpinskych fiz. Granitoid-
né telesd sa na gemerskom prikrove zi-
¢astriuju len v malej miere. Nové tudaje
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o variskom veku ¢asti granitov gemer-
ského prikrovu odstranili predpokladané
rozdiely medzi veporskym a gemerskym
prikrovom. Aj remobilizované intrazie
paleoalpinskeho veku v obidvoch prikro-
voch im vtlacéaju spolo¢nu pecaf.

Casto hladanu nadvidznosf paleozoika
gemerského prikrovu a austroalpinskej
severnej drobovej zony ¢i norického ale-
bo veitschského prikrovu na litologicky
pribuzné série v Zapadnych XKarpatoch
doterajSie udaje nepotvrdzuji. Argumen-
tom pre austroalpinsku prislusnosf .ge-
merid“ bol predpokladany stratigra-
ficky vzfah medzi paleozoickym substra-
tom a austroalpinskymi mezozoickymi
vyvojmi aj v Zapadnych Karpatoch, ako
sa to prijima pre Vychodné Alpy. Po-
sledné vyskumy taky vzfah v gemer-
skom prikrove vyluéuji (J. Mello —
M. Pollak 1978).

Iné rieSenie, ako v ostatnom éase na-
vrhol H. Kozur — R. Mock (1973)
a D. Andrusov (1975), predpoklada
stratigrafickii nadviznosf meliatskej sé-
rie na mladopaleozoicky pokryv v ge-
merskom prikrove. Takej pozicii novo-
definovanej meliatskej série odporuju
mnohé tdaje na juhu gemerského pri-
krovu a v Stitnicko-dobSinskej depresii,
kde je meliatska séria vSade v prikro-
vovej pozicii, aj ked v tektonickom pod-
lozi austroalpinskeho mezozoika silické-
ho prikrovu. Medzi prikrovovymi Supi-
nami meliatskej série a paleozoicko-me-
zozoickym pokryvom varisky zvrasneného
podlozia gemerského prikrovu sa tu na-
chadzaja tektonické Supiny a prikrovové
trosky, na ktorych sa zucasthuju mezo-
zoické litofacie so zreteInymi penninsky-
mi ¢értami metamorfované za vysokého
tlaku a nizkej teploty. Tieto silne imbri-
kované Struktury davame pod spoloény
nazov prikrov Borky. Vys$sie a samostat-
né Supiny meliatskej série sa odlisuju
litofacialne a neobsahuji vysokotlakové
mineralne asociacie,

Prikrov Borky

Prikrov Borky je samostatnym a naj-
vy§sim  juhopenninskym  tektonickym
elementom v Zapadnych Karpatoch. Vo-
lame ho podla typického vyvoja v okoli

Borky. Stratigraficka prisluSnost tma-
vych slienitych pelitov, slienitych vapen-
cov, rohovcov, bazaltov (tholeiitového
zlozenia), ultrabazik a vulkanosedimen-
tarnych hornin nie je nateraz znama,
ale pravdepodobne reprezentuju vyssie
¢asti mezozoika (jura az spodna krieda?).
Horniny prikrovu Borky st metamorfo-
vané do vysokotlakovych a nizkoteplot-
nych metamorfnych asociacii. Typické
su mocné polohy rauvakov a budinova-
nych 3upin serpentinitu bez stalej stra-
tigrafickej pozicie.

Dne$né rozsirenie prikrovu Borky je
vysledkom mladSieho prekrytia vy$§imi
prikrovmi austroalpinskej proveniencie,
ale jeho zvysky su takmer v celom ge-
merskom prikrove, Najkompletnejsi vy-
voj je pozdlz juzného okraja gemerského
prikrovu a v Stitnicko-dobsinskej de-
presii.

Litologicky vyvoj hornin, metamorfné
prepracovanie a $trukturna pozicia tohto
prikrovu nas vedua k porovnaniu so
Struktirami piemontského povodu v Za-
padnych Alpach s podobnymi vyvojmi
v penniniku Vychodnych Alp (aj ked
tam bez podrobnejsieho ¢lenenia).

