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Maubie KapnaTe — COCTaBHast 4acTe cerMenTa Memxay Kapmaramu m Amsna-
MH; 3HAMEHATEJbHOE TEKTOHHIECKOE OKHO NI

Tarpukym Manbix KapnaT ABIfSETCA COCTaBHOM YacTbl0 TEKTOHUMYECKUX
OKOH Ha pyOexe Anbn ¥ Kapnar. AJNBNMHCKME IOKPOBBI B TaTPUMKY Mac-
KMpYIOT BHIPA3UTEJIbHBIE TEPLUMHCKUE TEPEMEIICHMA.

Boiconkasa eaMHMua Manbix Kapnar sBiseTcs npoaomkeHuem CemMepuH-
CKOIl YEIYAYaTOi ICMCTEMBI, 31MEXOBCcKas Ha (DpaHKEHDENbCKUI IOKPOB
a MaHMHCKasd Ha KMECEJKAaJNK30HY. B IOYBE HEOr€Ha BEHCKOM BIAJAMHBI BBIC-
IIM€ MOKPOBH IUIABHO IEPECTPOECHBI C KapnaTrCKOro CTPYKTYPHOrO IulaHa
(c eauHuMmammu Haj coGoi) Ha anbnckuit (C eauHMuaMy Bo3ne cebs). Bpe-
30BCKag MEJIOBO-NIAJICOTCHHAA CEKBEHIMSA HE SBIAETCA TNPOJOKCHMEM THU-
nu4yHOM rocaBckon ¢opmanuu. OHA COCTaBHAsg 4YacTh BBICLICTO CTPYKTYP-
HOTO 9TaXka, INEpPECyHyTas 4Yepe3 CEBEPHBIA UK TMCTyOEJICKOM CTPYKTYDHI
M uepe3 B3AbIGNEHHBIE CTPYKTYPBHl HM3LIEr0 3TaXka, CTPOCHHOrO XOYCKHUM,
KDVKHAHCKMM J MaHMHCKMM IIOKDOBOM M MEJIOBO-HEOT€HHOM CEKBEHLMEN
CypOBMH.

The Malé Karpaty Mts. — constituent transitional segment between the
Carpathians and Alps; important tectonic window of the Alpides

The Tatricum of the Malé Karpaty Mts. is a part of the system of
inliers at the boundary of the Alps and Carpathians. The Alpine nappes
in the Tatricum are obscurring distinct Hercynian overthrusts.

The Vysoké unit of the Malé Karpaty Mts, is linked with the Semmering
siiced system, the Ziiechov unit with the Frankenfels nappe and the
Manin unit with the Kieselkalkzone.

In the substratum of the Neogene of the Vienna basin is gradual re-
building of the Carpathian structural plan (with units lying above one
another) to the Alpine plan (with units in juxtaposition] in the higher
nappes.

The Brezovd Cretaceous-Paleogene sequence is part of the higher
structural stage, which overlaps northern corner of the Giesshiibler
mulde and erected structures of the lower structural stage (Chof nappe,
Krizna — Manin nappes and Upper Cretaceous-Paleogene Surovin) se-
quence.
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The Malé Karpaty Mts. are known to
geologists as marginal mountains, sitia-
ted at the southwestern corner of the
Central Carpathians, nearest from all to
the Eastern Alps. Morphostructurally
they are one-sided core mountains, ty-
pical of the West Carpathfan — a horst
elongated in West Carpathian direction
(SW — NE) with a vast Tatric ,core",
Subtatric KriZzna, Cho& and higher nap-
pes. In the southern part, in the Pe-
zinské Karpaty Mts,, the horst is homoge-
neous morphostructurally; in the northwes-
tern part it is dissected by the Bukova dep-
ression filled up with an aberrant (tran-
sitional) type of the Central Carpathian
Paleogene sequence. The morphostruc-
turally more dissected northern part of

T ——

the mountains — the Brezovské Karpa-
ty Mts. together with the Myjavskd pa-
horkatina Upland (prevailingly built up
of Upper Cretaceous Paleogene se-
quences) represents the Periklippen zo-
ne (Fig. 1, 2).

Besides the content of the fundamen-
tal members and whole sequences, also
those typical of the West Carpathians,
each of the fundamental tectonic units
displays several differences in the con-
tent and structure, which appear as spe-
cific properties from the Carpathian view
(Mahel, 1983). They are, however, a
consequence of approaching the Alps.

The crystalline core is built up of gra-
nitoids and metamorphites. The differen-
ces of granitoids from the fundamental

Fig. 1. Tectonic sketch-
map of the Malé Kar-
paty Mts. 1 — 3 — Tat-
ricum: 1 granitoids:
a — Bratislava type, b
— Modra type, 2 — me-
tamorphites: a — parag-
neisses and mica schists,
b — epimetamorphosed
sequences, 3 — envelo-
pe Mesozoic sequences, 4
KriZzna nappe, 5 —
Manin nappe, 6 — Cho¢
and higher nappes, 7 —
Upper Cretaceous-Paleo-
gene periklippen units,
8 — Paleocene subflysch,
9 — Neogene sediments,
10 Klippen Belt, 11
— overthrust lines, up-
thrusts, faults
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Fig. 2 Tectonic map of the SW part of the Pezinské Malé Karpaty Mts. 1 — 5 --
crystalline rocks: 1 — a — Bratislava two-mica granite, b — leucocratic granites,
2 — a — Modra granodiorite, b -— two-mica granite, ¢ — autoimetamorphosed
granite, 3 — mica schist gneisses, in places migmatized, 4 — a — quartz phyllites
to quartz mica schist gneisses, b — graphite phyllites, metaquartzites, metalydites
and graphite sandy schists to phyllites with layers of limestones, diabases —
Harmonia forination, 5 — amphibolites, 6 — 8 — envelope units: 6 — Devin unit,
7 — Kadlubek unit, 8 — OreSany unit, 9 — Borinka unit, 10 — KriZna nappe, a —
Vysokd nappe, b — Zliechov nappe, 11 — 14 — Cho¢ and higher nappes: 11 —
base of the Melaphyre series, 12 — Veternik nappe, 13 — Havranica nappe, 14
-— Jablonica nappe, 15 — Upper Cretaceous (?) conglomerates, 16 — Paleogene
subflysch, 17 — Neogene on the whole, 18 — 20 — pre-Alpine (Hercynian) struc-
tural elements, 18 — a — metamorphic foliation (S;), b — B-axes of metamorphic
mesofolds, 19 — axis of antiform, 20 — axis of synform, 21 — 28 — Alpine
structural elements: 21 — Paleoalpine foliation in the Mesozoic, 22 — mylonites
and graphite sandy schists to phyllites with layers of limestones and diabases —
and cataclastic foliation in granitoids, 23 — B-axes of mesofolds, 24 — B-axes of
kink folds, 25 — overthrust planes of I. order, 26 — overthrust planes of II. order,
27 — upthrusts, 28 — recumbent folds, 29 — normal faults and strike-slip faults



4 Mineralia slov., 19, 1987

West Carpathian Dumbier and Pra$iva ty-
pes are, however, such ones that they
are distinguished as particular types: the
Bratislava granite close to leucocratic
types and the Modra granodiorite, both
with zonal periplutonic metamorphism,
at the Modra type with distinct contact

metamorphic manifestations (Cambel,
1976).

The metamorphic mantle — the Pe-
zinok sequence — is formed by gneisses

and micaschist-gneisses but also by mig-
matites as in other core mountains. The
prevailing portion in the frame of the
Tatricum is however, formed by parti-
cular lower — grade metamorphosed
members, moreover, arranged into seve-
ral sequences: the Castd sequence of
flysch type in the upper part with the
Harmoénia formation with a high portion
of graphite schists with intercalations
of crystalline limestones and the Pernek
volcanogenic sequence with abundant
basic rocks including gabbros. Preserva-
tion of the Hercynian structures in the
Malé Karpaty crystalline rocks belongs
among typical Tatric features.

The envelope Mesozoic displays the
fundamental features of Tatric Mesozoic
sequences with the stratigraphic range
from the Lower Triassic to Lower Ceno-
manian, but with less portion of Middle
and mainly Upper Triassic members; a so
typical member as the Carpathian Keu-
per is missing. And on the contrary, cha-
racteristic Malé Karpaty lithotypes are
slope lithotypes, the Borinka limestones
and conglomerates of Somaér, also the
deep-sea Marianka shales of wider stra-
tigraphic range. The paleotectonic va-
riety and contrastness of whole sequen-
ces (Fig. 3) and froin structural viewpoint
the considerabie extent of Mesozoic mem-
bers fclded in amidst crystalline rocks
of the Modra ,,massif* are conspicuous
(Mahel, 1972, 1979).

The KriZna nappe in the Malé Karpaty
Mts. has all fundamental features as in
other core mountains: the stratigraphic
range from the Lower Triassic to Lower
Cenomanian, distribution of the rear part
of the nappe overlying the Tatric units,
recumbent folds-digitations and subordi-
nate nappes as the fundamental tectonic
style. It, however, differs in a dispro-
portionately great portion of a unit with
shallower-water members — the Vysoka unit
(Mahel, 1959; Fig. 7). The Zliechov se-
quence takes part in the structure of the
nappe rear part to a small extent only;
it is however, piled up in its frontal part
and refolded with the Manin unit.

The Manin unit, close in content to
one of the developments of the Vysoka
unit, formed by the BoSaca sequence (Ma-
hel, 1978), has a considerable portion
of Upper Triassic memnbers and a parti-
cular Liassic lithotype.

