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Neo-Alpine fault controlled crustal blocks dynamics
recorded by distribution of the Internal Western
Carpathian Neogene basins and core mountains
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Abstract: In the Miocene epoch, the crust of eastward escaping Carpathian units was segmented by faults to
independently moving tectonic blocks. Contemporaneously with invasion of the Carpathian units to the subduc-
ting oceanic embayment situated in the North European platform, syntectonic sedimentation took place on these
moving tectonic blocks. The Neogene basins of the Internal Western Carpathians (IWC) reflect basin basement
movement activity and can be from the point of view of their position in the orogen, basement dynamics and tec-
tonic style divided to three geodynamic types: i) Large Middle Miocene-Pliocene back-arc, thermal-subsidence
basins related to the mantle upwelling, ii) Early-Middle Miocene inter-arc fault-controlled basins, or their rotated
and tilted remnants situated inside the Carpathian Shear Corridor (CSC) — a boundary strike-slip shear zone of
extruded IWC crustal segment; iii) tectonically separated parts of disintegrated Internal Western Carpathian Early
Miocene-Pliocene molasse basin, situated within strongly deformed peri-Klippen and Klippen zone, representing
strike-slip tectonic interface between mutually rotated Internal and External Western Carpathian domains. The
crustal block dynamics is reflected simultaneously in the core mountains distribution. The youngest core mounta-
ins (AFT age 9-22 Ma) are geneticaly related to and situated inside the CSC, which was interrupted by northward

shifted tectonic block, explaining the outstanding position of the Mala Fatra Mts.
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Graphical abstract

EXTRUDING

e Paper deals with the Internal Western Car-
pathians blocks Miocene dynamics recorded
in distribution of Neogene sedimentary ba-
sins and core mountains.

* As the prominent tectonic block boundary is
regarded herein the Carpathian Shear Corri-
dor (CSC), representing the northern sinis-
tral tectonic interface of extruding Internal
Carpathian crustal block.
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Introduction

The Western Carpathian branch of Tethyan Alpides
(Schmid et al., 2008; Minar et al., 2011) is composed of
two tectonically juxtaposed prominent tectonic superunits
of the Internal and External Western Carpathians (sensu
Biely et al., 1996; Bezak et al., 2004). This principal
tectonic division of the Western Carpathians is derived
from the youngest Neo-Alpine (mostly Miocene) tectonic
processes, when the flysch accretionary prism of the
External Western Carpathians and the Pieniny Klippen
Belt (PKB) structure were created due to the collision of
the Internal Western Carpathians (IWC) block with the
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European platform. Internal Western Carpathians consist
of the crustal basement thrust sheets with their sedimentary
cover and superimposed detached superficial Mesozoic
nappe units formed during the Paleo- and Meso-Alpine
(Middle / Late Cretaceous up to the Early Paleogene)
period. The crustal basement nappe units are composed
of Variscan crystalline complexes and Upper Paleozoic
and Mesozoic cover formations. The sedimentary basins
with Upper Cretaceous and Paleogene flysch sequences
represent the Meso-Alpine formations and Neogene
sedimentary basins and neovolcanic complexes represent
the Neo-Alpine formations superimposed on the Paleo-
and Meso-Alpine nappe system.
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Faulting had an important role during the Neo-Alpine
tectonic evolution of Carpatho-Pannonian area (e.g.
Grecula et al., 1990; Csontos et al., 1992; Csontos &
Nagymarosy, 1998). Especially, in the process of individual
detached blocks invasion into the future Carpathian realm
controlled by strike-slip faults (Golonka et al., 2006). The
shape of the Carpathian orogenic belt was constrained by
the pre-collision shape of thin crust embayment — flysch
basin inside the stable North European Platform (NEP). In
the area of Eastern Alps, the progress of the orogenic front
advancement stopped due to collision and Alpine units
were pushed-up and juxtaposed to the southern margin of
the Bohemian massif by Apulia microplate propagation
to the north. Meanwhile, after frontal collision of Alpine
orogenic belt with the European foreland, the Carpatho-
Pannonian units escaped eastward to the bay of subducting
thin quasioceanic crust (Ratschbacher et al., 1991;
Nemcéok, 1993; Fodor, 1995; Nemcok et al., 1998; Sperner
etal., 2002; Kovac et al., 2018). Oceanic embayment in the
North European platform was the depositional area for the
Paleogene Magura basin flysch sediments (Oszczypko et
al., 2015). In the Carpathian loop the active collisional front
progressively moved from the west to the east (e.g. Jificek,
1979; Matenco & Bertotti, 2000) due to oblique collision.
During subduction of underlying thin crust beneath
progressing Internal Western Carpathians, sediments of
the Magura basin were scraped off and transformed to the
structure of diachronous External Carpathian accretionary
prism, consisting of rootless compressional flysch nappes
and duplexes. These were arranged in a thin-skinned thrust
system transfered to high-angle thrusts along the Pieniny
Klippen Belt (PKB) boundary. The western segment of
the PKB structure in between the External and Internal
Carpathians was finally formed as the transpressional
flower structure (e.g. Plasienka et al., 2020). In front of
the flysch accretionary prism, fore-arc fore-land basin
was created due to loading of pile of flysch nappes.
Contemporaneously, the Internal Carpathian micro-plate,
broken to several decoupled fragments that underwent
large translations, rotations and smaller blocks also uplifts
and subsidences due to tilting (e.g. Grecula & Roth,
1977; Jurewicz, 2005; Németh et al., 2023). It resulted
in development of specific morpho-tectonic features
as alternating intramontane basins (halfgrabens) and
asymmetric horsts (core mountains), structural bendings
due to strike-slip movements, fan-shaped tectonic
structures and robust Miocene volcanic activity (Lexa &
Konec¢ny; 1998), which are all representing peculiarities
of the Western Carpathians.

