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M a i n e KapnaTM — cocraBiiaa n a m . cerMeirra Mem/jy KapnaiaMH H Ajrena­

M H ; 3iia.veHaTejibHoe TeirroHinecKoe OKHO aroint^ 

TarpHKyM Majiwx KapnaT aBJiaeTca cocTaBHOŕi Macrbio TeKTOHM êcKMX 
OKOH Ha pyOe>Ke Anbn M KapnaT. AJIMIHHCKMC nOKpoBbi B TaTpwicy Mac-
KMpyiOT Bbipa3HTejn>Hwe repuHHCKwe nepeMemeHwa. 

BbicoitKaa enitHitna Majiwx KapnaT aBJiaeTca npoAOJUKeHweM CeMepHH-
CKOii MeuiyiiMaToii tMCTeMW, 3JiHexOBCKan Ha tppaHKeHcpeJibCKMM nOKpoB 
a MaHMHCKaa Ha KnecejiKajiK30Hy. B no^Be HeoreHa BCHCKOM isiia/tUHM Bbic-
inne nOKpoBbi njiaBHO nepecTpoeHbi c KapnaTCKOro crpyKTypHOro iuiaiia 
(c eAHHMuaMM Hafl COĎOM) Ha ajibncKMM (c e«MHMti,aMM B03Jte ce6»). Bpe­
30BCKaa MejiOBO­najieoreHHaa cexBeHUHH He aBJiae­rca npo«OJi»eHHeM TH­
niiMHoň rocaBCKOň dpopMauim. OHa cocTaBHaa nacTb Bbicmero crpyKTyp­
Horo 3Ta5Ka, nepefcyHyTaa «iepe3 ceBepHbiň nuK rncry6ejicKOH crpyKTypM 
M nepe3 B3Aw6neHHbie CTpyKTypbi HW3iuero 3Ta>Ka. CTpoeHHOro XOHCKMM, 
KPH5KHHHCKHM M MaHMHCKHM nOKpOBOM M MejIOBO­HeOreHHOM CeKBeHU,MeM 
CypOBHH. 

The Malé Karpaty Mts. — const i tuent t rans i t ional segment between the 
Carpathians and Alps; important tectonic window of the Alpides 

The Tatricum of the Malé Karpaty Mts. is a par t of the system of 
inl iers at the boundary of the Alps and Carpathians . The Alpine nappes 
in the Tatricum are obscurring distinct Hercynian over thrus ts . 

The Vysoká unit of the Malé Karpaty Mts. is l inked with the Semmering 
sliced system, the Zlicchov unit with the Frankenfels nappe and the 
Manin unit with the Kieselkalkzone. 

In the subst ra tum of the Neogene of the Vienna basin is gradual re ­
building of the Carpathian s t ruc tura l plan (with units lying above one 
another ) to the Alpine plan (with units in juxtaposit ion) in the higher 
nappes . 

The Brezová Cretaceous­Paleogene sequence is par t of the higher 
s t ruc tura l stage, which overlaps nor thern corner of the Giesshubler 
mulde and erected s t ructures of the lower s t ruc tura l stage (Choi nappe, 
Krížna — Manin nappes and Upper Cretaceous­Paleogene Surovín) se­
quence. 
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The Malé Karpaty Mts. are known to 
geologists as marginal mountains, situa­
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 Carpathian — a horst 
elongated in West Carpathian direction 
(SW — NE) with a vast Tatric „core", 
Subtatr ic Krížna, Choč and higher nap­

pe ~. In the southern part, in the Pe 
ziiiiké Karpaty Mts., the horst is homoge 
neous morphostructural ly; in the northwes­

tern part it is dissected by the Buková dep­

ression filled up with an aberrant (tran­

sitional) type of the Central Carpathian 
Paleogene sequence. The morphostruc­

turally more dissected northern part of 

the mountains — the Brezovské Karpa­

ty Mts. together with the Myjavská pa­

horkat ina 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 s t ructure , which appear as spe­

cific propert ies from the Carpathian view 
(Maher, 1983). They are, however, a 
consequence of approaching the Alps. 

The crystalline core is built up of gra­

nitoids and metamorphi tes . The differen­

ces of granitoids from the fundamental 
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Fig. l. 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 
— Krížna nappe, 5 — 
Manin nappe. 6 — Choč 
and higher nappes, 7 — 
Upper Cretaceous­Paleo­
gene periklippen units, 
8 — Paleocene subflysch. 
9 — Neogene sediments. 
10 — Klippen Belt, 11 
— overthrust lines, up­
thrusts, faults 
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Bratislava 
Fig. 2. Tectonic map ot the SW part of the Pezinské Malé Karpaty Mts. 1 — 5 — 
crystalline rocks: 1 — a — Bratislava two­mica granite, b — leucocratic granites, 
2 — a — Modra granodiorite, b — two­mica granite, c — automelamorphosed 
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 — 
Harmónia formation, 5 — amphibolites, 6 — 8 — envelope units: 6 — Devín unit, 
7 — Kadlubek unit, 8 — Orešany unit, 9 — Borinka unit, 10 — Krížna nappe, a — 
Vysoká nappe, b — Zliechov nappe, 11 — 14 — Choč 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 — pre­Alpine (Hercynian) struc­
tural elements, 18 — a — metamorphic foliation (S!), b — B­axes 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 cataclasttc foliation in granitoids, 23 — B­axes of mesofolds, 24 — B­axes of 
kink folds, 2P — overthrust planes of I. order, 26 — overthrust planes of II. order, 
27 — upthrusts, 28 — recumbent folds, 29 — normal faults and strike­slip faults 
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West Carpathian Ďumbier and Prašivá 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 micaschist­gneisses 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 Častá sequence of 
flysch type in the upper part with the 
Harmónia 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 Somár, also the 
deep­sea Marianka shales of wider stra­

tigraphic range. The paleotectonic va 
riefy and contrastness of whole sequen­

ces (Fig. 3) and from structural viewpoint 
the considerable extent of Mesozoic mem­

bers folded in amidst crystalline rocks 
of the Modra ,,'nas^if" are conspicuous 
(Mahel, 1972, 1979). 