The Cho¢ nappe is characterized also
in the Malé Karpaty Mts. by the typical
West Carpathian Melaphyre series, more-
over, thick with several slices. The pre-
sence of a dark shaly formation with
intercalations of limestones and silicites
is characteristic of the southwestern cor-
ner of this unit. The Cierny Vah nad Bie-
ly Vah sequences, typical of the Central
Carpathians, occur only in smaller slices
in the Malé Karpaty Mts., more abundant
nearer to the frontal part of the Sub-
tatric nappes accompanied by Jurassic
— Lower Cretaceous members. The se-
quences with the presence of the Reifling
limestones, but also with the Wetterstein
limestones (Veternik, Havranica and Jab-
lonica sequences) are typical of the Malé
Karpaty Mts.; on the basis of this fact
they are more often ranged to the higher
nappes (Andrusov, 1936; 1967;Biely et al.,
1980).

The northern part of the Malé Karpa-
ty Mts. and the adjacent Myjavska pa-
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horkatina Upland are characterized by
the presence of thicker Upper Cretaceous-
Paleogene sequences, moreover, of two
developments: the Periklippen Surovin
development without a more distinct
break between the Cretaceous and Pa-
lcogene members and the Brezova deve-
lopment with a distinct hiatus (Salaj —
Began, 1983). Both are equivalent to the
East Alpine Gosau Cretaceous, which re-
presents the Mesoalpine stage of nappes
of the Limestone Alps. In the Malé Kar-
paty Mts. (Bukova depression}, however,

also a member typical of the West Car-
pathians — the Central Carpathian Pa-
leogene — is present, in a development

close to the Periklippen development (it
begins with the Paleocene and not with
the Lutetian, moreover, the typical flysch
is missing).

The presence of Alpine elements in the
structure of the Malé Karpaty Mts. is
natural. The easternmost parts of the
units of the Limestone Alps display Car-
pathian features as are the occurrences
of the Carpathian Keuper, the West Car-
pathian orientation of direction of struc-
tural elements (SW — NE; Tollmann,
1975). We assign to the Carpathian ele-
ments in the structure of the eastern
corner of the Alps also the presence of
the so called Kieselkalkzone, which we
consider as the southwestern corner of
the Manin (Bosdca) unit, but also as the
corner of the Klippen Belt near Vienna.
Several structural particularities of the
Malé Karpaty Mts., such ones as piling
up of the Zliechov unit, moreover, also
with accompanying Triassic members of
the Cierny Vah and Biely Vah units in
the frontal part of the Subtatric nappes
are a consequence of approaching the
Alpine structural model, with such a fea-
ture as distribution of the more northern
Paleoalpine nappes (Frankenfels and
Lunz nappes) in the frontal part of the

nappe system of the Limestone Alps and
Late Alpine subsequent thrusting of nap-
pes, incorporation of Upper Cretaceous —
Faleocene complexes between them. The
validity of the Alpine structural model
in the substratum of the Neogene of
the Vienna basin is proved by layers of
Upper Cretaceous and Paleogene members
amidst older nappe masses (Kréll — Wes-
sely, 1973; Némec — Kocdk, 1976].

To the features specific for the seg-
ment transitional between the Alps and
Carpathians-called the Devinske Karpa-
ty Mts. (Mahel, 1983) indubitably erec-
tion of folded structures and steep back-
upthrusts belong, often veiling the nappe
character. This structural feature, distinct
in the structure of the Mesozoic substra-
tum of the Neogene of the Vienna basin,
is also evident in the Malé Karpaty .Mts.
in higher nappes, in the Vysoka nappe
(Mahel, 1967; Michalik, 1984) and partly
also in crystalline rocks.

In the structural plan of the Malé Kar-
paty Mts. also further disjunctive ele-
ments of the Neoalpine tectonics, mainly
transversal faults of NW — SE direction
{perpendicular to the course of the
horst), but also faults of N — S direction
connected with more significant faults
in the Vienna basin are manifested much
more intensely than in whatever core
mountains. At several from the strike
slips faults (mainly north-southern) are
distinct displacements of 3 — 5 km. It
is not always easy to consider, which
from the particular features is a mani-
festation of approaching of the Malé Kar-
paty Mts. structure to the Alps and which it
is necessary to assign to endemites of
the transitional segment of equal cate-
gory as the molassoid complexes of the
Zdanice — Hustope¢ beds in the Flysch
Belt, but also the transversal orientation
of the structural elements of the lower
stage of the Vienna basin.
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We put the endemitic features into
connection with a deep phenomenon- a
transversal ridge, which connects the Bo-
hemian massif with the Hungarian massif
(Mahel ,1983) and probably forms a bar-
rier to spreading of Alpine earthquakes
into the Carpathians (Zéatopek, 1979). A
more distinct manifestation of the ridge
is uplifting of the deep substratum, do-
cumented by a deep seismic profile in
the Malé Karpaty Mts. (Berdnek — Weiss,
1980). We put the presence of Tatric
units unknown from other core moun-
tains, which are lowermost structurally,
paleogeographically the northernmost
elements of the Tatricum and possibly
already also of the Penninicum, into con-
nection with uplifting of the Malé Karpaty
Mts. (Mahel, 1981).

In such a conception the Malé Karpaty
Tatricum is essentially an inlier, a part
of the system of inliers known from the
eastern margins of the Alps (Tollmann,
1977).

From the view of the Tatricum in the
Malé Karpaty Mts. as an inlier of the
Alpides several new views of relations
between the Carpathians and Alps, but
also of the structure of the deep substra-
tum, which could be the marginal parts
of the Bohemian massif (s. s.) including
the Mesozoic envelope of transitional-
slope type, result. So the possibility of
extension of areas perspective for oil and
gas arises.

For solution of these questions parti-
cular attention was concentrated in the
last years in the frame of the purpose
project ,,Investigation of geological struc-
tures of the SW part of the West Carpa-
thians in relation to perspective oil and
gas deposits“ (Mahel, 1984) with the lea-
ding ideas:

— allochthonity of the Tatricum of the
Malé Karpaty Mts. with several nappe
slices; contradiction of the idea of the

autochthonous position of crystalline rocks
of the Malé Karpaty Mts. and its negative
influence on the perspective of bitumen
deposists in the eastern part of the Vien-
na basin,

— the wundeep position [partly ex-
posure) of the underlying Penninicnm
and autochthonous substratum (Bohemian
massif), or with its Mesozoic envelope,

— connection of the rear parts of the
KriZzna nappe (Vysokd unit) with the
Semmering sliced system and of the
frontal parts of the nappe refolded with
the Manin unit to the Frankenfels-Lunz
sliced system including the Kieselkalk-
zone-structures, which are the bearers of
several deposits of natural bitumens in the
substratum of the Vienna basin.

— linking of the Veternik, Havranica,
Jablonica nappes, but also of the lower
nappe slices of Cierny Vah and Biely
Vah types from the Malé Karpaty Mits.
with the Alpine nappes of the Lunz and
Otscher group,

— incorporation of the Upper Creta-
ceous-Paleogene sequences of the Myjav-
skda pahorkatina Upland in the nappe
structure as a higher structural stage.

Allochthonity of the Malé Karpaty Tatri-
cum and its relation to units from the
Alps

The Malé Karpaty crystalline rocks,
equally as the essential part of the Tat-
ricum were generally considered as auto-
chthonous. The opinions of the nappe
style began to be formulated consequent-
ly with distinguishing of the Vahicum-
continuator of the Penninicum into the
West Carpathians (Mahel, 1981a, b). Up
to now ,however, there are two contra-
dictory conceptions of the structure. One
sets out from detailed knowledge, main-
ly of material composition of crystalline
rocks and its argument for autochthonity
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is zonal periplutonic metamorphism in
the Bratislava as well as Modra massif
(Cambel, 1976; 1984; Korikowskij — Cam-
bel et al., 1985), but also distinct mani-
festation of transversely oriented struc-
tures. The differences between the type
of granitoid bodies (more acid Bratisla-
va massif) with their metamorphic effects
(the Modra massif with more distinct
contact effects) also in representation
of the type of metamorphites in the in-
dividual parts are explained by differen-
ces in the age and depth of intrusion
levels. Three groups of radiometric data
obtained by Rb/Sr method (Cambel et al.,
1977); the Middle Devonian age (388 =+
38 mil. y.) of regional metamorphism,
Lower Carboniferous (347 + 4 mil y.)
of the intrusion of the Bratislava granite
at 300 -— 350 MPa and of the early Midd-
le Carboniferous (324 # 18 mil. y.) of
the intrusion of the Modra granodiorite
at 100 — 150 MPa testify to several
stages of the Hercynian tectonometamor-
phic processes. These, however, formed
the Hercynian structural plan not only
by vertical displacement of biocks, but
also with action of the horizontal com-
ponent of movements. The fan-shaped
structure in Paleozoic complexes, known
earlier, testifies to considerable intensity
of horizontal compressions and indicates
horizontal displacements, which use to
accompany the fans. The orientation of
the Hercynian structural elements, often
transversal to Alpine directions, quite cha-
racteristic of the Hercynian structures of
the Tatricum — indicates more distinct
differences of the Hercynian and Alpine
structural plan.

The impression of homogeneity and so of
competence to one tectonic unit of the
Malé Karpaty crystalline rocks is evoked
by representation of epimetamorphosed
complexes in the whole extent of the
Malé Karpaty Mts. (Fig. 2). It is a fea-

ture of approaching to the Alps where
in the Unterostalpin, but also in the Pen-
ninicum analogous complexes are parti-
cularly wide-spread, e. g. the Late Pa-
leozoic Wechsel series and the Early Pa-
leozoic Ranach series. But the differen-
ces in the individual bodies cannot es-
cape from nearer geotectonic view of
metamorphites in the Malé Karpaty Mts.
Particularly distinct differences between
the Bratislava and Modra ,,massif“, which
enhance the differences in the petrogra-
phic character and age of granitoid in-
trusions, are in their relation to the man-
tle. The Bratislava granitoid ,massif"
is accompanied by a complex of pa-
ragneisses and mica-schist-gneises com-
plex with thinner layers of amphi-
bolites; a sequence analogous to the
gneiss complexes of most core mountains,
we designate it as the Pezinok seguence.
Its particularity is structural connection,
in places through a layer of tectonic
breccias, with the phyilite-amphibolite
iormation designated by us as the Per-
nek sequence, or with the Harmonia for-
mation. In the Modra ,massif“ the Pezi-
nok sequence is missing.