Dynamic evolution of the Western Carpathians resulted
in a genetical variability of the Neogene sedimentary
basins. Depending upon their geodynamic position in the
orogen they were already described as fore-arc, inter-arc
and back-arc basins and were recognized as basins formed
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by lithospheric extension — thermal subsidence, flexure
and strike-slip related basins (Vass, 1979, 1998; Fodor
et al., 1999; Kovac et al., 1997, 2017; Kovagc, 2000). In
the following, we focus to description and geodynamic
evaluation of the Internal Western Carpathian basins in
respect to IWC blocks movement activity.

The nature and tectonic zonation of the Internal
Western Carpathian Neogene basins and young
core mountains distribution related to crustal
blocks dynamics

The process of Neo-Alpine tectonic evolution is
reflected in the character of sedimentary depositions. The
Western Carpathian Neogene basins are syn-orogenic
and except of the foredeep basin, they are piggy-back
in nature, because they were created on fluently moving
Internal Carpathian crustal segments. The basins evolved,
and some or part of them were subsequently deformed,
even destroyed due to the basin inversion and erosion.
This evolution is reflected in distribution, tectonic and age
diversity of the Neogene sedimentary complexes.

Miall (1984) specifies the following principal criteria
used in plate-tectonics related basin classification: (1)
basin position relative to the plate margin; (2) character
of the plate margin dynamics related to convergece,
divergence and strike-slip, and (3) geotectonic type of
crust (continetal, ocean, thick, thin,...). Depending upon
basins geotectonic position there are in the Western
Carpathians fore-arc basins in front of the orogenic belt
because of roll-over down-warping of the over-riding
External Carpathians flysch nappe units, large back-arc
basins in the Internal Western Carpathians formed by
lithospheric extension, and there are also many smaller
intra-mountain (intramontane), intra-arc fault-controlled
basins (Vass, 1979, 1998; Royden et al., 1982; Cech,
1988; Kovac et al., 1989, 1997, 1998, 2017, 2018; Kovac,
2000; Janocko et al., 2003). Some recent occurrences of
Neogene sediments are only relics of inverted and eroded
basins. The Western Carpathian Neo-Alpine orogenic
belt has no classic volcanic arc, and volcanites, except
of Vihorlat and Poprie¢ny Mts., which occur inside the
escaped micro-plate of Internal Western Carpathians. This
is why the further major classification is based upon basin
position relative to the progressing margin of the Internal
Western Carpathians, what is the contact zone inbetween
the Internal and External Carpathians — the Pieniny
Klippen Belt. All basins south of the PKB, situated inside
the moving Internal Western Carpathians are in back-arc
or inter-arc position and basins north of the PKB are in
fore-arc position.

