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FAULTS AND THEIR ROLE IN THE MESOZOIC OF THE INNER

CARPATHIANS
(Fig. 1—d
Abstract: The great \':it'[l‘l)' of the litholacies, ol lithological-strati-

ceaphical units and also the geeal number of Ol Mpine steoetoreal units (of
hicher and Tower categories, the diversity of the tectonie style, Trequent changes
in the strueturee and the abundanee amd variety of mineral springs, that all s
in wenetic relation 1o faualis,

The O6d Mpine West Carpathinn geosyneline represents an archipelago tvpe
with block stroeture with Taults of all the Tundamental direetions: NW, NI,
W-l SE. The number and variety ol Taults, their signiflicant role o the
rpathian segment.

development and structure is o H]H'{'i“l' feature of the West-
Owing to them a particulare model of the alpine geosyvoeline is concerned. Many
of the signilicant Neogene Taults developed on the Toundation of Old Apine
laults, In the conese of development of the Carpathinn system also the type
and role of Tault were changing there.

The West Carpathians belong 1o those segments of the Mpine-Carpathian system that
abound in oa plenty ol Taults. They are conspicuously manifested in morphologically
dissected character as well as in abundance and variety of mineral springs and ore
veins. Up 1o lately and the most authors up to present have held the opinion thal
the origin of these faults is bound 1o final formation of the Carpathian svstem. thuos
with the latest (Neogenel period ol development (D0 N nod rus oy 1965 The Teading
role of plastic deformations with long-reaching  horvizontal shifts unbound  attention
from Taults. The influenee of Alpine literature was however evident. where the Tunetion
of Taults in the steaeture. especially of the Fast-Alps. was essentially lesser than in the
[nner Carpathians,

With the variety in the divection of Tanlts. Taults of Tour directions played the main
eole: a0 NI bl NW: e NS and ) ENW and directions approaching them. Two couples
ol svstems. moree or less mutually perpendicular are essentially concerned there, These
divections essentially agree with the direction of Taults in neighbouring eratons, e, g, in
the Bohemian Massiloor o the Hungavian Midmountains, There are evidently systems
ol regional. perhaps of planetary importanee, (This is just the reason why il s perhaps
most suitable not o term the diveetion of the Tanlts hut 1o designate as northeastern
or Siretian. north-western or Muresinn — in the sense of 1L S tille 19550 mervidional
and latitudinall,

Let us notice eloser the mentioned systems. in the fiest place the position of Taolts in
varions teetonie styvles and their Tunetion in Pre-Kenozoie stages ol development. In
the analvsis we are thus based on Faely Apine tectonie elements (Cretaccons’ and

complexes of rocks. especially ol the Mesozoie, partly also older,
Longitudinal Faults

The West Carpathians have as orogenic mountains distinel |1||1,l,1i||i||i|l:l| struetural
clements: tectonie units and  steaetueal Torms Ginticlines, svoelines. A part ol the

T Prol BNDeo MU Moahel, Deo Se Diongz Stie Institute of Geology. Breatislava, Mlyn-
ska dolina 1.
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variegated teetonie styvle are also faults, longitudinally bordering these Tolded structures.
'|'|1(-}' are 1o a cerlain degree hound to them.

The ununiformity of direetions of longitudinal tectonic clements resulting from the
semi-arched Torm seems 1o be characteristie for the West Carpathians, In the western
part Early Alpine clements — tectonie units and teetonie forms and also longitudinal
faults — are of NI divection. Post-Paleogene of NS or SSW-NNE direction. In the
central part of the Carpathian arch Farly Alpine as well as Late Mpine clements are of
latitudinal direction KW, Tn the easternmost part the elements are of NW direction.
As il is 1o be seen all the principal divections are manifested cach in different part
fand oceasionally in different timel with changing intensity.