Detailed studies (Klukan — Puti§)
prove the different lithological, struc-
tural and metamorphic character of
gneisses and mica schists of the Pezinok
sequence from other less metamorphosed
members typical of the Malé Karpaty
crystalline rocks. With a nearly equal
age (Planderovd in Cambel — Plande-
rova, 1985) of these obviously genetically
different sequences their assignment to
the same tectonic unit may be a conse-
quence of tectonics only, evidently Her-
cynian. Moreover, more distinct differen-
ces are also between lower-grade me-
tamorphosed complexes in the indivitlual
areas-bodies of the Malé Karpaty crys-
talline rocks.

The Modra area is characterized by a
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Fig. 3. Lithological columns of the Tatric units of the Malé Karpaty Mts. (according

to Mahel — Kullmanovd — PlasSienka, 1984). 1 — brecciated limestones, 2 —
conglomerates and breccias, 3 — quartzites, 4 — sandstones, 5 — calcareous
sandstones, 6 — clayey shales, 7 — dark marls and shales of Marianka type, 8 —
marly shales, ¢ — marly limestones, 10 — sandy and organogenic-crinoidal and luma-
chelle limestones, 11 — red haematitized limestones with indications of nodularity,
1z — massive limestones of Borinka type, 13 — grey limestones, 14 — dolomites,
15 — nodvles and thin lavers of cherts in limestones, 16 — silicites, 17 — cherty
limestones
complex of sericite-biotite and quartz phibolites and gabbros — the Pernek

phyllites to quartzites or a flysch for-
mation — the Castd sequence and thicker
Harmoénia formation of sericite-chlorite
phyllites with a higher portion of bitu-
minous component with lenticles of crys-
talline limestones (often altered into er-
lans) and smaller bodies of basic rocks.

The extensive fan, which links up the
Bratislava and Modra body and the Ba-
durka slice is mainly built up of a vol-
canogenic complex with bodies of am-

sequence.

The differences in the type of meta-
morphites in the individual areas and
Lodies of the Malé Karpaty Mts. cannot
be overlooked, the more that the accom-
panying sequences of the envelope Me-
sozoic (formely considered as deve-
lopments of the Malé Karpaty unit:
the Devin, Borinka, Kalubek and OreSany
developments; Mahel, 1961; 1967) show
such paleotectonic differences of the Ju-
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rassic members that the opinion of their
tectonic approaching-Alpine is justified
(Fig. 3). Moreover, each of the sequences
forms an ,envelope” of other crystalline
complex:

— the Devin sequence with thicker
Triassic limestones and dolomites and
brecciated Liassic limestones-envelope
of the Bratislava massif,

— the Kadlubek sequence with thin shal-
low-water and slope members is found
in envelope position of the Baedurka nappe
slice,

— the OreSany sequence with deeper-
water Jurassic and Lower Cretaceous
members forms the envelope of the Mod-

lenticles of manganese shales are ob-
viously a part of the lowermost nappe. The
thick masses of the Marianka beds of
probably wider stratigraphic range (Up-
per Liassic -— Lower Malm?) situated in
a particular marginal structure in the
section Stupava — Lozorno are analogous
in development to the known Alpine li-
thotype ,Biinderschiefer, a representati-
ve of the Penninicum. On the basis of
this circumstance we consider competen-
ce of the marginal structure (situated
between Stupava and Lozorno) to the
Vahicum — the continuator of the Pen-
ninicum into the West Carpathians (Ma-
hel, 1981b). Facial proximity of the Ma-

ra mappe, rianka beds to the Posidonia beds, a mem-
— the Borinka sequence with slope ber so charactestic of the Klippen Belt
lithotypes ({Borinka limestones, Soméar indicating the beginning of more distinct

conglomerates), especially specific in the
frame of the Tatricum, is piled up in the
marginal part of the crystatline complex.
The flyschoid Liassic formation with
smaller, and larger olistholiths (PlaSien-
kaj is connected with it and the Marian-
ka beds with shales — a thick complex
of calcareous shales and marlstones with

oceanization, is not uninteresting.
Distribution of different Paleozoic and
Mesozoic sequences in juxtaposition and
above one another is obviously a result
of their tectonic Hercynian and Alpine
approaching. The Alpine tectonic proces-
ses did not wipe out the Hercynian ele-
ments, perhaps owing to a shallower po-

Fig. 4. Schematic profile through the Malé Karpaty Mts. 1 — Paleogene f{illing
of the Bukovd depression, 2 — breccias-Upper Cretaceous, 3 — higher nappes,

4 — 5 — lower partial unit of the Cho¢-nappe: 4 — upper stage, 5 — lower stage,
6 — basal part of the Chof nappe (Melaphyre series), 7 — KriZzna nappe: a —
Zliechov nappe, b — Vysokd nappe, 8 — 9 — envelope Mesozoic: 8 — deep-water
units (Oresany and Borinka units), 9 — shallow-water units — Kadlubek unit,
10 — Paleozcic complexes, 11 — granitoids
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Fig. 5. Geological profiles through the Pezinské Karpaty Mts. 1 — 10 — Tatricum: 1 —

epimetamorphosed sequences, 2 — mica schists to paragneisses, 3 — granitoids:
a — Bratislava type, b — Modra type, 4 — Lower Triassic-quartzites, 5 — Middle-
Upper Triassic-limestones, dolomites, 6 — Jurassic — Borinka formation, 7 — Jurassic
deep-water sequence, 8 — Jurassic-shallow-water sequence, 9 — Lower Cretaceous-
limestones with cherts, 10 — Albian-Lower Cenomanian-marly shales, sandstones,
11 — 21 — KriZzna nappe: 11 — Middle Triassic-limestones, 12 — Ladinian-Carnian-
dolomites, 13 — Carnian-organodetrital and cellular limestones, 14 — Carpathian
Keuper, 15 — Liassic-cherty-crinoidal iimestones, 16 — Dogger— silicites, 17 — Malm-
nodular limestones, 18 — Tithonian-Lower Albian-platy limestones, cherty limestones
(15 — 18 — Vysoka sequence), 19 — Dogger and Malm-radiolarites, 20 — Tithonian-
Barremian-marly limestones (19 — 20 — Zliechov sequence), 21 — Albian and Ceno-
manian-marls, sandy limestones (flysch), 22 — 28 — Cho¢ nappe: 22 — Permian-

variegated shales, sandstones, 23 — Permian-basalts of melaphyre type, 24 —
Lower Triassicssandstones, sandy shales, in the upper layers the Werfen beds,
25 — Anisian-Gutenstein and Annaberg limestones, 26 — Illyrian-Cordevolian-Reifling
limestones, 27 — Illyrian-Cordevolian-Wetterstein limestones, 28 — Upper Triassic
(partly Ladinian) dolomites, 29 — Upper Cretaceous? — limestone-dolomite breccias,
30 — Paleocene-subflysch, 31 — Neogene sediments, 32 — a — overthrust lines,
b — faults

radical

sition. The differences of the Hercynian
structural elements are conspicuous, as
follows:

-— in the gneiss of the Pezinok complex
the B-axes of folds are striking paralelly
with the course of Hercyinian metamor-
phic schistosity, i. e. NW — SE {Klukan),

— in lower-grade metamorphosed
members {Pernek, Harmoénia) with spo-

micro- and mesofolding besides
NW — SE also SW — NE directions are
shown more distinctly.

A manifestation of Alpine tectonics is
the extensive mylonitization in the Brati-
siava as well as Modra body, especially
distinct at the contact with Mesozoic
members.

A more distinct action of Early Alpine
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horizontal movements in the Tatricum
of the Malé Karpaty Mts. is proved by
(Figs. 4, 5):

— recumbent folds built up of Mesozoic
sequences but also Paleozoic members
and granitoids, expecially distinct in the
Modra body (Mahel, 1979),

— thrusting position of the Bratislava
granites on the Borinka limestones and
Marianka beds at the western margin
of the Bratislava granitoid body,

— allochthonous position of gneisses
and mica schists of the Bratislava body
proved by boreholes at its western mar-
gin (Poldk — Rak, 1981),

-— occurrence of Mesozoic basic rocks
with xenoliths of Mesozoic limestones
amidst the metamorphic mantle of the
Badurka slice (Hovorka — Spisiak, 1983),

— new gravimetric maps and profiles
according to which the granitoids in the
Bratislava massif are not reaching dee-
per than 1.000 m (Bé&rta, 1985),

- seismic deep profile carried out,
across the Bratislava ,,massif“ at the con-

nection line Lozorno — Jur near Brati-
slava with the thrust plane of granitoids
reaching deepest 1.500 — 2.000 {commu-

nication by Tomek].

Several particularities, (in the frame
of the Tatricum) of the Malé Karpaty
crystalline rocks are indubitably features
of approaching the Unterostalpin, partly
the Penninicum. When comparing the
essential part of the Tatricum in the
Malé Karpaty Mts. with units of the Alps,
it is, however, necessary to take into
account several [undamental features of
the Tatricum, also valid in the Malé Kar-
paty Mts., such as:

— more variegated and more complete
development of the Mesozoic sequences
from the Lower Triassic to Lower Ceno-
manian with two distinct paleotectoni-
cally different types — a northern dee-
per-water and southern shallower-water,

— an essentially greater portion of gra-
nitoid masses in the crystalline complex,
with the tendency to form particular
nappe slices,

— preservation of pre-Alpine structu-
res and so also less Alpine reworking,
mainly less distinct Alpine metamorphism
and less distinct penetrative Alpine tec-
tonization, mainly bound to overthrust
lines in the Malé Karpaty Mts.