Pravdepodobné ligiurske jednotky
v Karpatoch

VySssie Strukturne jednotky penninskej
proveniencie v najvnutornej$ich Karpa-
toch nie su. Medzi najvrchnejsie a azda
i najvnuatornejSie jednotky pochadzaju-
ce zo $irokej penninskej paleogeografic-
kej zony pravdepodobne patri pasmo
flysovych az pieskovcovo-zlepencovych
vyvojov paleogénu sledujuce vnutorny
okraj bradlového pasma na vychodnom
Slovensku, nazyvané aj Sambronsko-ka-
menickym pasmom (F. Chmelik
1963). Jeho najstarSie vrstvy sa vrchno-
lutétske a najmladSie istotne spodnooli-
gocénne a azda az karpatské. Pozicia
tejto Struktury a Kklasticky obsah fly-
Sovych sekvencii maji zrejme osobitny
vyznam. Napadné je nahromadenie frag-
mentov ultrabazik a detritu pochadza-
juceho z destrukcie serpentinitov a vy-
sokotlakovych metamorfitov (R. Mar-
schalko et al. 1976, I. Krizani,
ustna informaécia). Preto $ambronsko-ka-
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menickd zénu pokladdme za samostatny
struktarny prvok, nezavisly od central-
nokarpatského paleogénu, ktorého okra-
jova faciu a $truktiru zdanlivo vytvara.

Spomenuty klasticky obsah vyluéuje,
aby sa zdroje stotoziovali s austroalpin-
skymi prikrovmi ako jedinym Znosovym
Uzemim. Predpokladame, Ze pri zapliiani
Sambronsko-kamenického pasma v cele
austroalpinskych prikrovov pokryvali
pomerne rozsiahle plochy aj obnazené
juhopenninské prikrovy v ich podlozi a
dodavali typicky penninsky detrit do
jeho sedimentaénej panvy. Pravdepodob-
ne starSie (vrchnokriedové a spodno-
paleogérne) c¢leny tej istej regionalnej
Struktiry, ktora dalej pokra¢uje az do
debrecinsko-szolnockého pasma v pod-
lozi Madarskej niziny (K. Szepes-
héazy 1973), predstavuje kri¢evské a ro-

manske suvrstvie na Zakarpatskej
Ukrajine v podlozi neogénnej panvy
(V. G. Sviridenko 1976). Tam je

mohutne vyvinuty bazicky syngeneticky
vulkanicky sprievod jemnopelitickych az
pieskovcovych litofacii vrchnokriedovo-
spodnopaleogénneho veku dal$im vy-
znamnym ¢lenom tej istej Struktury.

Tuto doteraz malo znamu penninsku
jednotku Zapadnych Karpat, ktora je
dnes v prikrovovej pozicii pozdlz vnu-
torného okraja bradlového pasma, po-
rovnavame s poziciou ligurskeho hel-
mintoidného flySu Zapadnych Alp, kto-
rého daleko presunuté éiastkové jednot-
ky predstavuje flySovy prikrov Simme
v Prealpach a relikty v Enbrunais vo
francuzskych Zapadnych Alpach (J. De-
belmas 1975).

Austroalpinske jednotky Zapadnych
Karpat
Medzi austroalpinske jednotky Zapad-
nych Karpat zaradujeme spodné prikro-
Vy, pozostavajuce prevazne z krystalini-

ka, ktoré povodne ako ,tatridy* defi-
noval A. Matéjka — D. Andru-
sov (1931), s vy¥nimkou krystalinika

Malych Karpat, a skupinu strednych a
vrchnych prikrovov, pdvodne nazyva-
nych ako ,subtatranské“ (M. Lugeon
1903). Podobne ako vo Vychodnych

Alpach sa dnes podstatna ¢ast bezkore-
novych austroalpinskych prikrovov ne-
nachadza aj v karpatskom obliku exter-
nejSie od spodnejSich prikrovov penni-
nika.