The Krížna 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 folds­digitations and subordi­

nate nappes as the fundamental tectonic 
style. It, however, differs in a dispro­

portionately great portion of a unit with 
shallower­water members — the Vysoká unit 
(Mahei, 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 Vysoká 
unit, formed by the Bošáca sequence (Ma­

hef, 1978), has a considerable portion 
of Upper Triassic members and a parti­

cular Liassic lithotype. 
The Choč 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 Čierny Váh nad Bie­

ly Váh 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 Myjavská pa­
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horkatina Upland are characterized by 
the presence of thicker Upper Cretaceous-
Paleogene sequences, moreover, of two 
developments: the Periklippen Surovín 
development without a more distinct 
break between the Cretaceous and Pa 
loogene members and the Brezová 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. (Buková 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 (Bošáca) 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 Čierny Váh and Biely Váh 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 
Faleoalpine 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 — 
Paleocene 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 (Krôll — Wes­

sely, 1973; Ngmec — Kocák, 1976). 
To the features specific for the seg­

ment transitional between the Alps and 
Carpathians called the Devínske Karpa­

ty Mts. (Maheľ, 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 .M„ts. 
in higher nappes, in the Vysoká nappe 
(Maheľ, 1967; Michalík, 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 north­southern) 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 
Ždanice — Hustopeč 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 
t ransversal ridge, which connects the Bo­
hemian massif with the Hungarian massif 
(Maheľ ,1983) and probably forms a bar­

rier to spreading of Alpine ear thquakes 
into the Carpathians (Zátopek, 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. (Beránek — Weiss, 
1980). We put the presence of Tatric 
units unknown from other core moun­

tains, which are lowermost structural ly, 
paleogeographically the northernmost 
elements of the Tatricum and possibly 
already also of the Penninicum, into con­

nection with uplifting of the Malé Karpaty 
Mts. (Maheľ, 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 relat ions 
between the Carpathians and Alps, but 
also of the s t ructure of the deep substra­

tum, which could be the marginal par ts 
of the Bohemian massif (s. s.) including 
the Mesozoic envelope of transit ional­

slope type, result . So the possibility of 
extension of areas perspective for oil and 
gas arises. 

For solution of these questions parti­

cular at tent ion 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 relat ion to perspective oil and 
gas deposits" (Maheľ, 1984) with the lea­

ding ideas: 
— allochthonity of the Tatricum of the 

Malé Karpaty Mts. with several nappe 
slices; contradict ion 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 undeep position (partly ex­

posure) of the underlying Penninicum 
and autochthonous substratum (Bohemian 
massif), or with its Mesozoic envelope, 

— connection of the rear parts of the 
Krížna nappe (Vysoká unit) with the 
Semmering sliced system and of the 
frontal par ts of the nappe refolded with 
the Manin unit to the Frankenfels­Lunz 
sliced system including the Kieselkalk­

zone­structures, which are the bearers of 
several deposits of natural bitumens in the 
substra tum of the Vienna basin. 

— l inking of the Veternik, Havranica, 
Jablonica nappes, but also of the lower 
nappe slices of Čierny Váh and Biely 
Váh types from the Malé Karpaty Mts. 
with the Alpine nappes of the Lunz and 
Otscher group, 

— incorporat ion of the Upper Creta­

ceous­Paleogene sequences of the Myjav­

ská pahorkat ina Upland in the nappe 
s t ruc ture as a higher structural stage. 

Allochthonity of the Malé Karpaty Tatri­

cum and its relat ion to units from t he 
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 (Maheľ, 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 tbe 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 — 15U MPa testify to several 
stages of the Hercynian tectonometamor­

phic processes. These, however, formed 
the Hercynian structural plan not only 
by vertical displacement of blocks, but 
also with action of the horizontal com­

ponent of movements. The fan­shaped 
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 lo 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 wide­spread, e. g. the Late Pa­

leozoic Wechsel series and the Early Pa­

leozoic Ranách series. But the differen­

ces in the individual bodies cannot es­

cape from nearer geoteclonic 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 mica­schist 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 sequence. 
Its particularity is structural connection, 
in places through a layer of tectonic 
breccias, with the phyilite­amphibolite 
formation designated by us as the Per-

nek sequence, or with the Harmónia for­

mation. In the Modra „massif" the Pezi­

nok sequence is missing. 
Detailed studies (Klukan — Putiš) 

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 (Planderová in Cambel — Plande­

rová, 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 lower­grade me­

tamorphosed complexes in the individual 
areas­bodies of the Malé Karpaty crys­

talline rocks. 
The Modra area is characterized by a 
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Fíg. 3. Lithological columns of the Tatric units of the Malé Karpaty Mts. (according 
to Mahef — Kullmanová — Piašienka, 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, S — marly limestones, 10 — sandy and organogenic­crinoidal and luma­
chelle limestones, 11 — red haematitized limestones with indications of nodularity, 
12 — massive limestones of Borinka type, 13 — grey limestones, 14 — dolomites, 
15 — nodules and thin layers of cherts in limestones, 16 — silicites, 17 — cherty 
limestones 

complex of sericite­biotite and quartz 
phyll i tes to quartzi tes or a flysch for­

mation — the Casta sequence and thicker 
Harmónia formation of sericite­chlorite 
phyllites with a higher portion of bitu­

minous component with lenticles of crys­

tal l ine l imestones (often altered into er­

lans) and smaller bodies of basic rocks. 
The extensive fan, which l inks up the 

Bratislava and Modra body and the Ba­

durka slice is mainly built up of a vol­

canogenic complex with bodies of am­

phibolites and gabbros — the Pernek 
sequence. 

The differences in the type of meta­

morphi tes in the individual areas and 
bodies 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 Devín, Borinka, Kalubek and Orešany 
developments; Maheľ, 1961; 1967] show 
such paleotcctonie differences of the Ju­
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rassic members tha t the opinion of their 
tectonic approaching­Alpine is justified 
(Fig. 3) . Moreover, each of the sequences 
forms an „envelope" of other crystall ine 
complex: 

— the Devín sequence with thicker 
Triassic l imestones and dolomites and 
brecciated Liassic l imestones envelope 
of the Bratislava massif, 

— the Kadlubek sequence with thin shal­

low­water and slope members is found 
in envelope position of the Badurka nappe 
slice, 

— the Orešany sequence with deeper­

water Jurassic and Lower Cretaceous 
members forms the envelope of the Mod­

ra nappe, 
— the Borinka sequence with slope 

l i thotypes (Borinka l imestones, Somár 
conglomerates) , especially specific in the 
frame of the Tatricum, is piled up in the 
marginal part of the crystall ine complex. 
The flyschoid Liassic formation with 
smaller, and larger olistholiths (Plašien­

ka) is connected with it and the Marian ­
ka beds with shales — a thick complex 
of calcareous shales and marls tones with 

lenticles of manganese shales are ob­

viously a par t of the lowermost nappe . The 
thick masses of the Marianka beds of 
probably wider s t ra t igraphic range (Up­

per Liassic — Lower Malm?) si tuated in 
a part icular 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 s t ruc ture (si tuated 
between Stupava and Lozorno) to the 
Vahicum — the continuator of the Pen­

ninicum into the West Carpathians (Ma­

heľ, 1981b). Facial proximity of t he Ma­

rianka beds to the Posidonia beds, a mem­

ber so charactest ic of the Klippen Belt 
indicating the beginning of more distinct 
oceanization, is not uninteres t ing. 