The Vienna basin has an outstanding tectonic position
among the Western Carpathians basins. It covers Alpine-
Carpathian junction structure / area as well as contact
zone of External and Internal Western Carpathians (PKB).
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The Vienna basin is long-living depocentre of Neogene
sedimentation with a complex history and it comprisizes
both back-arc as well as fore-arc parts. The Vienna basin
is genetically related to tectonic separation of the Eastern
Alpine and Western Carpathian branches of Alpine orogenic
belt (Tari et al., 2021). Basin as a whole was defined as
a pull-apart basin (Royden, 1985) controlled by NW-SE
sinistral strike-slip faults and N-S normal faults, creating
depocenters of sedimentation. Sediments of the Slovakian
part of the Vienna basin, situated on relatively thick crust
(Cech, 1984, 1988; Royden, 1985; Wessely, 1988; Jificek
& Tomek, 1981; Tomek & Thon, 1988), cover the contact
zone of Internal and External Western Carpathians, and
the basin was classified as inter-mountain and inter-block,
repectively (Cech, 1988), inter-arc sensu Miall (1984).
The basin portion south of the PKB is in back-arc position
and its basement is formed by IWC or Austro-Alpine
units. The part of the Vienna basin situated north of the
PKB is in fore-arc position and its basement is formed by
flysch units of External Carpathians accretionary wedge.
The middle part of the Vienna basin is affected by the
strike-slips within the Carpahian Shear Corridor (Marko
et al., 2017). The Early-Middle Miocene sequences of the
Vienna basin, situated south of PKB, are strongly affected
by escape of Central Carpathian Crustal Segment (CCCS;
see Fig. 1) to the east. This model clarifies the origin of
the Vienna basin isostatic imbalance (Tomek, pers. com.),
caused by continued Central Carpathian Crustal Segment
(CCCS) rapid escape during the Neo-Alpine period.
Eastward motion of CCCS caused E-W extension at the
back of escaping segment accommodated by N-S normal
faulting and fast subsidence in the Vienna basin, as well
N-S normal faulting in the Malé Karpaty Mts.

The Neogene basins of the Western Carpathians have
been geodynamically classified to four types (Bezak et al.,
2004); thermal extensional, shear (related to strike-slip
faulting), post-collisional and piggy-back ones. Below
we moderately moddify this division and we specify
distribution of defined basin types in respect to prominent
fault block boundaries.

The Internal Western Carpathian Neogene basins
can be from the viewpoint of tectonic style, position in
orogenic belt and the basin substratum block dynamics
divided into three geodynamic types (Fig. 1). These are
listed from south to north and numbered (1), (2) and (3)
below:

(1) Large Middle Miocene-Pliocene back-arc basins
related to the great Pannonian basin (thermal extensional
basins sensu Bezak et al., 2004), which occupy territories of
thin crust (Bielik et al., 2010; Tomek, 1993), characterized
by high density gravity field (Pasteka et al., 2017) and
high heat flow (Majcin et al., 2017). These include the
southern part of the Vienna basin and Danube basin (e.g.
Sujan et al., 2023), South Slovakian and East Slovakian
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basins (including Turia basin), which represent peripheral
depressions of the great Pannonian basin, situated south
of the Carpathian Shear Corridor. The formation of the
Neogene back-arc basins in the Carpathian orogenic
system was driven by subduction of quasi-oceanic thin
crust beneath the moving Internal Carpathian continental
plate (as expressed in Stegena et al., 1975; Horvath &
Royden, 1981; Jiricek & Tomek, 1981; Doglioni et al.,
1991). This geodynamic process led to oblique continental
collision (CC type) of the Carpathians with foreland,
gradually progressing from the west to the east. The origin
and subsidence of the great Pannonian basin (Bergerat,
1989; Tari et al., 1992; Horvath, 1993) and its peripheral
depressions are related to the Pannonian mantle diapir
activity (Van Bemmelen, 1972; Stegena et al., 1975; Mc
Kenzie, 1978; Vass, 1979; Horvath & Royden, 1981;
Royden etal., 1982) and also to its marginal satellite diapirs
(Vass, 1979; Cech, 1988; Pospisil, 1980). In addition to
the thermal-controlled slow subsidence concept, Horvath
and Royden (1981) and Royden (1985) submitted the
fault-controlled pull-apart model of rapid subsidence of
some local depocentres of sedimentation of the Pannonian
depositional system. The NE-SW trending sinistral strike-
slip master faults were here considered as the dominant
responsible structures. These works inspired also some
followers to describe strike-slip tectonics in the Western
Carpathians Neogene basins (as in Pospisil, 1990; Fodor,
1995; Decker & Pereson, 1996; Hrusecky et al., 1996;
Kovac et al., 1989; Marko et al., 1991, 2012, 2017).