Doterajsie rieSenie paralelizovali krys-
talicko-paleozoické jednotky Zapadnych
Karpat takmer vyluéne s austroalpini-
kom. Predpokladalo sa, Zze Krys$talinikum
je pévodnym fundamentom celého radu
superficialnych »Subtatranskych“ prikro-
Vov mezozoika. V usili zdéraziiovat
Ciastkové tektonické pozicie ,subtatran-
skych“ prikrovov a z toho odvodif ich.
domovské oblasti sa zaviedli aj nazvy
ako ultratatridy ¢i fatrikum pre spodné
¢iastkové prikrovy, ultraveporidy ¢i hro-
nikum pre stredné a gemerikum pre naj-
vrchnejsie (A. Biely et al. 1968). Ani
posledné vyskumy tektogenézu nevyrie-
$ili a ani nelokalizovali domovské oblasti
tychto prikrovov, ktoré, aj ked su fa-
cidlne ¢rty zname, ostavaju podobne
enigmatické ako vo Vychodnych Alpsach
(porov. H. Bdégel in G. Angen-
heister et al. 1972, s. 369—371).

Dovody, ktoré sme uz uviedli, vylu-
¢uju nadviznost stratigrafickych vyvojov
meliatskej série na paleozoikum gemer-
ského prikrovu, a tym aj moznost za-
korenovat celti sustavu austroalpinskych
prikrovov v domnelej jazve medzi ve-
porskym a gemerskym prikrovom alebo
paralelizaciu paleozoika gemerského pri-
krovu s paleozoikom drobovej zény Vy-
chodnych Alp. Existenciu .gemerskej
jazvy* na lubenicko-margecianskej linii
nepotvrdzuji ani geofyzikilre merania.

Spodné austroalpinske prikrovy Zapad-
nych Karpat

V karpatskej geologickej literatire do
poslednych ¢ias silne prezival n&zor
V. Uhliga a M. Lugeona o autochtonnej
povahe krys$talickych masivov central-
nych Karpat. Prvy sa vyslovil v pros-
pech alochténie, a tym aj pre horizon-
talny transport krystalinika M. Lima-
nowski (1913), a to vyélenenim spod-
notatranského prikrovu (nappe basse
tatrique). Tuto moznost nevyluc¢oval ani
D. Andrusov (1968, 1975).
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V Zapadnych XKarpatoch s spodné
austroalpinske prikrovy vyvinuté pri ex-
ternom okraji. Treba podotknuf, Ze po-
kracéuji do krysStalinickych Struktar
v podlozi panoénskej panvy, zasahujicich
v zemplinskom ostrove az na vychodné
Slovensko. Tato grandiozna skupina
prikrovov vytvara dnes v doésledku mio-
pliocénnych pohybov rad hrasti a na
otazku, do akej miery st to individuali-
zované C¢iastkové prikrovy, fazko odpo-
vedaf. D. Andrusov (1965) sa pokusil
¢lenif ,tatridy* na ¢iastkové prikrovy
podla mezozoickych ,obalovych* féicii.
Podotykame, Ze nové vyskumy nas neo-
pravriuju pridfzaf sa viade takého ¢lene-
nia (porov. M. Mahel 1979c).

NajmladSia metamorféza krystalinika
je zreteIne variska, lebo metamorfovany
vrchny karbén a perm na nom lezia
transgresivne. Vyznaéné su vseobecne
geantiklinalne ¢érty facii mezozoika.
Hriabku spodnych austroalpinskych pri-
krovov nad penninskymi mozno odvodif
zo seizmického obrazu na profile K-III.
Ak vyrazné seizmické rozhranie medzi
Zilinou a Zvolenom, odrazajice litolo-
gické rozhranie na vrchnej hranici ka-
nalu nizkych rychlosti, stotoznime s plo-
chou nasunutia austroalpinskych prikro-
vov alebo so stropom metamorfovaného
komplexu penninskych prikrovov, potom
ma spodné austroalpinikum v Zapadnych
Karpatoch hrubku 5—7 km. Tato inter-
pretacia vychadza z predpokladu, 7e sa
penninské horninové subory prejavuju
niz8ou rychlosfou seizmickych vin.

Smerom na V a JV od Vysokych Ta-
tier sa hribka vsetkych austroalpinskych
prikrovov rychle zmenSuje a austroal-
pinske prikrovy su tu iba pri juZnom
okraji bradlového pasma.