Connection of the KriZna nappe with the
East Alpine units

The KriZna nappe in the Malé Karpaty
Mts. provides the possibility to know two
different tectonic styles in two areas: the
rear part of the nappe in the Pezinské
Karpaty Mts. and the frontal part in the
northernmost spurs of the mountains and
the adjacent Biele Karpaty Mts. The essen-
tial mass of the KriZzna nappe is piled
up immediately on the youngest elements
of the Tatricum in form of digitations
erected by Late Alpine tectonics. The two
lower, extensive — fundamental sliced
digitations (Figs. 6, 7) — the digitation
of Pristodolok and digitation of Vyvrat
— are built up mainly of Triassic com-
plexes quite typical of the KriZna nappe
in their development (with smaller diffe-
rences — abundant Carnian organogenic
cellular limestones), are analogous to tho-
se forming the Semmering sliced system
(Cornelius, 1940), ranged by some geo-
logists to the Unterostalpin, by other to
the Mittelostalpin (Tollmann, 1963; 1977),
but also to the rear part of the Franken-
fels nappe (Clar, 1965). Linking of the
KriZzna nappe with the Frankenfels nappe
is, however, evident. The Malé Karpaty
Mts. provide the possibility of removing
contradictions important in the concep-
tion of the structure of the Northen Li-
mestone Alps, but also in solution of re-
lation of the East Alpine and Carpathian
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Fig. 6. Geological sections through the Krizna nappe mainly built up of the Vysoka
unit in the Malé Karpaty Mts. 1 — Tatric (envelope) unit; Albian-Cenomanian-marls
with lavers of sandstones, 2 — 15 — KriZna nappe: 2 — Middle Triassic-limestones,
3 — Middle Triassic-Carnian-dolomites, 4 — Carnian-light-coloured limestones, 5 —
Upper Triassic-Carpathian Keuper, 6 — Rhaetian-Fatra beds, 7 — 11 — Vysoka
sequence: 7 — Lower Liassic-sandy and cherty limestones and shales, 8 — Upper
Liassic-Lower Dogger-crinoidal limestones, 9 — Dogger-cherty limestones, 10 —
Malm-red, partiy nodular limestones, 11 — Tithonian-Barremian-limestones, mostly
with cherts, 12 — 14 — Zliechov sequence: 12 — Liassic-spotted marls, 13 —
Dogger-Malm radiolarites and radiolarian limestones, 14 — Tithonian-Barremian-marly
limestones, 15 — Albian-Lower Cenomanian-marly shales with layers of sandstones,
16 — Cho¢ nappe-Permian-Lower Triassic-Melaphyre series, 17 — overthrust planes

nappes. The upper members of the fun-
damental digitations of the Vysoka nap-
pe, mainly, however, the essential pa-t
of higher, smaller digitations mostly for-
med into an immature klippen style (Ma-
hel et al.,, 1967), are represented by Ju-
rassic and Cretaceous members of the
Vysoka unit (Fig. 8). They are essentially
- analogous in development to those buil-
ding up together with members aanalo-

gous to the Zliechov sequence the Fran-
kenfels nappe in the Alps, well known
mainly from the works of Pléchinger
(1960) and Wessely (1975). Its marginal
frontal slice is the Kieselkalkzone, the
western corner of the Manin nappe.

The difference between the Malé Kar-
paty Mts. and the eastern section of
the Alps is in the same Vysoka sequen-
ce distributed on the Carpathian territory:
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Fig. 7. Chart of fundamental developments of younger members of the KriZna nappe
in the Malé Karpaty Mts. (according to Kullmanovd — Mahel, 1970). 1 — calcareous
sandstones, 2 — clays, claystones, 3 — marls, 4 — sandy shales, 5 — limestones, 6 —

lumachelle limestones, 7 — crinoidal limestones, 8 — nodular limestones, 9 —
marly limestones, 10 — sandy limestones, 11 — radiolarites silicites, 12 — cherts
(nodules of cherts), 13 — angular discordances; a — d: Vysokd unit, development,

a — Pristodolok, b

—at Kolovrdtok, ¢ — at Vyvrat, d — in the northeastern part

of the unit (area of LoSonec — Smolenice), € — Zliechov unit

— in the rear part of the KriZna nappe
(equally as the Mesozoic of the Semme-
ring slices),

— the frontal part of the nappe of
higher order is represented by the Zlie-
chov sequence accompanied by the Manin
unit, its BoSaca sequence close to the
Vysok4 one.

Thicker complexes of the Zliechov and
BoSaca sequences are cropping out in the
section Bzince pod Javorinou — Drietn-

ma in the Biele Karpaty Mts.

Connection of the KriZna nappe inclu-
ding the Manin nappe with the Franken-
fels nappe (including the Kieselkalkzone)
through the sliced zone situated at the
inner margin of the Klippen Belt cove-
red with the Neogene of the Vienna ba-
sin, is indubitable. The difference is,
however, that the frontal parts of the
KriZna nappe, equally as of the Manin
nappe adjacent to the Klippen Belt in the
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Fig. 8. Geological map of the Jelenec-Rybéareii area in the Malé Karpaty Mts. Tatricum:
1 — granitoids of the Badurka nappe, 2 — amphibolites, 3 — phyllites to mica
schists, 4 — 7 — Kadlubek unit: 4 — Lower Triassic-quartzites, 5 — Liassic-limestones,
partly crinoidal with manifestations of sliding, 6 — Dogger-Malm-grey and pink
limestones, 7 — Neocomian-light-coloured limestones; 8 — 13 — Oresany unit: 8 — Upper
Liassic-marly limestones, shales, 9 — Dogger — platy limestones and cherty limesiones,
10 — Malm-cherty limestones, 11 — Tithonian-Hauterivian-platy limestones with
chert nodules. 12 — Barremian-Aptian-cherty crinoidal limestones, 13 — Albian-
Lower Cenomanian-flyschoid sequence. KriZzna nappe: 14 — 23 — Vysokd unit: 14 —
Middle Triassic-limestones, 15 — Middle Triassic-dolomites, 16 — Carnian-limestones,
17 — Norian-Lower Rhaetian-Carpathian Keuper, 18 — Rhaetian-Fatra formation,
19 — Liassic-crinoidal-spongolite formation, 20 — Upper Liassic-Lower Dogger-
crinoidal limestones, 21 — Dogger-Malm-nodular and organogenic limestones, 22 —
Dogger-Malm-radiolarian limestones and radiolarites, 23 — Lower Cretaceous-lime-
stones, 24 — 25 Zliechov unit: 24 — Dogger-Malm-radiolarites, 25 — Tithonian-Lower
Cretaceous — marly limestones; 26 — Albian-Lower Cenomanian — flysch to
flyschoid. Chof nappe, 27 — 30 — Melaphyre series, 27 — Permian-black shales,
silstones, 28 — Permian-variegated shales with intercalations of conglomerates, 29 — Lo-
wer Triassic-sandstones to quartzites, 30 — Spathian-marly shales, intercalations of
limestones - vt L,
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Fig. 9. Geological profiles of the Periklippen zone in the Biele Karpaty Mts. 1 —
flysch of the Biele Karpaty unit, 2 — 3 — Klippen Belt: 2 — members of the Oravicum,
3 — members of the Klape nappe, 4 — 6 — Manin nappe: 4 — Lower Cretaceous-
limestones with cherts and organodetrital limestones, 5 — Dogger and Malm-
silicites, nodular limestones, 6 — Liassic-Bo34ca formation, 7 — 11 — KriZna nappe:
7 — Albian and Cenomanian-flysch formation, 8 — Tithonian-Aptian-marly limestones,
9 — Dogger and Malm-radiolarian limestones, radiolarites, 10 — Liassic-Fleckenmergel
11 — Rhaetian-Fatra formation, 12 — Norian-Carpathian Keuper, 13 — 17 — Cho¢
and higher nappes: 13 — Rhaetian-Hauterivian — Rohatd skala sequence, 14 —
Upper Triassic — dolomites, 15 — Middle Triassic, limestones (Gutenstein and Schreye-
ralm limestones), 16 — Wetterstein limestones (Nedzov nappe), 17 — Upper Creta-

ceous members

Biele Karpaty Mts., have no thicker
accompanying dolomite complexes. The
Carpathian Keuper with layers of dolo-
mite is, however, more abundantly re-
presented also here (Began et al.,, 1984).
Thick dolomites in the substratum of the
Vienna basin, in the sliced zone designa-
ted as the Frankenfels — Lunz sliced
system, most probably belong to the Kriz-
na or also Manin nappe. A part of these
dolomites belong to the Chol nappe of
the Cierny Vah sequence, which is crop-
ping out in accompaniment of the Zlie-
chov unit (in its overlier) in Bzince pod
Javorinou. Here together with members
of the Rohatd skala sequence (Jurassic —
Lower Cretaceous) they are part of fron-
lal digitations of the Cho¢ nappe thrust
over the younger members of the Zlie-

chov unit (Fig. 9).

It may be concluded from distribution
of the members of the Krizna nappe in
the Biele Karpaty and Malé Karpaty Mts.
that in direction to the Alps spatial dis-
tribution of the members is changing.
In the frontal part of the nappe, besides
the Zliechov sequence (with members
beginning from the Liassic) gradually
also Triassic members occur with approa-
ching the Alps. We stress that the accom-
panying marginal slice of the Franken-
fels nappe or Kieselkalkzone is nothing
other than the BoSaca sequence of the
Manin nappe, the unit which has also
thick Upper Triassic members, in the
section Bzince pod Javorinou — Drietoma
the Carpathian Keuper and Fatra forma-
tion and is linked with the classical area
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of the nappe (Mahel, 1978), known from
Budkov in the StraZovské vrchy Mts.