The southern part of the Vienna basin and the Danube
basin are situated at the periphery of the great Pannonian
basin. Subsidence of the Pannonian basin, situated
on thinner crust in comparison to the Vienna basin, is
connected with Pannonian mantle diapir collapse
accompanied by extensive Pliocene volcanic activity.

The Horna Nitra, Handlova, southern part of Turiec,
Ziar, Zvolen, Banska Bystrica, Upper Hron valley and
Roznava intra-mountain basins are isolated and related
to the Danube and South Slovakian basins. These are
the remnants of peripheral embayments-spurs of large
basins into IWC shore preserved by the fault-controlled
subsidence of individual blocks and some of them
represent local depressions filled by volcano-sedimentary
and lacustrine depositions (Konecny et al., 2003).

(2) The second geodynamic type of basins encompas-
ses the isolated Early-Middle Miocene intra-mountain
fault-controlled basins including the strike-slip basins
(wrench furrows sensu Montenat et al., 1987), shear basins
respectively (sensu Bezak et al., 2004), or their remnants
situated in the Carpathian Shear Corridor (CSC). This
emphasises the role of ENE-WSW strike-slip faults in
the north-western part of the Western Carpathians during
Neo-Alpine tectonic evolution, and it led to definition of
ENE-WSW Carpathian Shear Corridor as the strike-slip
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boundary of an extruded Central Carpathian Crustal Seg-
ment of Internal Western Carpathians (Marko et al., 2017).
Within this ca 50 km wide shear zone there are situated the
middle part of the Vienna basin, the depocenters of sedi-
mentation of the northern spurs of the Danube basin (Pies-
tany bay depression, Banovce depression, e.g. Marko,
2012; Hok et al., 2016) and the majority of intra-mountain
basins (Dobra voda, Vad’ovce, northern part of Novaky,
Horna Nitra and northern part of Turiec basins). Intense
strike-slip shearing, block rotation and tilting occurred
inside the CSC during the Lower-Middle Miocene evolu-
tion. This is reflected in the tectonic style of the Neoge-
ne half-grabens, alternating with tilted and rotated horsts
of the outer core mountain belt — a basin and range-like
structure. The CSC was a very dynamic environment for
sedimentation and / or disintegration of existing basins,
and there is an evidence that the CSC operated as a dextral
shear zone and strike-slip basins (Kingston et al., 1983),
developed inside the shear zone (CSC) in the Early Mioce-
ne stages (Kovac et al., 1989). After en-bloc counter clock
wise (CCW) rotation of the Western Carpathians Interni-
des (Balla, 1984), the CSC was re-oriented to ENE-WSW
course and commenced operation as a sinistral strike-slip
boundary of the eastwardly escaping Central Carpathian
Crustal Segment. The Early Miocene deposits within the
CSC were disintegrated by CCW block rotations and til-
ting during the long lasting and intense sinistral shearing,
and contemporary the new, Middle-Late Miocene tecto-se-
dimentary cycle continued in localy developed depressi-
ons.