Spodné austroalpinske prikrovy po-
kraé¢uju do Struktar krystalinika pod
paleogénno-neogénnou vypliou panén-
skej panvy. Tu sa doteraz v Kkarpatskej
geologickej literature priélefiovali do
.-madarského medzihoria® (D. Andru-
sov 1975). Tieto Struktdiry predstavuja
priame pokra¢ovanie zapadokarpatskych
prikrovov a ich prikrovova pozicia je
velmi pravdepodobna.

Zvysenu a vysoku rychlost (6,2—7.0
kms—') pod krystalickymi  sériami

v priestore Turéianskej kotliny a Malej
Fatry mozZno interpretovaf aj ako fazké
hmoty. Tie mohli byf do vysokej kérovej
urovne vyvle¢ené poc¢as presunu austro-
alpinika na penninské predpolie. V ta-
kom zmysle predstavuji devastovany a
dispergovany zapadokarpatsky ekviva-
lent ivrejskej zony Alp.

Juznou hranicou spodnych austroal-
pinskych prikrovov vo vnutornych Kar-
patoch je c¢ertovicka linia, ktora poéas
paleogénnych a savskych pohybov bola
transformovana na druhotny néasun
juhopenninskych jednotiek na vtedy uz
exterrejSie spodné austroalpinske 3truk-
tary. Ale to plati iba o superficidlnych
Castiach karpatskej architektiry, pretoze
gravitaény a seizmicky obraz na profile
K-III poukazuje na to, ze ¢ertovicka

- linia pokrac¢uje v pripovrchovej podobe

s tklonom na JV iba do hlbky 5—7 km.
Hlbsie koérové rozhranie pripovrchovému
priebehu nezodpoveda ani priebehom a
je kolmé alebo ma strmy a opaény uklon.

Stredné austroalpinske prikrovy Zapad-
nych Karpat

Stredna skupina bezkorenovych austro-
alpinskych prikrovov v Zapadnych Kar-
patoch sa dnes zahrina pod nazov kriz-
nansky prikrov. Lezi v zretelnej prikro-
vovej pozicii nad skupinou spodnych
prikrovov, iba prikrov Vysokej v Ma-
lych Karpatoch nad penninskymi. PodIa
pozicie starohorskej $truktiry A. Biely
et al. (1968) prisudili ¢ertovickej linii po-
vahu sutury, pozdlz ktorej bola domov-
ska oblasf kriznanského prikrovu pohlte-
nia. Domnievame sa v8ak, ze aj ked
miestami pod ¢iastkovymi prikrovmi
sustavy strednych austroalpinskych pri-
krovov ostali zachované Supiny krysta-
linika neobjasnenej prislusnosti, prikrov
bol spolu so spodnymi austroalpinskymi
transportovany cez penninské pasmo
z vnutornejSich paleogeografickych ob-
lasti a povrchova certovicka linia je iba
pokriedovym, sekundarnym prvkom.

Pozicia strednych austroalpinskych
prikrovov Zapadnych Karpat je korelo-
vateIna so strednymi austroalpinskymi
prikrovmi  Vychodnych Alp (spodné
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semmerinské a radstatské prikrovy).
V Zapadnych Karpatoch skupina vyznie-
va v humensko-uzhorodskej hrasti na
vychodnom Slovensku.

Vrchné austroalpinske prikrovy Zapad-
nych Karpat

Vrchné austroalpinske prikrovy Za-
padnych Karpat predstavuje sustava
¢iastkovych prikrovov choéského prikro-
vu a sustava najvrchnejsich zapadokar-
patskych prikrovov v najvdésom plos-
nom rozSireni, avSak izolovane. Aj ony
sa skladaja z velkého poétu samostat-
nych ¢iastkovych prikrovov.

Ciastkové prikrovy choéského prikro-
Vu maju odlisny litofacialny vyvoj (bie-
lovazsky, sturecky, havranicky, bebrav-
sky a i) a predstavuju aj zretelne sa-
mostatné struktiury (M. Mahel 1979a).
Dnes maja externu poziciu nad spod-
nymi a strednymi austroalpinskymi pri-
krovmi, Najvrchnejsie zapadokarpatské
prikrovy (silicky, muransky, stratensky,
galmusky, drienocky, strazovsky a veter-
rnicky prikrov) ¢iastoéne pokryvaju aj
juhopenninské prikrovy. Litofacialne
rozdiely medzi nimi nie su také vyznaé-
né ako v pripade choéského prikrovu.
Facialne pomery mocnej karbonatovej
platne najvrchnejsich prikrovov maju
najviac analégii s vrchnymi vychodo-
alpskymi prikrovmi a biohermna sedi-
mentacia v strednom a vrchnom triase
ur¢ovala distribuciu facii (J. Mello
1975).