Clearing up of relations between the
KriZzna nappe and its structural analo-
gues from the Alps implies strengthening
of the opinion:

— spatial connection of the KriZna

and Frankenfels nappe (Mahel, 1964; Prey,
1965;1978). They differ mainly in the po-
sition in the structural plan; they ref-
lect most distinctly the differences of
the Alpine and Carpathian structural
plan. The Frankenfels nappe forms the
marginal frontal element of the Obero-
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Fig. 10. Geological map of the Vysokd nappe and Melaphyre series north of Mt.
Vysoka in the Pezinské Karpaty Mts. 1 — 6 — Cho& nappe: 1 — Lower Permian-dark
shales, intercalations of limestones, 2 — Upper Permian-variegated shales, inter-

calations of conglomerates, 3 —

melaphyres,

a — tuffs, 4 — Lower Triassic-

sandstones, quartzites, 5 — Spathian-shales, intercalation of limestones, 6 —
Middle Triassic-cellular limestones, 7 — 17 — KriZzna nappe: 7 — Middle Triassic-
limestones, 8 — Middle Triassic-dolomites, 9 — Carnian organogenic and cellular

limestones, 10 — Norian-Lower Rhaetian — Carpathian Keuper, 11 — Rhaetian-Fatra
formation, 12 — Liassic-spongolite-crinoidal limestones, 13 — Lower Dogger — Upper

Liassic — crinoidal limestones, 14 —

Malm-limestones,

partly nodular, 15 —

Lower Malm-Dogger-cherty limestones, 16 — Lower Cretaceous-limestones with cherts,
partly marly, 17 — Albian-Lower Cenomanian-flysch and flyschoid
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stalpin nappes, the KriZzna nappe the
substratum of the Cho& nappe with pi-
ling up mainly of younger members in
the frontal, but also in the rear part of
the Subtatric nappes. The Malé Karpaty
Mts.,, but mainly the substratum of the
Vienna basin are an area of transition
of these two structural plans. From the
viewpoint of perspectives for deposits of
natural bitumens it is particularly to
know spatial regrouping of dolomite
masses into the frontal part of the Kriz-
na nappe, increasing in direction to the
Alps,

— of genetic linking of the Semmering
sliced system with the Frankenfels nap-
pe and so with the Mittelostalpin (Clar,
1965). This is evident from spatial con-
nection of the Vysokd nappe with the
Semmering sliced system proved by
boreholes into the substratum of the
Vienna basin in the area of Weigelsdorf,
Gotzendorf, Maria Elend (Wessely, 1975).
Whereas the Vysokd nappe is an insepe-
rable element (subordinate nappe of the
KriZzna nappe, the Semmering slices are
the rear part of the Paleoalpine Franken-
fels nappe,

— of structural, only genetic linking
of the Manin nappe with the Krizna
nappe, which is clearer in the SW corner
of the Carpathians closer than in the
Vah valley; at the eastern margin of the
Alps the Kieselkalkzone — SW corner of
the Manin nappe — is only a marginal,
frontal appendix of the Frankenfels nap-

pe.

Mutual connection of the ,higher“ nappes
of the Malé Karpaty Mts. with the Lunz
and Otscher system

Unclear points in relation of tectonic
units of the SW corner of the West Car-
pathians higher than the KriZzna nappe to

the nappes of the Alps are reflected in
terminological non-uniformity. Terms ty-
pically West Carpathian (Cho¢ nappe, Me-
laphyre series), particular (Veternik,
Havranica, Jablonica, Nedzov nappes,
Laksare sliced zone), but also typically
East Alpine (Otscher, Lunz nappes, Fran-
kenfels-Lunz sliced zone) are used. The
units in the substratum of the Neogene
of the Vienna basin with proved connec-
tion with the nappes of the eastern mar-
gin of the Alps are more often assigned
to the Alpine units, those in the Malé
Karpaty Mts. to the Carpathian units. As
in the latter the essential part contains
the light-coloured Wetterstein, partly Stei-
nalm limestones, they are usually ranged
as higher nappes identified with the Stra-
7ov nappe (Andrusov, 1936; 1967), even
with the Gemericum (Andrusov — Bys-
tricky — Fusdn, 1973; Biely — Bystricky
— Mello et al., 1980). When regarding
the units of the Alps as Paleoalpine —
Mesoalpine and the Carpathian units as
Paleoalpine, it results logically that in
the SW corner of the West Carpathians
in the substratum of the Neogene of the
Vienna basin the Alpine units wedge out
and the Carpathian units set on (JiFicek,
1981). A different situation, however,
appears with mutual connection of geo-
metric bodies, thus of tectonic Alpine
and Carpathian units and after proving
of Mesoalpine overthrusts in the Peri-
klippen zone (Mahel, 1973; 1978]).

The vast Melaphyre series in the Malé
Karpaty Mts., equally as in other core
mountains, builds up the basal part of the
Cho¢ nappe. In the SW part it is more
distinctly sliced, in the Alps it is, howe-
ver, unknown to a greater extent. The
Melaphyre series is linked in direction
with the sliced zone of the Permian and
Werfen situated at the boundary of the
pre-Permian Grauwackenzone members
and limestone-dolomite complexes of the
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Northern Limestone Alps (Fig. 10). The
considerable portion of the ,black® for-
mation in the Melaphyre series of the
Malé Karpaty Mts. weakens the idea of

continuation of the Grauwackenzone to
the substratum of the Neegere of the
Vienna basin. The Grauwackenzone does
not reach our territory as if it were re-
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Fig. 11. Tectonic sketch-map of the Brezovské Karpaty Mts. and Myjavska pahor-
katina Upland (according to geological map of Began — Salaj, 1974). 1 — Flysch

Belt, 2 — Klippen Belt, 3 — Upper Cretaceous sequence of the Klape or Manin
nappe, 4 — Manin nappe, 5 — Krizna nappe,, 6 — higher nappes: a — Rhaetian-
Neocomian and dolomites of the Cho¢ nappe, b — Biely Vah type, ¢ — Jablonica
nappe, d — Veternik (partly Bebrava?) nappe, e — Nedzov nappe, 7 — Brezovi
unit: a -- Upper Cretaczous sequence, b — Paleogene sequence, 8 — Surovin

ot II. order, 12 — upthrust, faults
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placed structurally by the Melaphyre se-
ries.

The Cierny Véah sequence, immediately
overlying the Melaphyre series in many
core mountains, is missing in the Pezin-
ské Malé Karpaty Mts. We, however, ran-
ge the dolomites accompanying the Ro-
hata skala sequence (Rhaetian to Haute-
rivian), building up the frontal slices of
the Cho¢ nappe near Bzince pod Javo-
rinou, to it. Some of the slices with thick
Hauptdolomit in the substratum of the
Neogene of the Vienna basin at the inner
margin of the Klippen Belt (known as the
Frankenfels-Lunz system) also belong to
this unit as a consequence of manifesta-
tion of the features of approaching the
model of the Alps.

Neither the Biely Vah sequence, repre-
sented by the Reifling limestones and
thicker Lunz beds, forms a more distinct
nappe unit in the Malé Karpaty Mts. It
emerges from beneath the Jablonica unit
in the Brezovské Karpaty Mts. in smaller
inliers (HradiSte pod Vrdtnom) and in
the Dobra Voda sliced zone. The borehole
DB-1 near Dobrd Voda encountered the
Biely Vah unit in its typical development
(with thick Lunz beds and Reifling lime-
stones). In the Biele pohorie Mts. the
Biely Vah unit is laterally replaced by
the Veternik unit, characterized by the
Reifling, Pseudoreifling, but also Wetter-
stein limestones. An analogous sequence
in the substratum of the Neogene of the
Vienna basin and in the eastern part of
the Alps is mainly characteristic of the
southern, inner structures of the Lunz
nappe. The Veternik unit situated in the
rear part of the Cho& nappe displays
features of approaching the Alps in con-
tent in the overlier of the Melaphyre se-
ries, its distribution is, however, given
by the Carpathian structural plan.

The Havranica and Jablonica units, both
with a high portion of light-coloured li-

mestones Anisian-Cordevolian in age, re-
semble the units of the Otscher (Goller)
nappe; the first its northern structures
with the Reifling limestones, the second
the southern. Their equivalent in the
other core mountains is the Bebrava unit
with thick Wetterstein dolomites (Mahel,
1981). Spatial linking of typically Car-
pathian, transitional and Alpine units is
more or less proved.