Distribution of different Paleozoic and 
Mesozoic sequences in juxtaposit ion and 
above one another is obviously a resul t 
of their tectonic Hercynian and Alpine 
approaching. The Alpine tectonic proces­

ses did not wipe out the Hercynian ele­

ments, perhaps owing to a shal lower po­

Choé nappe 
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M o d r a nappe 

i TS2 MR *m ijm nES 
Fig. 4. Schematic profile through the Malé Karpaty Mts. 1 — Paleogene filling 
of the Buková depression, 2 — breccias­Upper Cretaceous, 3 — higher nappes, 
i — 5 — lower partial unit of the Choč­nappe: 4 — upper stage, 5 — lower stage, 
6 — basal part of the Choč nappe (Melaphyre series), 7 — Krížna nappe: a — 
Zliechov nappe, b — Vysoká nappe, 8 — 9 — envelope Mesozoic: 8 — deep­water 
units (Orešany and Borinka units), 9 — shallow­water units — Kadlubek unit, 
10 — Paleozoic complexes, 11 — granitoids 
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Fíg. 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 Triassic­quartzites, 5 — Middle­
Upper Triassic­limestones, dolomites. 6 — Jurassic — Borinka formation, 7 — Jurassic 
deep­water sequence, 8 — Jurassic­shallow­water sequence, 9 — Lower Cretaceous­
limestones with cherts, 10 — Albian­Lower Cenomanian­marly shales, sandstones. 
11 — 21 — Krížna nappe: 11 — Middle Triassic­limestones. 12 — Ladinian­Carnian­
dolomites, 13 — Carnian organodetrital and cellular limestones, 14 — Carpathian 
Keuper, 15 — Liassic cherty­cruioidal iimeslones. IB — Dogger— silicites, 17 — Malm­
nodular limestones, 18 — Tithonian­Lower Alnian­platy limestones, cherty limestones 
(15 — 18 — Vysoká sequence), 19 — Dogger and Malm­radlolarites, 20 — Tithonian­
Barremian marly limestones (19 — 20 — Zliechov sequence). 21 — Albian and Ceno­
manian­marlsi sandy limestones (flysch). 22 — 28 — Choč nappe: 22 — Permian­
variegated shales, sandstones, 23 — Permian­basalts of melaphyre type, 24 — 
Lower Triassic­sandstones. sandy shales, in the upper layers the Werfen beds. 
25 — Anisian­Gutenstein and Annaberg limestones. 26 — Illyrian­Cordevolian­Reifling 
limestones, 27 — Illyrian­Cordevolian­Wetterstein limestones, 28 — Upper Triassic 
(partly Ladinian) dolomites, 29 — Upper Cretaceous? — limestone­dolomite breccias. 
30 — Paleocene­subflysch, 31 — Neogene sediments, 32 — a — overthrust lines, 
b — faults 

sition. The differences of the Hercynian 
s t ruc tura l elements are conspicuous, as 
follows: 

— in the gneiss of the Pezinok complex 
the B­axes of folds are striking paralelly 
with the course of Hercynian metamor­

phic schi.stosity, i. e. NW — SE (Klukan), 
— in lower­grade metamorphosed 

members (Pernek, Harmónia) with spo­

radical 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

slava 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 (Maheľ, 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 (Polák — Rak, 1981), 
— occurrence of Mesozoic basic rocks 

with xenoliths of Mesozoic limestones 
amidst the metamorphic mantle of the 
Badurka slice (Hovorka — Spišiak, 1983), 

— new gravimetric maps and profiles 
according to which the granitoids in the 
Bratislava massif are not reaching dee­

per than 1.000 m (Bárta, 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 fundamental 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

ínanian with two distinct paleotectoni­

cally different types — a northern dee­

per water and southern shallower­water, 

— an essentially greater portion of gra­

nitoid masses in the crystalline complex, 
with the tendency to form particular 
nappe slices, 

— preservation of pre­Alpine 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 Krížna nappe with the 
East Alpine units 

The Krížna 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 Krížna 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 Vývrať 
— are built up mainly of Triassic com­

plexes quite typical of the Krížna 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 
Krížna 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 Krížna nappe mainly built up of the Vysoká 
unit in the Malé Karpaty Mts. 1 — Tatric (envelope) unit; Albian-Cenomanian-marls 
with layers of sandstones, 2 — 15 — Krížna nappe: 2 — Middle Triassic-limestones, 
3 — Middle uiassic-Carnian-dolomites, 4 — Carnian-light-coloured limestones, 5 — 
Upper Triassic-Carpathian Keuper, 6 — Rhaetian-Fatra beds, 7 — 11 — Vysoká 
sequence: 7 — Lower Liassic-sandy and cherty limestones and shales, 8 — Upper 
Liassic-Lower Dogger-crinoidal limestones, 9 — Dogger-cherty limestones, 10 — 
Malm-red, paniy 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 — Choč nappe­Permian­Lower Triassic­Melaphyre series, 17 — overthrust planes 

nappes. The upper members of the fun­

damental digitat ions of the Vysoká nap­

pe, mainly, however, the essential pa~t 
of higher, smaller digitations mostly for­

med into an immature klippen style (Ma­

heľ et al., 1967), are represented by Ju­

rassic and Cretaceous members of the 
Vysoká unit (Fig. 8). They are essentially 
analogous in development to those buil­

ding up together with members analo­

gous to the Zliechov sequence the Fran­

kenfels nappe in the Alps, well known 
mainly from the works of Plochinger 
(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 Vysoká sequen­

ce distributed on the Carpathian terr i tory: 
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Fig. 7. Chart of fundamental developments of younger members of the Krížna nappe 
in the Malé Karpaty Mts. (according to Kullmanová — Maheľ, 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: Vysoká unit, development, 
a — Prístodolok, b —at Kolovrátok, c — at Vývrat, d — in the northeastern part 
of the unit (area of Lošonec — Smolenice), e — Zliechov unit 

— in the rear part of the Krížna nappe 
(equally as the Mesozoic of the Semms­

rlng slices), 
— the frontal part of the nappe of 

higher order is represented by the Zlie­

chov sequence accompanied by the Manin 
unit, its Bošáca sequence close to the 
Vysoká one. 