From the distribution of young core mountains (pushed-
up and exhumed at ca 20-9 Ma ago (Kral’, 1977; Danisik
etal., 2010; Kralikova et al., 2014a, b; Marko et al., 2017),
which are geneticaly and spatialy related to CSC, it can be
considered, that the Carpathian Shear Corridor was after

its Upper Miocene sinistral strike-slip activity cut and
interrupted by the N-S oriented Mala Magura and Zazriva
tear faults, rimming Mid-Slovakian upper crustal block
(MSBL). This segment of CSC, rimmed by mentioned
boundary strike-slip faults (Kova¢ & Hok, 1993), was ca
20 km shifted to the north approximately 8—-5 Ma ago (Fig.
1, highlighted in red). This event resulted in push-out of
the exhumed Mala Fatra Mts. core with Turiec basin to the
north. This shift is a reason of contrasting compressional
tectonic style in frontal part of displaced Mid-Slovakian
Block (Hasko & Polak, 1979; Marko et al., 2005; Plasienka
etal.,2016) and E-W orientation of the Varin sector of PKB
in contrast with the strike-slip style and NE-SW orientation
of neighbouring Povazie and Orava sectors of PKB. The
geodynamic reason / drive of such extreme northward
shift of the Mid-Slovakian block is going to be discussed
in currently prepared paper (Marko, in prep.). dealing with
Neo-Alpine tectonic evolution of the Western Carpathians
internides. It seems to be gravitational structure — slide of
the upper crustal packet due to robust volcanic activity in
the Central Slovakian area related to a mantle plume.

(3) The third geodynamic type encompass the Trenéin,
Ilava and Orava-Nowy Targ basins situated north of CSC
inside the intensively deformed Pieniny Klippen Belt
and peri-Klippen zone and affected by its dynamics.
The Klippen zone represents strike-slip tectonic zone
— suture dividing converging and mutually rotating /
shifting External and Internal Western Carpathian terranes
(Marschalko, 1979; Birkenmajer, 1986; Plasienka, 2018).

The largest Orava-Nowy Targ basin was interpreted
as the fresh water molasse intramontane (Zytko et
al.,, 1989; Zuchiewicz, 2002; Ludwiniak et al., 2019).
fault controlled pull-apart basin (Neméok & Lexa,
1990; Baumgart-Kotarba, 2001; Pomianowski, 2003;
Zuchiewicz, 2010) with maximum thickness of Karpatian-

Fig. 1. Distribution and tectonic zonation of the Internal Western Carpathian Neogene sedimentary basins and young core mountains
related to Middle (in black) and Late Miocene (in red) dynamics of crustal segments and blocks propagation. 1 — Internal Western Car-
pathians (in the frame of general map located upper left); 2 — a) Pre-Neogene units in Carpathian Shear Corridor (CSC), b) crystalline
mountain cores uplifted and exhumed (22-9 Ma AFT ages) due to CSC activity; 3 — Pieniny Klippen Belt; 4 — Inner Western Carpathian
Neogene sedimentary basins: a) Middle-Late Miocene to Pliocene back-arc basins related to the great Pannonian basin (thermal basins)
and small fault controlled intramountain basins, b) Early-Middle Miocene basins genetically and spatially related to the Carpathian
Shear Corridor (shear basins), ¢) fragmented Early Miocene basins situated within the Pieniny Klippen Belt zone and peri-Klippen
zone; 5 — Movement tendencies of Internal Western Carpathians crustal segments and blocks; 6 — Main block-boundary faults, existing
and supposed; 7 — Fault kinematics: a) strike-slip, b) normal, c¢) reverse; 8 — Neo-Alpine folds; 9 — Prominent thermal mineral water
resources related to boundary-faults and structure of the Carpathian Shear Corridor; 10 — Slovak Republic state border, Numbers in
frames in left down corner indicate the dominant periods of activity on faults in scheme coloured red and black. Abreviations: BB —
Banska Bystrica basin, BKB — Banovska kotlina basin, DB — Danube basin, DVB — Dobra voda basin, ESB — East Slovakian basin,
HB — Handlova basin, HNB — Hornonitrianska kotlina basin, IB — Ilava basin, MF — Mala Fatra Mts., MSBL — Mid-Slovakian block,
NB — Novaky basin, ONTB — Orava-Nowy Targ basin, PB — Piestansky zaliv basin, RB — Roznava basin, SSB — South Slovakian
basin, TB — Tren¢in basin, TKB — Tur¢ianska kotlina basin, TUB — Turiia basin, UHB — Upper Hron valley basin, VB — Vienna basin,
VKB — Vad’ovska kotlina basin, ZB — Ziar basin, ZVB — Zvolen basin; Thermal mineral water spa and springs / wells: CIS — Cigel’,
BOS — Bojnice, CHS — Chalmova, CLS — Chuda Lehota, KOS — Korytnica, LIS — Libichava, LIS — Liptovsky Jan, LUS — Lucky-ka-
pele, PIS — Piestany, RTS — Rajecké Teplice, RUS — Ruzbachy, SMS — Smrdaky, TMS — Trencianske Mitice, TTS — Trenc¢ianske
Teplice, TUS — Turcianske Teplice.
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Badenian-Sarmathian-Pliocene formations reaching 950 m
(Watycha, 1976; Nagy et al., 1996; Potfaj, 2003; Loj et al.,
2009).