With mutual connection of the tecto-
nic units of the Alps and Carpathians
we have the not easy task where to
place the boundary between them, ex-
pressed by other names. The more it
is difficult because the areas of tran-
sition from the Alpine structural plan to
the Carpathian or of gradual transition
of the lower units from ,,juxtaposition® to
the position below one another are co-
vered with thick Neogene sediments, but
also because the geometric bodies are
mostly connected with one another from
the Alps to the Carpathians. As we con-
sider the differences in spatial distribu-
tion of the tectonic units in the structural
plan of the Alps and West Carpathians
as a consequence of less intesity of post-
Upper Cretaceous overthrusts in the in-
nermost zones of the West Carpathians,
the Malé Karpaty Mts. and adjacent My-
javskd pahorkatina Upland represent a
transitional segment with the late-tecto-
nic Paleogene Bukova depression, but also
with thick Upper Cretaceous — Paleo-
gene complexes close to the Gosau type.
We also considered the latter from the
Myjavska pahorkatina Upland as elements
more or less post-tectonic, the filling
of a brachysynclinal depression. In this
regard, however, a change of the view
in favour of their structural approaching
analogous to the Gosau complexes of the
Alps, incorporated in the structure of
nappes affected by intense horizontal
post-Paleogene overthrusts, is necessary.
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Incorporation of the Upper Cretaceous
sequences in the nappe structure
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o For more detailed knowledge of the
inner structure of the Upper Cretaceous-
Paleogene complexes of the Myjavska pa-
horkatina Upland many open essential
questions remain to be solved. Two pie-
ces of knowledge may be considered as
a basis of the new view of their posi-
tion:

— distinguishing of the particular Su-
rovin periklippen development with a
continuous Upper Cretaceous-Eocene se-
quence different from the Brezova se-
quence (Salaj — Began, 1983). Their
present-day juxtapostion is a consequence
of distinct tectonic approaching and pro-
bable overlapping of the connecting ele-
ments, perhaps an analogue of the Gies-
hiibler sequence,

— proving of the presence of Upper
Cretaceous and Paleogene members
amidst erected slices built up of the
Cho¢ nappe in the substratum of the
Neogene in the northeastern part of the
Vienna basin, south of the inner margin
of the flat structure formed by the Upper
Cretaceous complexes. The tectonic style
of the substratum of the Slovak part of
the Vienna basin is obviously equal as .
on the Austrian territory with two struc-
tural stages. The lower stage shows erec-
ted structures, mainly built up of the
Lunz or Cho¢ nappe, but also of Upper
Cretaceous-Paleogene members and the
upper stage has flatter structures bnilt
up of the Otscher or Jablonica nappe
but also of the Cho¢ nappe with Upper
Cretaceous-Paleogene complexes, which are
probably laterally connected with the Bre-
zova sequence of the Myjavskd pahorka-
tina Upland (Némec — Kocék, 1976; Ky-
sela, 1984).

The Brezova sequence (group of Bradlo
and Myjava group sensu Samuel — Salaj

Bebrava nappe

=~

-_Jn T« [_—_J|s

Cs-r'veni vreh
326

Dobrd Voda

slced zone

> n :—°‘a°oA12‘[?;?‘

(Havranica?) nappe, 9 — Veternik nappe,

Vrdtro
576
1
1

-nt»:

e
e

nappe, Cierny Vah type — dolomites and Rohatd skala

sequence, 6 — ChoC nappe, Biely Véh type, 7 — Jablonica nappe, 8 — Bebrava

Fig. 12. Geological profile through the Myjavska pahorkatina Upland and the Brezovske Karpaty Mts. 1 — Magura unit,
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Fig. 13. Geological map of the Vysokd unit
and Melaphyre series is the area of Smole-
nice, LoSonec strike slip. 1 — 12 — KriZna
nappe: 1 — Upper Triassic — dolomites, 2 —
Carpathian Keuper, 3 — Rhaetian-Fatra for-
mation, 4 — Liassic-sandy-crinoidal limesto-
nes and shales: a — coarse-grained crinoidal-
spongolite limestones, 5 — Upper Liassic-cri-
noidal limestones, 6 — Dogger-cherty lime-
stones, silicites, 7 — Maim nodular lime-
stones, 8 — Tithonian-Barremian-limestones
with nodules of cherts (1 — 8 — Vysoké type],
9 — Upper Liassic-Fleckenmergel, 10 — Dog-
ger-Malm-radiolarian limestones and radiola-
rites, 11 — Tithonian-Barremian-marly lime-
stones (9 — 11 — Zliechov type), 12 — Albian
marly shales, sandstones, 13 — 19 — Cho¢ nap-
pe: 13 — Lower Permian-dark-grey shales,
sandstones, 14 — reddish-violet shales, sand-
stones, conglomerates, 15 — basalts of mela-
phyre type, 16 — Lower Triassic-sandstones,
quartzites, 17 — Spathian-marly shales and
limestones (13—16 — Melaphyre series), 18
— Hydaspian-dolomites, 19 — Lower Anisian-
dark-grey limestones

— Began, 1980) obviously neither repre-
sents a late-tectonic member, as it was
considered until lately, nor the conti-
nuation of the Gieshiibler structure. It
was thrust together with the underlying
Jablonica or other nappes over the outer
Upper Cretaceous-Paleocene or Lower
Eocene (Surovin, Gieshiibel; Fig. 12) se-
quences. We consider the presence of
thick Eocene to Lower Oligocene mem-
bers in the Brezovd sequence as a Car-
pathian feature, approaching the Central-
Carpathian Paleogene.

Summary

1. The occurrence of Paleozoic sequen-
ces different lithologicaly, in metamor-
phism and structure, more or less syn-
chronous in the same Alpine tectonic
unit, the Bratislava nappe, is the conse-
quence of their tectonic unification by
Neohercynian overthrusts. It is necessary
to take into consideration the significant
role of the Hercynian nappes in the struc-
ture not only of the Malé Karpaty, but
also in a considerable part of the Tatric
crystalline complex of the West Carpa-
thians. The pre-Alpine nappes are, ho-
wever, obscurred by Alpine tectonics,
but also by Hercynian metamorphism
younger than the principal Hercynian tec-
togenesis.

2. In the frame of the West Carpa-
thians the anomalous composition of the
Tatricum in the Malé Karpaty Mts. (abun-
dant Paleozoic sequences and particular
types of Mesozoic sequences) is also evi-
dent from the occurrence of its lower-
most units at the northwestern margin
of the system of inliers, distributed in the
segment transitional between the Alps
and Carpathians. There are the frontal
parts of the nappe units more deeply
rooted in the substratum of the Neon-
gene of the Danube lowland.
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3. The Mesoalpine folding affected the
whole Malé Karpaty Mts. and Myjavska
pahorkatina Upland. The geological bo-
dies-Carpathian tectonic units are spa-
tially linked with the Alpine ones there.
Wedging out of some units at transition
from the Alps to the Carpathians, e. g. of
the Grauwackenzone on the Alpine side
or the body of the Melaphyre series on
the Carpathian side are a phenomenon
common along the Alpine-Carpathian sy<-
tem, frequent at transition from one seg-
ment of the Alpides to other.

4. Lateral strike slips are more distinct
in the Malé Karpaty Mts. but also in the
transitional segment between the Alps
and Carpathians (even already at the
eastern margin of the Alps), manifested
by: a) the change of the East Alpine di-
rection of structures (W — E direction)
into the West Carpathian SW — NE and
in the Penninicum of the Rechnitz inlier
even the effect of structures of N — S
direction (Pahr, 1977); b) the bend of
the western margin of Jurassic members
of the platform envelope to NE — SW
(Wessely, 1975); c¢) abundant fault zones
of N — S direction in the Malé Karpaty
Mts. with several local strike slips of
1—5 km (Fig. 2 and Fig. 13).

5. The mutual transition from the Car-
pathian building plan to the Alpire is
shown in the Malé Karpaty Mts.: a) in
content — increasing Wetterstein lime-
stones; a typical representative of the
transitional type is the Veternik subor-
dinate nappe, which represents the sou-
thern part of the primary Cho¢ nappe;
b) increasing Upper Cretaceous sequen-
ces and lower-grade metamorphosed me-
tamorphites in the crystalline rocks; c)
structurally-regrouping of units with gra-
dual transition from juxtaposition accor-
ding to the Alpine model to the position
above one ansther-characteristic of the
Carpathian model. Accompaniment of the

Cho¢ nappe by the Melaphyre series si-
tuated only at the inner margin is an
example of the Alpine model, equally
also the presence of Triassic members in
the near-frontal and frontal part of the
KriZzna nappe and the occurrence of lower
units of the Cho¢-nappe — the Cierny
vah (?), Biely Vah units in the frontal and
near-frontal part of the nappe. The oc-
currence of lower nappes in the sub-
stratum and in the hinterland of higher
nappes (of the KriZzna nappe as one who-
le in relation to higher nappes) is an
example of the Carpathian plan.

6. Structural and genetic linking of the
Manin nappe with the Krizna nappe,
much closer in the Biele Karpaty Mts.
than in the V&ah valley, is shown parti-
cularly distinctly in the substratum of
the Neogene of the Vienna basin and
mainly at the eastern margin of the Alps.
In the substratum of the Vienna basin
both nappes are a part of the Periklippen
sliced zone together with the frontal part
of the Cho¢ nappe. In the eastern part
of the Northern Limestone Alps the ana-
logue of the Manin unit (its southwestern
corner), the so called Kieselkalkzone,
forms the marginal slice of the Fran-
kenfels nappe.

7. Post-Upper Cretaceous and post-
Eocene horizontal strike slips of greater
exlent, in other places of the Central Car-
pathians put into connection with the Pe-
riklippen zone, probably affect the whole
Malé Karpaty Mts.
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Mal¢ Karpaty — sucast prechodného segmentu medzi Karpatmi
a Alpami; vyznamné tektonické okno alpid

Malé Karpaty sa ako okrajové pohorie su-
sediace s Vychodnymi Alpami vyznafuja pri-
tomnostou v3etkych zdkladngych zdpadokarpat-
skych jednotiek. Kazda jednotka v3ak vykazuje
cely rad obsahovych i Struktdrnych odchy-
1ck, ktoré sa z karpatského pohladu javia
ako specifikd, V&a&sina tychto osobitosti je do-
sledkom priblizenia k stavbe Alp. Popri ,mie-
sani sa“, karpatskych a alpskych prvkov sa
v stavbe Malych Karpéat stretdvame s feno-
ménmi, ktoré povazujeme za charakteristic-
ké pre prechodny segment medzi Alpami a
Karpatmi, za endemity tzv. Devinskych Kar-
pat (Mahel, 1983), geneticky podmienenymi
prieénym prelomom prepajajicim Cesky a Ma-
darsky masiv. K takym endemitom treba pri-
radit i zdvih hlbokého podloZia v Malych Kar-
patoch, vystup spodnych Struktirnych elemen-
tov tatrika, ktoré inde na povrch nevystupuju,
a pravdepodobne i vystup penninika. V ta-
kom porati predstavuje malokarpatské tatri-

kum siZast sistavy tektonickych okien zna-
mych z vychodnych okrajov Alp (obr. 1).