Thicker complexes of the Zliechov and 
Bošáca sequences are cropping out in the 
section Bzince pod Javorinou — Drieto­

ma in the Biele Karpaty Mts. 
Connection of the Krížna 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 
Krížna 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-Rybáreň 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 Triassic­quartzites, 5 — Liassic­limestones, 
partly crinoidal with manifestations of sliding, 6 — Dogger­Malm­grey and pink 
limestones, 7 — Ncocnmian­light­coloured limestones; H — 13 — Orešany unit: 8 — Upper 
Liassic­marly limestones, shales, 9 — Dogger — platy limestones and cherty limestones, 
10 — Malm­cherty limestones, 11 — Tithonian­Hauterivian­platy limestones with 
chert nodules 12 — Barremian­Aptian­cherty crinoidal limestones, 13 — Albian­
Lower Cenomanian­flyschoid sequence. Krížna nappe: 14 — 23 — Vysoká unit: 14 — 
Middle Triassic­limestones, 15 — Middle Triassic­dolomites, 16 — Carnian­limestones, 
17 — Norian­Lower Rhaetian­Carpathian Keuper, 18 — Rhaetian­Fatra formation, 
19 — Liassic­crinoidal­spongolite formation, 20 — Upper Liassic­Lower Dogger­
crinoidal limestones, 21 — Dogger­Malm­nodular and organogenic limestones, 22 — 
Dogger­Malm­radiolarian limestones and radiolarites. 23 — Lower Cretaceous­lime­
stones, 24 — 25 Zliechov unit: 24 — Dogger­Malm­radiolarites, 25 — Tithonian Lower 
Cretaceous — marly limestones; 26 — Albian­Lower Cenomanian — flysch to 
flyschoid. Choc nappe, 27 — 30 — Melaphyre series, 27 — Permian­black shales, 
sllstones, 28 — Permian­variegated shales with intercalations of conglomerates, 29 — Lo­
wer Triassic­sandstones to quartzites, 30 — Spathian­marly shales, intercalations of 
limestones ­,.<,*£*»; 
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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 organodetrltal limestones, 5 — Dogger and Malm­
silicites, nodular limestones, 6 — Liassic­Bošaca formation, 7 — 11 — Krížna nappe: 
7 — Albian and Cenomanian­flysch formation, 8 — Tithonian­Aptian­marly limestones, 
9 — Dogger and Malm­radiolarian limestones, radiolarites, 10 — Liassic­Fleckenmergel 
11 — Rhaetian­Fatra formation, 12 — Norian­Carpathian Keuper, 13 — 17 — Choc 
and higher nappes: 13 — Rhaetian­Hauterivian — Rohatá skala sequence, 14 — 
Upper Tnassic — 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 abundant ly 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 Kríž­

na or also Manin nappe. A part of these 
dolomites belong to the Choc nappe of 
the Čierny Váh 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 Rohatá skala sequence (Jurassic — 
Lower Cretaceous) they are part of fron­

tal digitations of the Choc nappe thrus t 
over the younger members of the Zlie­

chov unit (Fig. 9). 
It may be concluded from distribution 

of the members of the Krížna nappe in 
the Biele Karpaty and Malé Karpaty Mts. 
tha t in direction to the Alps spatial dis­

tr ibution 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 Bošáca 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 Strážovské vrchy Mts. 

Clearing up of relat ions between the 
Krížna nappe and its s t ruc tura l analo­
gues from the Alps implies s t rengthening 
of the opinion: 

— spatial connection of the Krížna 

and Frankenfels nappe (Mahel, 1964; Prey, 
1965;1978). They differ mainly in the po­
sition in the s t ruc tura l plan; they ref­
lect most distinctly the differences of 
the Alpine and Carpathian s t ructura l 
plan. The Frankenfels nappe forms the 
marginal frontal element of the Obero-

Fig. 10. Geological map of the Vysoká nappe and Melaphyre series north of Mt. 
Vysoká in the Pezinské Karpaty Mts. 1 — 6 — Choč 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 — Krížna nappe: 7 — Middle Triassic-
limestones, 8 — Middle Triassic-dolomites, 9 — Carnlan 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 Krížna nappe the 
substratum of the Choč 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 Kríž­

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 Vysoká 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 Vysoká nappe is an insepa­

rable element (subordinate nappe of the 
Krížna 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 Krížna 
nappe, which is clearer in the SW corner 
of the Carpathians closer than in the 
Váh valley; at the eastern margin of the 
Alps the Kieselkalkzone — SW corner of 
the Manin nappe — is only a marginal, 
frontal appendix of the Trankenfels nap­

pe. 

Mutual connection of the „higher" nappes 
of the Malé Karpaty Mts. with the Lunz 
and Ďtscher system 

Unclear points in relation of tectonic 
units of the SW corner of the West Car­

pathians higher than the Krížna nappe to 

the nappes of the Alps are reflected in 
terminological non­uniformity. Terms ty­

pically West Carpathian (Choč nappe, Me­

laphyre series), particular (Veternik, 
Havranica, Jablonica, Nedzov nappes, 
Lakšáre sliced zone), but also typically 
East Alpine (Otscher, Lunz nappes, Fran­

kenfels­Lunz sliced zone) are used. The 
units in the substratum of the Neog°ne 
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 light­coloured Wetterstein, partly Stei­

nalm limestones, they are usually ranged 
as higher nappes identified with the Strá­

žov nappe (Andrusov, 1936; 1967), even 
with the Gemericum (Andrusov — Bys­

trický — Fusán, 1973; Biely — Bystrický 
— 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 (Jifíček, 
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 (Maheľ, 1973; 1978). 

The vast Melaphyre series in the Malé 
Karpaty Mts., equally as in other core 
mountains, builds up the basal part of the 
Choč 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 
pre­Permian Grauwackenzone members 
and limestone­dolomite 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 Neogene of the 
Vienna basin. The Grauwackenzone does 
not reach our terr i tory as if it were re -

Fig. 11. 'Ibctonic sketch-map of the Brezovské Karpaty Mts. and Myjavská 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 — Krížna nappe,, 6 — higher nappes: a — Rhaetian-
Neocomian and dolomites of the Choc nappe, b — Biely Váh type, c — Jablonica 
nappe, d — Veterník (partly Bebrava?) nappe, e — Nedzov nappe, 7 — Brezová 
unit: a - Upper Cretaceous sequence, b — Paleogene sequence, 8 — Surovín 
ot II. order, 12 — upthrust, faults 
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placed structurally by the Melaphyre se­

ries. 
The Čierny Váh 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

hatá skala sequence (Rhaetian to Haute­

rivian), building up the frontal slices of 
the Choč 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 
Frankenfels­Lunz 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 Váh 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 Bre/ovské Karpaty Mts. in smaller 
inliers (Hradište pod Vratnom) and in 
the Dobrá Voda sliced zone. The borehole 
DB­1 near Dobrá Voda encountered the 
Biely Váh unit in its typical development 
(with thick Lunz beds and Reifling lime­

stones). In the Biele pohorie Mts. the 
Biely Váh 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 Choč 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 light­coloured li­

mestones Anisian­Cordevolian in age, re­

semble the units of the Otscher (Gäller) 
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

javská pahorkatina Upland represent a 
transitional segment with the late­tecto­

nic Paleogene Buková depression, but also 
with thick Upper Cretaceous — Paleo­

gene complexes close to the Gosau type. 
We also considered the latter from the 
Myjavská pahorkatina Upland as elements 
more or less post­tectonic, 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 
post­Paleogene overthrusts, is necessary. 
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Incorporat ion of the Upper Cretaceous 
sequences in the nappe s t ruc ture 