The Trencin and Ilava basins are filled with Eggenbur-
gian to Pliocene sediments. The upper parts of the Trencin,
Ilava and the Orava-Nowy Targ basins have facially and
lithologically identical sedimentary fill of the same latest
Pannonian age — lacustrine clays with lignite intercalations
overlain by fluvial sands and gravels (Biely et al., 1996).

Discussion

It is not excluded that formerly at least the Tren¢in and
Ilava, but maybe also Orava-Nowy Targ basins created
one depocentre of molasse sedimentation in the early sta-
ges of the Carpathian Neo-Alpine evolution prior to the
CCW en-bloc rotation of the Internal Western Carpathians,
which are part of ALCAPA micro-plate (Balla, 1984). This
basin could be in the process of ALCAPA CCW rotation
disintegrated into the Trenéin, Ilava and perhaps also Ora-
va-Nowy Targ parts, which were separated and dextrally
displaced to the recent position, because ALCAPA CCW
rotation should be in the Klippen and peri-Klippen zone
accommodated by intensive dextral shearing inbetween
the External and Internal Western Carpathians domains. If
the Orava-Nowy Targ basin was a part of former unite mo-
lasses basin, we have to calculate with extreme ca 140 km
dextral displacement along PKB zone, what represents the
recent distance between Orava-Nowy Targ and Ilava basins.

In herein presented tectonic concept, the Carpathian
Shear Corridor (CSC) operated as a prominent strike-slip
boundary of the extruding Central Carpathian Crustal
Segment (CCCS; Fig. 1). Boundary dislocations of CSC
could be indicated also by occurences of thermal mineral
water sources (Smrdaky, Piestany, Trencianske Teplice,
Libichava, Chalmova, Chuda Lehota, Bojnice, Cigel,
Turc¢ianske Teplice, Korytnica, Lucky-spa, Liptovsky Jan,
Ruzbachy), which are apparently spatialy and geneticaly
related to the structure of the Carpathian Shear Corridor.
Deep reach of dynamic boundary faults of the Carpathian
Shear Corridor could have been utilized as pathways for
migration of water coming from deep thermal sources.

The Carpathian Shear Corridor, which represents the
principal topic of this paper, is a conspicuous structure
in morpho-tectonic surface architecture. Nevertheless,
the most prominent crustal discontinuity named Pohorela
shear zone was interpreted by Bezak et al. (2023) in the
new Bouger gravity anomaly map south of CSC. This
tectonic interface is indicated also by magnetotelluric data
(Bezak et al., 2020) and roughly corresponds the Vepor
deep range fault formerly delineated by geophysicists and
represents the strike-slip tectonic contact of gravitationally
contrasting crustal segments (Bezak et al., 2023, and
citations mentioned there). Pohorela shear zone and CSC
seems to be geneticaly related, they have similar course
and strike-slip kinematics. This is why the Pohorela
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shear zone, fault respectively, is drawn in Fig. 1 as well.
While CSC accomodated significant Neo-Alpine progress
of Carpathians crustal segments, the noticeable coeval
activity of the Pohoreld shear zone has not been proven, it
seems to be older structure.