Pri takomto pristupe vystupuje do popre-
dia rad dolezitych otédzok, tykajicich sa vzta-
hu Alp a Karpat, stavby podlozia neogénu
viedenskej panvy, ako aj perspektivnosti lo-
zisk ropy a zemného plynu.

Rad zivaznych poznatkov sa ziskal pri rie-
Seni nasledujicich problémov:

— alochténnost tatrika Malych Karpéat s via-
cerymi prikrovovymi Supinami protiklad
predstavy o autochténnom postaveni Krystali-
nika Malych Karpat a jeho negativhom vplyve
na perspektivnost loZisk Zivic vo vychodnej
Casti viedenskej panvy,

— nehlboka pozicia (sCasti vystup) podloz-
ného penninika a zdvih autochtonneho podlo-
zia (Cesky masiv), pripadne aj jeho mezo-
zoického obalu,

— nadvéaznost tylovych Casti kriZiianského
prikrovu (vysockej jednotky) na semmerin-
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sky Supinovy systém, ako aj nadvdznost Ce-
lovych Casti prikrovu prevrasnenych manin-
skou jednotkou na frankenfelsko-lunzsky 3Zupi-
novy systém vcitane Kieselkalkzony, ktoré si
v podlozi viedenskej panvy nositeImi viace-
rych lozisk prirodnych Zivic,

— prepojenie veternickeho, havranického,
jablonického prikrovu, ale i malokarpatskych
Supin CiernovadZskeho a bielovazskeho typu na
alpské prikrovy lunzskej a &tscherskej sku-
piny,

— vClenenie vrchnokriedovo-paleogénnych
sekvencii Myjavskej pahorkatiny do stavby
prikrovov (vys$si Struktdrny stupei).

Pri rieSeni alochténnosti malokarpatského
krystalinika a jeho vztahu k alpskym jed-
notkdm sa stretdvaji dve zdanlivo nezludi-
telné koncepcie. Na jednej strane sa pre-
hlbuja poznatky, ktoré doteraz slazili ako
silné argumenty v prospech nazoru o autoch-
ténnosti malokarpatského krystalinika. Je to
periplutonickd metamorféza, a to i v brati-
slavskom a modranskom masive, pritomnost
v podstaie analogickych, pre Malé Karpaty
Specifickych slabsie metamorfovanych staro-
paleozoickych komplexov v oboch masivoch
(Korikovskij — Cambel et al., 1985) a prejavy
prie€ne orientovanych Struktir (obr. 2). Na
druhej strane sa ukazuji rozdiely vo wveku
bratislavskych (388 + 38 mil. r.) a modran-
skych (347 4- 4 mil. r.; Cambel et al., 1977}
granitoidov a v zloZeni oboch typov granito-
idov. Odlisny je aj bezprostredny obal grani-
toidov. Bratislavské granitoidy sprevddza pa-
rarulovy komplex analogicky vidC3ine metamor-
[itov jadrovych pohori (pezinskd sekvencia).
Az v ich nadlozi st slabsie metamorfované
komplexy (pernecka sekvencia, harménske si-
vrstvie]) analogické bezprostrednému obalu
modranskych granitoidov. VyraznejSie roz-
diely sa i medzi slabSie metamorfovanymi
komplexmi v jednotlivfch aredloch — tele-
sdch malokarpatského krystalinika.

Zoradenie vekove priblizne rovnakych, ale
metamorfne, Struktirne i obsahovo odlisnych
sekvencii v bratislavskej tektonickej jednot-
ke moZe byt len dosledkom hercynskej tek-
toniky.

Aj sprievodné sekvencie obalového mezo-
zoika (predtym povazované za vyviny malo-
karpatskej jednotky: devinsky, borinsky, kad-
lubsky a orediansky; Mahel, 1961; 1967) vy-
kazuji také paleotektonické rozdiely jur-
skych ¢lenov, Zze nézor na ich alpinske tek-
tonické zbliZenie je oprdavneny (obr. 3). Na-
vySe kaid4d zo sekvencii vytvara ,obal“ iné-

ho krystalinika.

Devinska sekvencia s mocnejsimi triasovy-
mi vipencami a dolomitmi a brekciovitymi lia-
sovymi vapencami tvori o<al bratislavského
telesa — bratislavsky prikrov, sekvencia Kad-
lubek s tenkymi plytkovodnymi a svahovymi
Clenmi tvori obal prikrovovej 3upiny Badurky,
oreSianska sekvencia s hibSievodnymi jursky-
mi a spodnokriedovymi ¢lenmi tvori obal mod-
ranského prikrovu. Borinska sekvencia so sva-
hovymi litotypmi (borinské vapence, zlepen-
ce Somara), zvlast Specificki v ramci tatrika,
je nahrnutd v okrajovej cCasti krystalinika.
Nadvédzuje na fu flySoidn2 liasové suvrstvie
s valsimi i mensimi olistolitmi (Plasienka) a
marianske vrstvy s bridlicami. Mocny komplex
vapnitych bridlic a sliefiovcov so 3o3ovkami
manganovych bridlic je zrejme stiCastou naj-
spodnejsieho prikrovu. Mocné masy marian-
skych vrstiev, pravdepodobne 3ir3ieho strati-
grafického sivrstvia (vrchny lias — spodny
malm?), rozloZené v samostatnej okrajovej
Strukidire v tuseku Stupava — Lozorno, si
analogické znamemu alpskému litotypu — Biin-
derschiefer — reprezentantovi penninika. Na-
vy3e i vrchny neok6m a alb si vyvinom blizke.
Na zaklade toho predpokladdame, Ze okrajova
Struktira patri k véahiku, ktoré je pokraco-
vanim penninika do Zapadnych Karpat (Ma-
hel, 1981). Zaujimavi je aj facidlna blizkost
marianskych vrstiev k posidoniovym vrstvdm
charakteristickym pre bradlové pédsmo, na-
znaCujicim zaCiatok vyraznejsej oceanizicie.

RozloZenie rozdielnych paleozoickych i me-
zozoickych sekvencii vedla seba i nad sebou
je zrejme vysledkom ich tektonického hercyn-
skeho a alpinskeho zbliZzenia. Alpinske tek-
tonické procesy nezotreli hercynske prvky asi
vdaka plyt3ej pozicii. Napadné si odlisnosti
hercynskych 3truktGrnych prvkov, prejavujd-
ce sa tym, Ze v rulovom komplexe (per-
neckom) osi B vrds prebiehaji paralelne
s priebehom hercynskej metamorfnej bridlié-
natosti, t. j. v smere S] — ]V (Klukan, v tlaci),
a tym, Ze v slabSie metamorfovanych ¢lenoch
krystalinika s ojedinelymi mikro a mezovra-
sami sa popri smeroch SZ — ]V vgraznejsie
prejavuji i smery JZ — SV.

Prejavom alpinskych vrésneni je rozsiahla
mylonitizdcia v bratislavskom i modranskom
telese, zvlast vyrazna na styku s mezozoicky-
mi ¢lenmi.

Vyraznejsie uplatnenie staroalpinskych hori-
zontdlnych pohybov v malokarpatskom tatri-
ku dokladaji (obr. 4, 5):

— lezaté vrasy budované mezozoickymi sek-
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venciami, ale aj paleozoickymi Clenmi a gra-
nitoidmi; zvla3t vyrazné v modranskom tele-
se (Mahel, 1979),

— néasunovd pozicia bratislavskych grani-
toidov na borinskych v&pencoch a marian-
skych vrstvich pri zdpadnom okraji brati-
slavského granitoidného telesa,

— alochténna pozicia rdl a svorov brati-
slavsk2ho telesa preukazani vrtmi pri jeho
zapadnom okraji (Poldk — Rak, 1981),

— vyskyt mezozoickych bazik s xenolitmi
mezozoickych védpencov uprostred metamorf-
nzho plasta kryhy Badurky (Hovorka — Spi-
siak, 1983),

— nové gravimetrické mapy a profily, po-
dla ktorych granitoidy v bratislavskom ,ma-
sive“ nesiahaji hlb3ie ako 1000 m (Barta,
1985),

— seizmicky hlbinny profil naprie€¢ bra-
tislavskym masivom na spojnici Lozorno —
Jur pri Bratislave s nésunovou plochou gra-
nitoidov v hibke 1500 — 2000 m (Tomek, tdstna
informacia).

Viaceré osobitosti (v ré&mci tatrika) malo-
karpatského krystalinika si nesporne znakmi
priblizenia k unterostalpinu, sZasti k pennini-
ku. Pri porovnavani podstatnej Casti malokar-
patského tatrika s alpskymi jednotkami (Ma-
hel, 1980, 198la, 1983) treba v3ak mat na
zreteli tieto zakladné znaky tatrika platné v
Malych Karpatoch:

— pestrejsi a kompletnejsi vyvin mezozoic-
kych sekvencii od spodného triasu po spodny
cenoman s dvoma vyraznymi, paleotektonic-
ky odlitnymi typmi — na severe hl-okovod-
nym a na juhu plytkovodnym,

— v krystaliniku podstatne vaCsi podiel
granitoidnych mdés, ktoré maji tendenciu vy-
tvarat samostatné prikrovové Supiny,

— zachovanie predalpinskych Struktir, me-
nej vyraznd penetrativnu alpinsku tektonizi-
ciu viazand hlavne na presunové linie.

V kriZilanskom prikrove Malych Karpat
je popri rozsiahlom =zastipeni vysockej jed-
notky pozoruhodné priestorové rozlozenie vy-
sockého a zliechovského dielového prikrovu
(obr. 6, 7, 8, 9).