For more detai led knowledge of the 
inner s t ructure of the Upper Cretaceous­

Paleogene complexes of the Myjavská pa­

horkat ina 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: 
— dist inguishing of the part icular Su­

rovín perikl ippen development with a 
continuous Upper Cretaceous­Eocene se­

quence different from the Brezová se­

quence (Salaj — Began, 1983). Their 
present­day 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 
Choč nappe in the substra tum of the 
Neogene in the nor theas te rn part of the 
Vienna basin, south of the inner margin 
of the flat s t ruc ture formed by the Uppor 
Cretaceous complexes. The tectonic sty 'e 
of the substratum of the Slovak part of 
the Vienna basin is obviously equal as 
on the Austrian terr i tory with two struc­

tural stages. The lower stage shows erec­

ted st ructures , mainly built up of the 
Lunz or Choč nappe, but also of Upp?r 
Cretaceous­Paleogene members and the 
upper stage has flatter s t ruc tures built 
up of the Otscher or Jablonica nappe 
but also of the Choč nappe with Upper 
Cretaceous­Paleogene complexes, which are 
probably laterally connected with the Bre­

zová sequence of the Myjavská pahorka­

tina Upland (Nemec — Kocák, 1976; Ky­

sela, 1984). 

The Brezová sequence (group of Bradlo 
and Myjava group sensu Samuel — Salaj 
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Fig. 13. Geological map of the Vysoká unit 
and Melaphyre series is the area of Smole­
nice, Lošonec strike slip. 1 — 12 — Krížna 
nappe: 1 — Upper Triassic — dolomites, 2 — 
Carpathian Keuper, 3 — Rhaetian­Fatra for­
mation, 4 — Liassic­sandy­crinoidal limesto­
nes and shales: a — coarse­grained crinoidal­
spongolite limestones, 5 — Upper Liassic­cri­
noidal limestones, 6 — Dogger­cherty lime­
stones, silicites, 7 — Maim nodular lime­
stones, 8 — Tithonian­Barremian­limestones 
with nodules of cherts (1 — 8 — Vysoká type), 
9 — Upper Liassic­Fleckenmergel, 10 — Dog­
ger­Malm­radiolarian limestones and radiola­
rites, 11 — Tithonian­Barremian­marly lime­
stones (9 — 11 — Zliechov type), 12 — Albian 
marly shales, sandstones, 13 — 19 — Choč nap­
pe: 13 — Lower Permian­dark­grey shales, 
sandstones, 14 — reddish­violet shales, sand­
stones, conglomerates, 15 — basalts of mela­
phyre type, 16 — Lower Triassic­sandstones, 
quartzites, 17 — Spathian­marly shales and 
limestones (13—16 — Melaphyre series), 18 
— Hydaspian­dolomites, 19 — Lower Anisian­
dark­grey limestones 

— Began, 1980) obviously neither repre­

sents a late­tectonic member, as it was 
considered until lately, nor the conti­

nuation of the Gieshiibler s t ructure . It 
was thrust together with the underlying 
Jablonica or other nappes over the outer 
Upper Cretaceous­Paleocene or Lower 
Eocene (Surovín, Gieshiibel; Fig. 12) se­

quences . We consider the presence of 
thick Eocene to Lower Oligocene mem­

bers in the Brezová 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 s t ructure , more or less syn­

chronous in the same Alpine tectonic 
unit, the Bratislava nappe, is the conse­

quence of their tectonic unification by 
Neohercynian over thrusts . 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 
crystall ine complex of the West Carpa­

thians. The pre­Alpine 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

th ians the anomalous composition of the 
Tatricum in the Malé Karpaty Mts. (abun­

dant Paleozoic sequences and part icular 
types of Mesozoic sequences) is also evi­

dent from the occurrence of its lower­

most units at the nor thwestern margin 
of the system of inliers, distributed in the 
segment t ransi t ional between the Alps 
and Carpathians. There are the frontal 
par ts of the nappe units more deeply 
rooted in the substratum of the Neo­

gene of the Danube lowland. 



Mineralia slov., 19, 1987 

3. The Mesoalpine folding affected the 
whole Malé Karpaty Mts. and Myjavská 
pahorkat ina Upland. The geological bo­
dies-Carpathian tectonic units a re spa­
tially linked with the Alpine ones there . 
Wedging out of some units at t ransi t ion 
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 sys­
tem, frequent at transit ion from one seg­
ment of the Alpides to other. 

4. Lateral strike slips a re more distinct 
in the Malé Karpaty Mts. but also in the 
transit ional segment between the Alps 
and Carpathians (even already at the 
eas tern margin of the Alps), manifested 
by: a) the change of the East Alpine di­
rection of s t ructures (W — E direction) 
into the West Carpathian SW — NE and 
in the Penninicum of the Rechnitz inlier 
even the effect of s t ructures 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 zon»s 
of N — S direction in the Malé Karpaty 
Mts. with several local str ike slips of 
1—5 km (Fig. 2 and Fig. 13). 

5. The mutual transit ion from the Car­
pathian building plan to the Alpine is 
shown in the Malé Karpaty Mts.: a) in 
content — increasing Wetterstein lime­
stones; a typical representat ive of the 
transit ional type is the Veternik subor­
dinate nappe, which represents the sou­
thern part of the primary Choč nappe; 
b) increasing Upper Cretaceous sequen­

ces and lower­grade metamorphosed me­

tamorphi tes in the crystalline rocks; c) 
structural ly­regrouping of units with gra­

dual t ransit ion from juxtaposition accor­

ding to the Alpine model to the position 
above one another­character is t ic of the 
Carpathian model. Accompaniment of the 

Choč 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 
Krížna nappe and the occurrence of lower 
units of the Choč­nappe — the Čierny 
Váh (? ) , Biely Váh units in the frontal and 
near­frontal part of the nappe. The oc­

currence of lower nappes in the sub­

s t ra tum and in the hinter land of higher 
nappes (of the Krížna 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 Krížna nappe, 
much closer in the Biele Karpaty Mts. 
than in the Váh 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 Choč 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. Post­Upper Cretaceous and post­

Eocene horizontal str ike slips of greater 
extent, 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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Malé Karpaty — súčasť prechodného segmentu medzi Karpatmi 
a Alpami; významné tektonické okno alpíd 