Vrchné austroalpinske prikrovy sme-
rom na JZ nadvédzuju na vrchné vycho-
doalpské Struktury, vychodné ukonéenie
tvoria relikty na severnom okraji Bra-
niska a v Humenskych vrchoch
(R. Marschalko etal. 1976). Novgie
vrty zastihli v podlozi vychodosloven-
skej panvy mocné strednotriasové dolo-
mity, ktoré by tiez mohli patrif vyznie-
vajucim vrchnym austroalpinskym pri-
krovom.

Juzna hranica vrchnych austroalpin-
skych prikrovov v Zipadnych Karpa-
toch nie je vyrieSena. Podla J. Mella
(1975) facialne éleny mezozoika silického
prikrovu su este aj v Rudabanskom po-

hori. Preto juznu hranicu mozno viest
pozdlz linie Darné, a tak do sustavy
najvrchnejSich austroalpinskych prikro-
vov treba zaclenif aj mezozoikum sever-
ného Madarska (Budinske vrchy, Pilis,
Vértes a Bakony) spolu s vyskytmi pod
paleogénnymi a neogénnymi depresiami.
Vonkajsia hranica dosahuje v strazov-
skom prikrove a asi aj na V od Vyso-
kych Tatier juzny okraj bradlového
pasma na Z a juzny okraj $ambronsko-
kamenickej zény na V, kde valany
v eocénnych konglomeratoch na lokalite
Chmelov obsahuju typické litologické
¢leny (R. Marschalko et al 1976).
Podobne ako v Alpiach aj v Zapad-
nych Karpatoch treba zdroj austroalpin-
skej sustavy prikrovov hladaf ovela juz-
nejsie od penninskej oblasti, a to iste
juznejsie od pravdepodobného vychod-
ného pokracovania linie Ivrea — Tonale.
Pravda, v Zapadnych Karpatoch je tato
zona silne destruovana a jej zvysky su
v fazkych hmotach na baze najspodnej-
Sich prikrovov austroalpinika, kde ich
interpretujeme na profile K-III.

Poznamky k tektonickému vyvoju

Doterajsie usilie interpretovaf tekto-
nicky vyvoj Zapadnych Karpat ako
dvojfazovy, prip. trojfazovy, s élenenim
na vrchnokriedovii a oligo-miocénnu
etapu, resp. laramsku medzi nimi, pre
vnuatorné, pieninské a vonkajsie Karpaty
na objasnenie osobitosti nepostacuje.
Omladenie genézy bradlového pasma (la-
ramské: D. Andrusov 1969) proti
povodnému predpokladu o existencii
~maninskej fazy“ pred albom (D. Andru-
sov 1956) protire¢i pomerom ziste-
nym v celom jeho priebehu, lebo medzi
senonskymi a paleogénnymi sedimentmi
je tu plynuly prechod, zastierany len
zmenou facii (B. LesSko 1960, B. Le §-
ko — O. Samuel 1972).

Mezozoické paleogeografické pasma
vnutornych Karpat boli zachvatené de-
formaciami uz pred albom. Orogénne,
pravdepodobne prikrovové pohyby po-
stihli okrem mezozoickej karbonatovej
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platne aj jeho krystalinicko-paleozoicky
substrat, ako aj vnutornejsie ¢asti pen-
ninskej sedimenta¢nej oblasti. V dosled-
ku pohybov sa vytvorené prikrovy trans-
portovali na severné, vtedy tektonicky
malo diferencované predpolie. Postupu-
juce prikrovy desStruovali a dynamicky
metamorfovali juhopenninské Struktary
vytvorené poc¢as vrchnojursko-spodno-
kriedovej etapy (vysokotlakové meta-
morfity a vapenato-alkalické magmatity).
Dnes su ich relikty v prikrovoch juho-
penninskych a v podobe ,exotickych*
valunov aj v konglomeratoch flySovych
a divokoflySovych sekvencii bradlového
pasma, kde sa dostali z éiel postupu-
jucich juhopenninskych prikrovov, de-
vastovanych pod farchou prikrovov
austroalpinika nad nimi (od albu na se-
severozapadnom Slovensku az po pria-
bon na severovychodnom Slovensku),