Vysocky prikrov je rozloZeny v tylovej Cas-
ti prikrovu v Pezinskych Karpatoch. Jeho zo-
Supinovatené digitacie (digitdcia Pristodolku
a digitdcia Vyvratu), tak ako inde v Zapad-
nych Karpatoch zékladové digitdcie kriZian-
ského prikrovu, tvoria mocné triasové vapen-
covo-dolomitické komplexy, karpatsky keuper
a fatranské suavrstvie. Vysocky prikrov so svo-
jimi zadkladovymi digitdciami nadvédzuje na sem-

merinsky Supinovy systém, ¢o svedli skor v
prospech nazoru o prisludnosti tychto 3upin
k mittelostalpinu ako k unterostalpinu (Toll-
mann, 1963, 1967).

Kriziiansky prikrov zliechovského typu, roz-
lozeny hlavne v €elovej €asti prikrovu (pred
celami choéského prikrovu), je prevrasneny
sprievodnym maninskym prikrovom bosacke-
ho vyvinu. Frankenfelsky prikrov s okrajo-
vou ¢elovou 3upinou znadmou ako ,Kieselkalk-
zone“ je ich zdpadnym pokragovanim.

.Kieselkalkzona“, povaZovanid za okrajovd
supinu frankenfelského prikrovu, sa ani ob-
sahovo, ani Struktdrne, ani priestorovym po-
stavenim neli¢i od maninskeho prikrovu (bo-
Sacky vyvin). A to povazujeme za dalsi znak
struktirnej i genetickej previazanosti manin-
skeho a kriznansk3ho prikrovu.

Znakom priblizenia k Alp“m je, Zze do celo-
vej Casti kriznanského prikrovu sa dostivaja
starsie Cleny, hlavne dolomity, ktoré spreva-
dzaji zliechovsky sled v podloZi neogénu vie-
denskej panvy. TaZzko ich v3ak mozno odlisit
od dolomitovych més Cciernovazskej sekven-
cie.

Davno zname osobitosti v stavbe prikrovov
vyssich ako kriziansky v Malych Karpatoch,
vyjadrené i osobitnymi nazvami (veternicky,
havranicky, jablonicky), s dosledkom pri-
berania niektorych alpskych znakov (vaZsi
podiel wettersteinskych vipencov aj v choZ-
skom prikrove, ako aj postupny prechod z
karpatského do alpského modelu stavby —
priestorové rozmiestnenie jednotiek). Typic-
ké karpatské jednotky bielovdzska a Cierno-
vazska v tylovej Casti cho€ského prikrovu ne-
vystupujd, ale podla alpského modelu sd na-
kopené v Celovej C€asti prekrytej neogénom
viedenskej panvy. Tylovi ¢ast choZského pri-
krovu zastupuje veternicka jednotka ,zmie-
gangého" typu s reiflinskymi, ale i wetterstein-
skymi vdpencami. Ona vytvdra najmohutnejsi
element v nadlozi melafyrovej série (typicky
karpatsky znak; obr. 10). Pre neogénne pod-
lozie viedenskej panvy nie je typické vy-
klifiovanie alpskych a nasadzovanie Kkarpat-
skych jednotiek (JiFicek, 1981), ale vzajomné
prepojovanie geome:rickych telies s postupnou
prestavbou alpského a karpatského planu s
postupnym premiestiiovanim jednotiek z po-
zicie vedla seba (alpsky model) do pozicie
nad sebou (karpatsky model).

1 ked v postaveni vrchnokriedovo-paleogén-
nych komplexov Myjavskej pahorkatiny osta-
va vyriedit vela zésadnych otizok, pre novy
pohlad na vztah Alp a Karpit povaZujeme
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za vychodiskové dva poznatky: Vrchnokriedo-
vo-paleogénnu sekvenciu, oznafovani ako v§-
vin, resp. brezovskid sekvenciu, nepovaZujeme
ani za neskorotektonicky €len, ani za pokra-
Covanie gieshiibelskej Struktdry. Predstavuje
vysdiu Struktirnu etdz v nadloZi jablonického,
v severnej c&asti azda i choéského prikrovu
Lielovdazskeho typu, presunutdi cez vrchnokrie-
dovo-paleogénny komplex jednotky Surovin.
Tato sekvencia s neprerusenym vrchnokriedo-
vo-eocénnym sledom (Began — Salaj, 1983)
sprevddza v podlozi vztytené S3truktiry kriz-
nanského prikrovu (spolu s maninskym) i
prikrovu chotského ¢iernovazskeho a bielo-
vazskeho typu. Vnitornejsie C€asti sekvencie
Surovin, prekryté plochej$imi Struktdrami jab-
lonického prikrovu, by mohli byt ekvivalen-
tom gieshiibelskej priehlbne (obr. 11, 12).

Poznatky $irSieho vgjznamu

1. Vystupovanie litologicky, metamorfne i
Struktirne odlisSnych paleozoickych sledov, ve-
kove viac-menej synchrénnych v tej istej al-
pinskej tektonickej jednotke (bratislavsky pri-
krov), je dosledkom ich tektonického zjedno-
tenia neohercynskymi presunmi. Hercynske
prikrovy mali vyznacna dGlohu nielen v stav-
be malokxarpatského, ale i v znacnej Casti
tatrického krys$talinika Z4padnych Karpét.
Predalpinske prikrovy v3ak zastiera alpinska
tektonika, ale tiez hercynska metamorf6za
mladéia ako hlavnd hercynska tektogenéza.

2. V ramci Zéapadnych Karpat anomilna
skladba malokarpatského tatrika (hojnost pa-
leozoickych sekvencii a osobitné typy mezo-
zoickych sekvencii) vyplyva i z vystupu jeho
najspodnejSich jednotiek pri severozZpadnom
okraji sustavy tektonickych okien, rozloze-
nych v prechodnom segmente medzi Alpami
a Karpatmi. Pritom sa jedna o Celové Casti
v podlozi necgénu Podunajskej niZiny hlbsie
zekorenenych prikrovovych jednotiek. S ob-
ccktnou stavbou treba pofitat i v hlb3ich eta-
zach ostatnych, hlavne severnych jadrovych
pchori.

3. Mezoalpinske vrasnenie postihlo celé Ma-
1é Karpaty a Myjavski pahorkatinu. Pritom
karpatské tektonické jednotky priesiorove nad-
viazali na alpské. Vyklinovanie niektorych
jednotiek na prechode z Alp do Karpat, napr.
Grauvackenzona na alpskej, prip. telesd me-
lafyrovej série na karpatskej strane, je poz-
diz alpsko-karpatskej sdstavy beznym javom,
zvlast casiym na prechode z jedného segmen-
tu alpid do druhého.

4. V Malych Karpatoch, ale i v celom pre-

chodnom segmente medzi Alpami a Karpatmi
(i pri vfchodnom okraji Alp) sa laterdlne posu-
ny, vyraznejSie neZ kdekolvek inde, prejavuji:

— v zmene vychodoalpského smeru Struk-
tir (smer Z — V) na zédpadokarpatsky (JZ —
SV) a v penniniku rechnitského tektonického
okna dokonca v uplatneni sa 3truktir smeru
S — ] (Pahr, 1977).

— v ohybe z&padného okraja jurskych
Clenov platformného o-alu do smeru SV — jZ
(Wessely, 1975),

— v hojnosti zlomovych zén smeru S — ]
v Malych Karpatoch s viacerymi lokalnymi
posunmi 1 — 5 km (obr. 2 a 13).

5. Vzajomny prechod z karpatského staveb-
ného planu do alpského sa v Malych Kar-
patoch prejavuje:

— obsahovo — narastom wettersteinskych
vapencov; typickym reprezentantom prechod-
ného typu je veternicky <¢&iastkovy prikrov,
ktory predstavuje juznd Cast kme?ového choc-
ského prikrovu, ako aj nérastom vrchnokriedo-
vych sekvencii a v Kkrystaliniku nirastom
slabsie metamorfovanych metamorfitov;

— Struktirne — preskupovanim jednotiiek
s postupnym prechodom z pozicie vedla seba
(podla alpského modelu) do pozicie nad se-
bou — charakteristickej pre karpatsky model.
Sprevadzanie choCského prikrovu melafyrovou
sériou rozlozenou len pri vnitornom okraji,
pritomnost triasovych ¢lenov v pricelovej a
celovej casti kriZiianského prikrovu a vystia-
penie spodnejsich jednotiek cho¢ského prikro-
vu (cCiernovaZskej ?, bielovaiskej) v celovej
a priZelovej Casti prikrovu je prikladom alp-
ského modelu. Vystupovanie nizSich prikrovov
v podloZi a v zazemi vysSich (kriZiianského
ako celku v pomere k vy$sim) je prikladom
karpatského planu.

6. Struktdrna a genetickd zviazanost ma-
ninskeho prikrovu s kriZznanskym, v Bielych
Karpatoch daleko uZ3ia ako na Povazi, sa
zvlast vyrazne prejavuje v podloZi neogénu
viedenskej panvy a hlavne pri vychodnom
okraji Alp. V podlozi viedenskej panvy si obi-
dva prikrovy spolu s cCelovou castou chod-
ského prikrovu sicastou pribradlovej Supinovej
z6ny. Vo vychodnej &asti Severnych Vapenco-
vych Alp vyivara tzv. Kieselkalkzéna — ana-
16g maninskej jednotky (jej juhozdpadny cip)
— okrajovd 3Supinu frankenfelského prikrovu.

7. Povrchnokriedové az poeocénne horizon-
talne presuny véacsSieho rozsahu, inde v cen-
tralnych Karpatoch spdjané len s pribradlo-
vou zo6nou, postihuji pravdepodobne celé Ma-
1é Karpaty.