Malé Karpaty sa ako okrajové pohorie su­

sediace s Východnými Alpami vyznačujú prí­

tomnosťou všetkých základných západokarpat­

ských jednotiek. Každá jednotka však vykazuje 
celý rad obsahových i š t ruktúrnych odchý­

lck, ktoré sa z karpatského pohľadu javia 
ako špecifiká. Väčšina týchto osobitostí je dô­

sledkom priblíženia k stavbe Älp. Popri ..mie­

šaní sa", karpatských a alpských prvkov sa 
v stavbe Malých Karpát stretávame s feno­

ménmi, ktoré považujeme za charakter is t ic­

ké pre prechodný segment medzi Alpami a 
Karpatmi, za endemity tzv. Devínskych Kar­

pát (Maheľ, 1983), geneticky podmienenými 
priečnym prelomom prepájajúcim Český a Ma­

darský masív. K takým endemitom treba pri­

radiť i zdvih hlbokého podložia v Malých Kar­

patoch. výstup spodných š t ruktúrnych elemen­

tov tatr ika, ktoré inde na povrch nevystupujú, 
a pravdepodobne i výstup penninika. V ta­

kom poňatí predstavuje malokarpatské tatr i­

kum súrasť sústavy tektonických okien zná­

mych z východných okrajov Älp (obr. 1). 
Pri takomto prístupe vystupuje do popre­

dia rad dôležitých otázok, týkajúcich sa vzťa­

hu Älp a Karpát, stavby podložia neogénu 
viedenskej panvy, ako aj perspektívnosti lo­

žísk ropy a zemného plynu. 
Rad závažných poznatkov sa získal pri rie­

šení nasledujúcich problémov: 
— alochtónnost ta t r ika Malých Karpát s via­

cerými príkrovovými šupinami — protiklad 
predstavy o autochtónnom postavení kryštali­

nika Malých Karpát a jeho negatívnom vplyve 
na perspektívnost ložísk živíc vo východnej 
časti viedenskej panvy, 

— nehlboká pozícia (sčasti výstup) podlož­

ného penninika a zdvih autochtónneho podlo­

žia (Český masív) , pr ípadne aj jeho mezo­

zoického obalu, 
— nadväznosť tylových častí krížňanského 

príkrovu (vysockej jednotky) na semmerin­
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ský šupinový systém, ako aj nadväznosť če­
lových častí príkrovu prevrásnených manín­
skou jednotkou na frankenfelsko­lunzský šupi­
nový systém včítane Kieselkalkzóny, ktoré sú 
v podloží viedenskej panvy nositeľmi viace­
rých ložísk prírodných živíc, 

— prepojenie veterníckeho, havranického, 
jablonického príkrovu, ale i malokarpatských 
šupín čiernovážskeho a bielovážskeho typu na 
alpské príkrovy lunzskej a ôtscherskej sku­
piny, 

— včlenenie vrchnokriedovo­paleogénnych 
sekvencií Myjavskej pahorkatiny do stavby 
príkrovov (vyšší štruktúrny stupeň). 

Pri riešení alochtónnosti malokarpatského 
kryštalinika a jeho vzťahu k alpským jed­
notkám sa stretávajú dve zdanlivo nezluči­
teľné koncepcie. Na jednej strane sa pre­
hlbujú poznatky, ktoré doteraz slúžili ako 
silné argumenty v prospech názoru o autoch­
tónnosti malokarpatského kryštalinika. Je to 
periplutonická metamorfóza, a to i v brati­
slavskom a modranskom masíve, prítomnosť 
v podstale analogických, pre Malé Karpaty 
špecifických slabšie metamorfovaných staro­
paleozoických komplexov v oboch masívoch 
(Korikovskij — Cambel et al., 1985) a preiaiy 
priečne orientovaných štruktúr (obr. 2). Na 
druhej strane sa ukazujú rozdiely vo veku 
bratislavských (388 + 38 mil. r.) a modran­
ských (347 i 4 mil. r.; Cambel et al., 1977j 
granitoidov a v zložení oboch typov granito­
idov. Odlišný je aj bezprostredný obal grani­
toidov. Bratislavské granitoidy sprevádza pa­
rarulový komplex analogický väčšine metamor­
íitov jadrových pohorí (pezinská sekvencia). 
Až v ich nadloží sú slabšie metamorfované 
komplexy (pernecká sekvencia, harmónske sú­
vrstvie) analogické bezprostrednému obalu 
modranských granitoidov. Výraznejšie roz­
diely sú i medzi slabšie metamorfovanými 
komplexmi v jednotlivých areáloch — tele­
sách malokarpatského kryštalinika. 

Zoradenie vekové približne rovnakých, ale 
metamorfne, štruktúrne i obsahovo odlišných 
sekvencií v bratislavskej tektonickej jednot­
ke môže byť len dôsledkom hercýnskej tek­
toniky. 

Aj sprievodné sekvencie obalového mezo­
zoika (predtým považované za výviny malo­
karpatskej jednotky: devínsky, borinský, kad­
lubský a orešiansky; Maheľ, 1961; 1967) vy­
kazujú také paleotektonické rozdiely jur­
ských členov, že názor na ich alpínske tek­
tonické zblíženie je oprávnený (obr. 3). Na­
vyše každá zo sekvencií vytvára „obal" Iné­

ho kryštalinika. 
Devínska sekvencia s mocnejšími triasový­

mi vápencami a dolomitmi a brekciovitými lia­
sovými vápencami tvorí o:al bratislavského 
telesa — bratislavský príkrov, sekvencia Kad­
lubek s tenkými plytkovodnými a svahovými 
členmi tvorí obal príkrovovej šupiny Badurky, 
orešianska sekvencia s hibšievodnými jurský­
mi a spodnokriedovými členmi tvorí obal mod­
ranského príkrovu. Borinská sekvencia so sva­
hovými litotypmi (borinské vápence, zlepen­
ce Somára), zvlášť špecifická v rámci tatrika, 
je nahrnutá v okrajovej časti kryštalinika. 
Nadväzuje na ňu flyšoidnš liasové súvrstvie 
s väíšími i menšími olistolitmi (Plašienka) a 
mariánske vrstvy s bridlicami. Mocný komplex 
vápnitých bridlíc a slieňovcov so šošovkami 
mangánových bridlíc je zrejme súčasťou naj­
spodnejšieho príkrovu. Mocné masy marián­
skych vrstiev, pravdepodobne širšieho strati­
grafického súvrstvia (vrchný lias — spodný 
malm?), rozložené v samostatnej okrajovej 
struk.úre v úseku Stupava — Lozorno, sú 
analogické známemu alpskému litotypu — Biln­
derschieľer — reprezentantovi penninika. Na­
vyše i vrchný neokóm a alb sú vývinom blízke. 
Na základe toho predpokladáme, že okrajová 
štruktúra patrí k váhiku, ktoré je pokračo­
vaním penninika do Západných Karpát (Ma­
heľ, 1981). Zaujímavá je aj faciálna blízkosť 
mariánskych vrstiev k posidoniovým vrstvám 
charakteristickým pre bradlové pásmo, na­
značujúcim začiatok výraznejšej oceanizácie. 