Svojrazne sedimentaéné érty najmé
divokoflySovych suvrstvi a petrografické
zloZenie valunov usadzujucich sa v pozdlz-
nom trogu na vonkajSom okraji penninika
svedéia o intenzivnej tektonickej akti~
vite tejto novovytvorenej sedimentacnej
oblasti od spodného paleogénu do vrch-
ného lutétu az priabonu (R. Mar-
schalko 1973). Tento sedimentaény
priestor oddelovala od austroalpinskych
prikrovov elevacia bradlového pasma,
preto sa klasty austroalpinskej prove-
niencie do tohto flySu nedostali (R. M ar-
schalko et al. 1976), kym klasty hor-
nin jury, kriedy a montu pochadzaju
z devastovanej periférie vlastného sedi-
mentaéného bazénu.

Poéas pyrenejskej fazy sa dotvorili
penninské a austroalpinske prikrovy
Zapadnych Karpat, éo podmienilo ich
dalsi gravitaény pohyb smerom na S cez
bradlové pasmo do oblasti magurského
flySu. Spolo¢né zvrasnenie severopennin-
ského flySu magurského prikrovu a
bradlového pasma je velmi zretelné na
vychodnom Slovensku (M. Ksigzkie-
wicz — B. Lesko 1959, B. LeSko —
O. Samuel 1972), kde na intenzivne
zvrasnenom vrchnokriedovom az vrchno-
lutétskom flysi lezia diskordantne iba
mierne zvlnené sedimenty vrchnoeocén-
neho az oligocénneho veku.

Bradlovi a magurskd oblasft postihli

potom spolu s juznou ¢asfou silezika az
savske pohyby, ktoré vytvorili prikrovy
a nasunuli ich na simultanne aktivizo-
vané platformné predpolie. V doésledku
toho zanikla sedimenta¢na oblasf na
juhu silezika. FlySové prikrovy miestami
vyvliekli aj podlozné sedimenty mezo-
zoického veku (Stramberk, Pavlovské
vrchy).

Podla interpreticie geofyzikalnych
merani predpokladame, Ze podobne ako
v Zapadnych Alpach (a ¢iastoéne aj vo
vychodoalpskej oblasti), kde z helvét-
skych litologickych stborov vznikli vy-
razné prikrovy spolu s Kkrystalickym
podlozim, savske pohyby postihli okrem
flySovych savrstvi aj ich epiplatformné
starSie podlozie a vytvorili aj prikro-
vové Struktary v Karpatoch. Tieto pri-
krovy st dnes pochované pod naviSeny-
mi penninskymi a austroalpinskymi pri-
krovmi Zapadnych Karpat.

Dalsi gravitaény sklz prikrovov do
predpolia pravdepodobne sposobila
zhrubnuta spodna kora pri styku plat-
formy a naviSenych prikrovov silezika.
Amplitida pohybov sa prejavila aj v dal-
Som postupe penninskych a austroalpin-
skych prikrovov externym smerom. Ich
pohyb musel zodpovedaf aspori suétu
zuzenia silezika a severného penninika.

Tiazové pole a Tahsie hmoty indiko-
vané aj kanalom znizenych rychlosti
pod povrchovymi S$truktirami central-
nych Karpat svedéia o dalekosiahaji-
com transporte dvoch vrchnych etazi
kory (penninika a austroalpinika) nad
aktivizovany okraj platformy a jej po-
kryvu.