Conclusions

The geodynamic approach to the Internal Western
Carpathian Neogene basins, outlined in this paper of
conceptual discussion character, could contribute to un-
derstanding of the nature and distribution of Neogene sedi-
ments and core mountains (Fig. 1). The extrusion concept
of the Internal Western Carpathians (IWC) Neo-Alpine
Miocene tectonic evolution emphasizes the role of faults
during the step-wise extrusion of the Carpathian crustal
segments. The rigid upper crust of progressing IWC was
broken to independently moving blocks which filled the
complex shaped oceanic embayment in the foreland plate.
The prominent strike-slip faults, combined with thrusts
and extensional faults controlled the occupation of the
NEP embayment by individual Internal Carpathian and
Pannonian blocks.

Character and distribution of Neogene sedimentary ba-
sins reflects tectonic processes realized during the forma-
tion of Western Carpathian structure. Contemporaneously
with the progress in Carpathian orogenesis, the Neogene
sedimentary basins were formed on the moving basement.
In this light, the Miocene sedimentary sequences of the
Internal Western Carpathian Neogene basins represent the
syn-orogenic products of syn-tectonic sedimentation. In-
ternal Carpathian Neogene sedimentary basins belong into
the following three geodynamic types based on basin posi-
tion relative to the progressing crustal segments margins:
1. Large back-arc basins related to the Pannonian basin

system genetically connected with the activity of the

Pannonian mantle diapir and its satellites and remnants

of their intramontane embayments — spurs being

fingered into IWC shore.

Strike-slip fault-controlled basins situated inside boun-
dary shear zone (Carpathian Shear Corridor) of extru-
ded IWC crustal segment, arranged in basin-and-range
like structure, due to rotation and tilting of blocks in
this dynamic strike-slip shear zone.

Isolated basins situated within the Klippen and pe-
ri-Klippen zone, which represent the separated parts
of tectonicaly disintegrated molasse basin of Internal
Western Carpathians due to Early-Middle Miocene
extensive strike-slip shearing in highly strained zone
between Inner and Outer Western Carpathian domains.

Young core mountains (uplifted and exhumed ca
20-9 Ma ago) are evidently spatialy related to CSC. They
emerged due to strike-slip dynamics of this shear zone. It
can be considered, that the Carpathian Shear Corridor was
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after its Upper Miocene sinistral strike-slip activity cut
and interrupted by N-S trending Mala Magura and Zazriva
tear faults, rimming the Mid-Slovakian upper crustal block
(MSBL). This segment of CSC was shifted ca 20 km to
the North approximately 85 Ma ago. This event resulted
in push-out of the already exhumed Mala Fatra core Mts.
with the Turiec basin to the north and is the reason of
contrasting compressional tectonic style of the PKB Varin
sector in contrast with the strike-slip style and NE-SW
orientation of neighbouring Povazie and Orava sectors of
PKB.
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Neoalpinska geodynamika korovych segmentov ohrani¢enych zlomami,
dokumentovana na priklade zdpadokarpatskych neogénnych bazénov
a distribucie jadrovych pohori

V neoalpinskej faze orogenézy Zapadnych Karpat
dolezita ulohu zohrali zlomy. Kontinentdlna kéra krie-
dovo konsolidovanych vnutrokarpatskych jednotiek bola
zlomami vysSich radov segmentovana na samostatne sa
pohybujuce bloky, ktoré extrudovali do zalivu subdu-
kujtcej oceanskej kory, situovaného v severoeurdpskej
platni (Ratschbacher et al., 1991; Doglioni et al., 1991).
Po kolizii vnutrokarpatskych jednotiek/blokov s predpo-
lim (Cesky masiv) v zone pieninského bradlového pasma
a kolmatovani pribradlového segmentu Vnutornych Kar-
pat sa aktivhym severnym smernoposunovym rozhranim
bloku pohybujiceho sa na VSV (CCCS) stal karpatsky
strizny koridor (CSC; Marko et al., 2017). Je dominantnym
dynamickym tektonickym rozhranim v miocéne (obr. 1).