Rozloženie rozdielnych paleozoických i me­
zozoických sekvencií vedľa seba i nad sebou 
je zrejme výsledkom ich tektonického hercýn­
skeho a alpínskeho zblíženia. Alpínske tek­
tonické procesy nezotreli hercýnske prvky asi 
vdaka plytšej pozícii. Nápadné sú odlišnosti 
hercýnskych štruktúrnych prvkov, prejavujú­
ce sa tým, že v rulovom komplexe (per­
neckom) osi B vrás prebiehajú paralelne 
s priebehom hercýnskej metamorfnej bridlič­
natosti, t. j . v smere S] — ]V (Klukan, v tlači), 
a tým, že v slabšie metamorfovaných členoch 
kryštalinika s ojedinelými mikro a mezovrá­
sami sa popri smeroch SZ — JV výraznejšie 
prejavujú i smery )Z — SV. 

Prejavom alpínskych vrásnení je rozsiahla 
mylonitizácia v bratislavskom i modranskom 
telese, zvlášť výrazná na styku s mezozoický­
mi členmi. 

Výraznejšie uplatnenie staroalpínskych hori­
zontálnych pohybov v malokarpatskom tatri­
ku dokladajú (obr. 4, 5): 

— ležaté vrásy budované mezozoickými sek­
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venciami, ale aj paleozoickými členmi a gra­

nitoidmi; zvlášť výrazné v modranskom tele­

se (Maheľ, 1979), 
— násunová pozícia bratislavských grani­

toidov na borinských vápencoch a marián­

skych vrstvách pri západnom okraji brati­

s lavského grani toidného telesa, 
— alochtónna pozícia rúl a svorov brati­

slavského telesa preukázan í vrtmi pri jeho 
západnom okraji (Polák — Rak. 1981), 

— výskyt mezozoických bázik s xenolitmi 
mezozoických vápencov uprostred metamorf­

nžho plášťa kryhy Badurky (Hovorka — Spi­

šiak, 1983), 
— nové gravimetr ické mapy a profily, po­

dľa ktorých granitoidy v bratislavskom ..ma­

síve" nesiahajú hlbšie ako 1000 m (Bárta, 
1985), 

— seizmický hlbinný profil naprieč bra­

tislavským masívom na spojnici Lozorno — 
Jur pri Bratislave s násunovou plochou gra­

nitoidov v hlbke 1500 — 2000 m (Tomek, ústna 
informácia) . 

Viaceré osobitosti (v rámci ta tr ika) malo­

karpatského kryštal inika sú nesporne znakmi 
priblíženia k unterostalpinu, sčasti k pennini­

ku. Pri porovnávaní podstatnej časti malokar­

patského tatr ika s alpskými jednotkami (Ma­

heľ, 1980, 1981a, 1983) t reba však mať na 
zreteli tieto základné znaky tatr ika platné v 
Malých Karpatoch: 

— pestrejší a kompletnejší vývin mezozoic­

kých sekvencií od spodného triasu po spodný 
cenoman s dvoma výraznými, paleotektonic­

ky odlišnými typmi — na severe h l o k o v o d ­

ným a na juhu plytkovodným, 
— v kryštaliniku podstatne väčší podiel 

granitoidných más, ktoré majú tendenciu vy­

tvárať samostatné príkrovové šupiny, 
— zachovanie predalpínskych štruktúr , me­

nej výraznú penetrat ívnu alpínsku tektonizá­

ciu viazanú hlavne na presunové línie. 
V krížňanskom príkrove Malých Karpát 

je popri rozsiahlom zastúpení vysockej jed­

notky pozoruhodné priestorové rozloženie vy­

sockého a zliechovského dielového príkrovu 
(obr. 6, 7, 8, 9). 

Vysocký príkrov je rozložený v tylovej čas­

ti príkrovu v Pezinských Karpatoch. Jeho zo­

šupinovatené digitácie (digitácia Prístodolku 
a digitácia Vývratu) , tak ako inde v Západ­

ných Karpatoch základové digitácie krížňan­

ského príkrovu, tvoria mocné tr iasové vápen­

covo­dolomitické komplexy, karpatský keuper 
a fatranské súvrstvie. Vysocký príkrov so svo­

jimi základovými digitáciami nadväzuje na sem­

merinský šupinový systém, čo svedií skôr v 
prospech názoru o príslušnosti týchto šupín 
k mittelostalpinu ako k unterostalpinu (Toll­

mann, 1963, 1967). 
Krížfianský príkrov zliechovského typu. roz­

ložený hlavne v čelovej časti príkrovu (pred 
čelami chočského pr íkrovu) , je prevrásnený 
sprievodným manínskym príkrovom bošácke­

ho vývinu. Frankenfelský príkrov s okrajo­

vou čelovou šupinou známou ako „Kieselkalk­

zone" je ich západným pokračovaním. 
. .Kieselkalkzóna", považovaná za okrajovú 

šupinu frankenfelského príkrovu, sa ani ob­

sahovo, ani š t ruktúrne , ani priestorovým po­

stavením nelíši od manínskeho príkrovu (bo­

šácky vývin). A to považujeme za další znak 
š t ruktúrnej i genetickej previazanosti manín­

skeho a krížhanskáho príkrovu. 
Znakom priblíženia k Alp 'm je, že do čelo­

vej časti krížftanského príkrovu sa dost ívajú 
staršie členy, hlavne dolomity, ktoré sprevá­

dzajú zliechovský sled v podloží neogénu vie­

denskej panvy. Ťažko ich však možno odlíšiť 
od dolomitových más čiernovážskej sekven­

cie. 
Dávno známe osobitosti v stavbe príkrovov 

vyšších ako krížňanský v Malých Karpatoch, 
vyjadrené i osobitnými názvami (veternícky, 
havranický, jablonický). sú dôsledkom pri­

berania niektorých alpských znakov (vä iš í 
podiel wettersteinských v 'pencov aj v cho i ­

skom príkrove. ako aj postupný prechod z 
karpatského do alpského modelu stavby — 
priestorové rozmiestnenie jednotiek) . Typic­

ké karpa tské jednotky bielovážska a čierno­

vážska v tylovej časti chočského príkrovu ne­

vystupujú, ale podľa alpského modelu sú na­

kopené v čelovej časti prekrytej neogénom 
viedenskej panvy. Tylovú časť choíského prí­

krovu zastupuje veternícka jednotka „zmie­

šaného" typu s reiflinskými, ale i wetterstein­

skými vápencami. Ona vytvára najmohutnejší 
element v nadloží melafýrovej série (typický 
karpatský znak; obr. 10). Pre neogénne pod­

ložie viedenskej panvy nie je typické vy­

kliňovanie alpských a nasadzovanie karpat­

ských jednotiek (Jiríček, 1981), ale vzájomné 
prepojovanie geometrických telies s postupnou 
prestavbou alpského a karpatského plánu s 
postupným premiestňovaním jednotiek z po­

zície vedia seba (alpský model) do pozície 
nad sebou (karpatský model) . 