Badenské a spodnosarmatské pohyby
ovplyvnili predovietkym externé ¢asti
severopenninského flySu a silezikum.
ZvySky najvnutornejsieho silezika pred-
stavuje asi silne tektonizované pasmo
medzi Mikulovom a Tésinom (tzv. led-
nicka zona), ktoré je v hlbke hranicou
medzi zapadokarpatskymi prikrovmi a
autochténnou platformou. Poéas miocén-
nych pohybov sa sedimenty platformy a
ich podlozia sformovali do vras, prikro-
vov a Supin karpatskej predhlbne a ne-
presunuli sa prikrovy silezika rozliénej
amplitudy, dosahujucej na zapade 40 az
60 km (Z. Roth 1974). Po¢as miocén-



130 Mineralia slov., 12, 1980

nych pohybov v naviSenych penninskych
a austroalpinskych prikrovoch vznikli
len hraste a prepadliny, ale v désledku
zUzenia vonkajSich Karpat museli pre-
konat aj horizontdlny posun .,en bloc*
spolu s podloznym, alpirotypne defor-

movanym okrajom platformy. Distriba-
cia Tahkych hmot a ich koincidencia
s kanalom nizkych rychlosti taka inter-
pretaciu podporuju.

Recenzovul A. Gorek

ZO ZIVOTA SPOLOCNOSTI
Seminar o problematike ofiolitov

Na seminéari, ktory usporiadala bratislavska pobo¢ka Slovenskej geologickej spo-
loénosti 25. 11. 1979, boli nasledujice prednasky.

D. Hovorka : Ofiolity — st¢asny stav a problémy

Stidium ofiolitovych komplexov je ndapliiou najmd medzinarodného projektu
geologickych korelacii ¢. 39 IUGS UNESCO (Ophiolites) a pracovnych skupin 2.1
a 2.2 Problémovej komisie IX mnohostrannych dohéd akadémii vied socialistickych
5tatov. Problematike sa v8ak venuju aj pocetné dalSie skupiny ¢i jednotlivei.

Po obdobi, ked sa ofiolitové komplexy pokladali za identické s kérou oceanického
typu, sa v poslednych rokoch stale viacej uplatiuju aj argumenty, Ze ofiolitové
komplexy moézu vznikaf aj v oblastiach ostrovnych oblukov, resp. v zaoblikovych
panvach.

Pri interakcii platni oceanického a kontinentalneho profilu nastiva subdukcia
oceanickej kéry a zanik ofiolitov v astenosfére alebo subdukcia ofiolitov na platne
kontinentalneho typu. V takom pripade sa ofiolity stavaju ich integralnou sucasfou.
Z hladiska horninovej naplne ofiolitového komplexu sa stale akceptuje ¢lenenie na
kompletné a nekompletné ofiolity, rozélenené ¢i metamorfované ofiolity. Termin
winicidlne vulkanity* nemozno zamienaf s terminom ofiolity, pricom posledné ozna-
¢enie nemozno ani vzfahovaf na jeden horninovy typ. Ide o skupinové oznacenie
suboru ultramafitov, gabier a vulkanitov charakteristického vystupovania a zloZenia.

S.Bajanik: V. terénna konferencia projektu ¢ 39 IUGS (UNESCO — Ophiolites)
na Cypre v aprili 1979

V dhoch 1.—8, aprila 1979 sa konalo v Nikézii na Cypre medziniarodné ofiolitové
sympozium. Zucastnilo sa na nom okolo 250 geologov z 37 krajin. Celé podujatie
bolo starostlivo pripravené a zasadania sa striedali s poldinovymi a celodnovymi
exkurziami.

Troodosky ofiolitovy komplex, ktory bol predmetom exkurzii, patri medzi naj-
lepSie prestudované ofiolitové komplexy sveta a ma kompletne zastipenu asociaciu
hornin, Exkurzie viedli cez profily jednotlivych zén ofiolitového komplexu a lokality
s mineralizaciou medi, chromu a azbestu.

Uvedené prednasky mali vSeobecny charakter (J. R. Dewey : Postavenie ofioli-
tov, I. P. Gass: Vyznam Troodosu pri vyskume ofiolitov). DalSie zasadania boli
venované problematike vlastného troodoského ofiolitového komplexu a ofiolitom
vo svete. Odzneli aj prednasky hodnotiace ofiolity prakticky zo vSetkych aspektov.
Organizatori sympézia prislubili zverejnif do roka od ukonéenia sympodzia zbornik
prednesenych prispevkov.