V praci diskusného charakteru je navrhnuté tektonic-
ka kategorizacia neogénnych sedimentarnych bazénov
vzhl'adom na Specificki dynamiku neoalpinskych blokov
tvoriacich ich podlozie. Podl'a tohto kritéria uz definované
geodynamické typy vnutrokarpatskych bazénov (Cech,
1984, 1989; Vass, 1979, 1998; Kovac, 2000; Janocko,
2003; Bezak et al., 2004) klasifikovanych na zaklade kri-
térii tedrie platiovej tektoniky (pozicia bazénu vzhl'adom
na okraj platni/mikroplatni, tektonicky rezim platiovych
okrajov a geotektonicky typ kory/litosféry; napr. Mial,
1984) mdzeme zaradit’ do troch kategérii vymenovanych
z juhu na sever: 1. rozsiahle strednomiocénne az pliocén-
ne zaoblukové extenzné bazény vznikajice termalnou
subsidenciou vztahujuce sa na velky panonsky bazén. St
vyvinuté na tenkej kore (Pasteka et al., 2017) s vysokym
tepelnym tokom (Majcin et al., 2017) vlyvom aktivity
plastového diapiru a jeho satelitov (Vass, 1979; Cech,
1988; Pospisil, 1990); 2. izolované rotované a tiltované
spodno- az strednomiocénne vnutrohorské bazény situo-
vané v zone karpatského strizného koridoru (CSC) spojené
so zlomovou smernoposunovou tektonikou — bazény striz-
nych zén (napr. Montenat et al., 1987); 3. bazény situova-
né v zéne bradlového pasma a pribradlovej zone, ktoré
su pravdepodobne smernymi posunmi, pravostranne sepa-
rovanymi segmentmi molasového bazénu cela vnutrokar-
patského bloku. To podporuje predpokladant vyznamnua
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rotaciu vnutrokarpatského bloku, ktory je sucast'ou bloku
ALCAPA (Balla, 1984) vzhl'adom na jednotky Vonkajsich
Karpat (napr. Marschalko, 1979).

Specifikom Zapadnych Karpat st mladé jadrové po-
horia (FT veky 22 — 9 mil. rokov) s exhumovanym krys-
talinikom (Kral’, 1977; Danisik et al., 2010; Kralikova et
al., 2014a, b; Marko et al., 2017) striedajtce sa s ,,halfgra-
benmi‘* neogénnych bazénov (Struktara basin and range;
napr. Nemcok a Lexa, 1990). Tento Styl stavby je vyvi-
nuty v karpatskom striznom koridore. Povazujeme ho za
dosledok smernoposunovej dynamiky tejto striznej zony.
Z konfiguracie mladych jadrovych pohori sa da usudit’, ze
CSC bol po jeho strednomiocénnej aktivite preruseny vy-
sunutim stredoslovenského bloku (MSBL) ohranic¢en¢ho
zazrivskym a malomagurskym zlomom na sever (obr. 1).
V tomto bloku sa nachadza aj jadrové pohorie Mala Fatra,
ktoré bolo spolu s pril'ahlou Tur¢ianskou kotlinou vysu-
nuté na sever. Tento koncept vysvetl'uje umiestnenie tohto
mladého jadrového pohoria mimo kurzu miocénne;j striz-
nej zony CSC a zarovei vysvetluje kontrastny kompresny
tektonicky $tyl varinskeho segmentu bradlového pasma
v porovnani so susednymi segmentmi, ktoré¢ majua smerno-
posunovy $tyl. Pri¢inu vysunutia stredoslovenského bloku
na sever nepozname, ale predpokladame, Ze mohlo ist
o gravitacny fenomén sposobeny vyklenutim kory v do-
sledku subvulkanickych intrazii v kremnicko-stiavnickej
vulkanickej oblasti a nasledného skiznutia bloku na sever
pozdiz zlomov lateralnych ramp.

Dominantné stredno- az vrchnomiocénne rozhranie
blokov CSC je ohrani¢ené severnou a juznou okrajovou
zlomovou zénou. Predpokladdme, ze tieto rozhrania su
strmé, maju hlboky dosah a umoziuju migraciu podzem-
nej vody a fluid s. 1. do velkej hibky, ich mineralizaciu
a ohrev. Distribucia vyznamnych mineralnych prameiov
a studni termalnej mineralnej vody zépadnej casti Zapad-
nych Karpat ukazuje, Ze sa priestorovo viazu na okrajové
zlomy karpatského strizného koridoru. To zaroven indiku-
je existenciu tychto okrajovych zlomov.
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