I keď v postavení vrchnokriedovo paleogén­

nych komplexov Myjavskej pahorkat iny ostá­

va vyriešiť veľa zásadných otízok, pre nový 
pohľad na vzťah Älp a Karpát považujeme 
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za východiskové dva poznatky: Vrchnokriedo­
vo­paleogénnu sekvenciu, označovanú ako vý­
vin, resp. brezovskú sekvenciu, nepovažujeme 
ani za neskorotektonický člen, ani za pokra­
čovanie gieshubelskej štruktúry. Predstavuje 
vyššiu štruktúrnu etáž v nadloží jablonického, 
v severnej časti azda i chočského príkrovu 
tielovážskeho typu, presunutú cez vrchnokrie­
dovo­paleogénny komplex jednotky Surovín. 
Táto sekvencia s neprerušeným vrchnokriedo­
vo­eocénnym sledom (Began — Salaj, 1983) 
sprevádza v podloží vztýčené štruktúry kríž­
ísanského príkrovu (spolu s manínskym) i 
príkrovu chočského čiernovážskeho a bielo­
vážskeho typu. Vnútornejšie časti sekvencie 
Surovín, prekryté plochejšími štruktúrami jab­
lonického príkrovu, by mohli byť ekvivalen­
tom gieshubelskej priehlbne (obr. 11, 12). 

Poznatky širšieho významu 
1. Vystupovanie litologicky. metamorfne i 

štruktúrne odlišných paleozoických sledov, ve­
kové viac­menej synchrónnych v tej istej al­
pínskej tektonickej jednotke (bratislavský prí­
krov), je dôsledkom ich tektonického zjedno­
tenia neohercýnskymi presunmi. Hercýnske 
prikrovy mali význačnú úlohu nielen v stav­
be malokarpatského, ale i v značnej časti 
tatrického kryštalinika Západných Karpát. 
Predalpínske prikrovy však zastiera alpínska 
tektonika, ale tiež hercýnska metamorfóza 
mladšia ako hlavná hercýnska tektogenéza. 

2. V rámci Západných Karpát anomálna 
skladba malokarpatského tatrika (hojnosť pa­
leozoických sekvencií a osobitné typy mezo­
zoických sekvencií) vyplýva i z výstupu jeho 
najspodnejších jednotiek pri severoz pádnom 
okraji sústavy tektonických okien, rozlože­
ných v prechodnom segmente medzi Alpami 
a Karpatmi. Pritom sa jedná o čelové časti 
v podloží neogénu Podunajskej nížiny hlbšie 
zekorenených príkrovových jednotiek. S ob­
octnou stavbou treba počítať i v hlbších etá­
žach ostatných, hlavne severných jadrových 
pcborí. 

3. Mezoalpínske vrásnenie postihlo celé Ma­
lé Karpaty a Myjavskú pahorkatinu. Pritom 
karpatské tektonické jednotky priesíurove nad­
viazali na alpské. Vykliňovanie niektorých 
jednotiek na prechode z Älp do Karpát, napr. 
Grauvackenzóna na alpskej, príp. telesá me­
lafýrovej série na karpatskej strane, je poz­
dĺž alpsko­karpatskej sústavy bežným javom, 
zvlášť častým na prechode z jedného segmen­
tu alpíd do druhého. 

4. V Malých Karpatoch, ale i v celom pre­

chodnom segmente medzi Alpami a Karpatmi 
(i pri východnom okraji Älp) sa laterálne posu­
ny, výraznejšie než kdekoľvek inde, prejavujú: 

— v zmene východoalpského smeru štruk­
túr (smer Z — V) na západokarpatský (JZ — 
SVj a v penniniku rechnitského tektonického 
okna dokonca v uplatnení sa štruktúr smeru 
S — J (Pahr, 1977). 

— v ohybe západného okraja jurských 
členov platformného o:alu do smeru SV — JZ 
(Wessely, 1975), 

— v hojnosti zlomových zón smeru S — J 
v Malých Karpatoch s viacerými lokálnymi 
posunmi 1 — 5 km (obr. 2 a 13). 

5. Vzájomný prechod z karpatského staveb­
ného plánu do alpského sa v Malých Kar 
patoch prejavuje: 

— obsahovo — nárastom wettersteinských 
vápencov; typickým reprezentantom prechod 
neho typu je veternícky čiastkový prikrov. 
ktorý predstavuje južnú časť kmeňového choč­
ského príkrovu, ako aj nárastom vrchnokriedo­
vých sekvencií a v kryštaliniku n "rastom 
slabšie metamorfovaných metamorfitov; 

— štruktúrne — preskupovaním jednotiek 
s postupným prechodom z pozície vedľa seba 
(podľa alpského modelu] do pozície nad se­
bou — charakteristickej pre karpatský model. 
Sprevádzanie chočského príkrovu melafýrovou 
sériou rozloženou len pri vnútornom okraji, 
prítomnosť triasových členov v pričelovej a 
čelovej časti krížňanského príkrovu a vystú­
penie spodnejších jednotiek chočského príkro­
vu (čiernovážskej ?, bielovážskej) v čelovej 
a priielovej časti príkrovu je príkladom alp­
ského modelu. Vystupovanie nižších prikrovov 
v podloží a v zázemí vyšších (krížňanského 
ako celku v pomere k vyšším) je príkladom 
karpatského plánu. 

6. Štruktúrna a genetická zviazanosť ma­
nínskeho príkrovu s krížňanským, v Bielych 
Karpatoch daleko užšia ako na Považí, sa 
zvlášť výrazne prejavuje v podloží neogénu 
viedenskej panvy a hlavne pri východnom 
okraji Älp. V podloží viedenskej panvy sú obi­
dva prikrovy spolu s čelovou časťou choč­
ského príkrovu súčasťou pribradlovej šupinovej 
zóny. Vo východnej časti Severných Vápenco­
vých Älp vytvára tzv. Kieselkalkzóna — ana­
log manínskej jednotky (jej juhozápadný cíp) 
— okrajovú šupinu frankenfelského príkrovu. 

7. Povrchnokriedové až poeocénne horizon­
tálne presuny väčšieho rozsahu, inde v cen­
trálnych Karpatoch spájané len s pribradlo­
vou zónou, postihujú pravdepodobne celé Ma­
lé Karpnly. 