In elassification of longitudinal faults we may proceed according o the range of order
of teetonie units and forms which they are bordering as well as according o different
tectonic stvle. of which they are a part. | choose this second procedure because the
tvpe of faults is more distinet with it

a) In the tectonic map upthrustsofregionalcharacterofl NEdiree
tion are distinet in the eryvstalline separating partial units of the Vepor
crvstalline. An example is there the Pohorelid dislocation. mostly steeply dipping. On

the basis of these dislocations separating zones or subzones with different stratigraphic-
lithological filling it may be considered that they represent old deep Taults renewed
by Alpine teetonies (M. Madka, VL Zoubelk 1960

Analogous 1o the Pohoreld Fault Line is the Certoviea Fault Line in the section.
where it separates the ervstalline of the Kraklovi and Lobictovi Zone. In the eastern
part (where the ervstalline of the Kraklovd Zone direetly  contacts the Dumbier
ervstalline) the fault acquires the form of subhorizontal thrust (VL Zoube Kk in
ML Maska VL Zoubek e al 19600, An analogous type is also considered  the
Fabenik and Margeeany Fault Line separating two types of the erystalline. the Geme-
ride. thrust upon the Nepor cevstalline. Recently also large nappes (17 ey ve 1960—
1966) are being related 10 dislocations of this type. Such opinions were veflected
in our literature. With the Certovien Fault Line the roots of the Keizna nappe and
with the Margeeany-Lubenik Fault Line the roots of the Choe- or Choe-Gemeride nappe
are pul into connection (A Biely, O Fusin 1064).

Upthrusts of lower order divide some zones of the Nepor erystalline into a series ol
slices. e. . in the northern paret of the Krdlovi hola Zone (Do Kubiny 1958 or of
the Keaklova Zone (VL Zoubek 19310, They are upthrusts aleendy known from the
works by VI Z oo ek (19300 The divergence with Post-Paleogene structures proves
their Pre-Paleogene age. They are characteristic of the so ealled deep tectonie style
conneeted with the origin of Cretaccous straetures of the erystalline,

bl A peculine type of Tault dislocations are upthrusts in Paleozoic com-
plexes of the Spissko-gemerské rodohor teo Mis, situated near the
margin ol the Cr

Laceons anticlinorinm of Volovee at s contact with Cretaceous
svnelinoriic with the southern margin of the North-Gemeride sviclinorium and the
northern margin of the svaelinorium of the South Slovakian Karst (ML A ahe I 155
In the western parl they are of N1 direction. 1o the cast they turn into the direetion
W s i the castern part of the Spigsko-gemerské radohorie Mis, the divection of the
ugllhl‘llr«lﬁ is NW—=5IL They are running in zones of inlense eetonie kocading, distine
development of Mpine sehistosity. with which they are in svinmelrological relation
I Rozloznik 1963, Their vergeney is distinetly outwards, dipping 60—=70% 1o the
conrth, mosthy within the wnge of average dip ol sehistosity.
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[n some seetions there are several upthrosts running paralelly: the magnitude od the
dip of upthrusts is changeable. depending on relation 1o folding structures and their
Ivpe and on relation 1o sehistosity as well as 1o the type of rock, Tn places where the
upthrusts cut off limbs of isoclinally erceted folds they reach deeper and are more

NE
rudohorie — 1L G oreenlal Uptheusts in undeep struetures Garea ol the Valley ol Zlati
dolina) are 1o the conteary inconsistent and not deep reaching, In the ch

consistent (e g in the area of Jedlovee and in the Mountains ol Spidsko-gemer:

acler of

npthrusts however also transverse folding structures are reflected. The structure of
Dobsina-Nizna Sland of nort-southerly direction e, g influenced final Tormation and
reactivation of upthrusts. what playved an important role in o ore-forming  processes
(. Rozloznik 19600, Teansverse structures plaved an important réle in splitting
Cvireation) of Tault disloeations, AU bends of teansverse stenetures Teather and lorsion
[aults are Trequent.

The age these marginal upthrusts is obvionsly identical with the age ol the mega-
stenetures of synelinorii and antielinorii. bordered by them. Nevertheless they are the
consequence ol compression movements that modelled the Cretaccous megastruetures,
the North- and South-Gemeride synelinorii. The genetie relation of the upthrosts 1o

sehistosity makes possible 1o know the relative age and at least partially also the
process of Tormation of these Tault disloeations. In this sense a good supplement is also
the vein=filling. The most important veins of the Mountains of Spissko-gemerské rudo-
horie are: Drozdink. Zlatnicki. Grételska, Filip Veino the veins of Rozhava, the vein
svstem of Lociabana, being the partial Tilling of these upthrusts.

The oldest dislocations are perhaps more or less contemporancous with Tormation
of S . Snopkol ice they arose with the commencement of the Mpine process of
folding. They are filled up with quartz-fuchsite. quartz-chlorite and  gquartz-hematite
mineealization. The problem is whether partially Herevnian dislocations are concerned.
The most abundant ave dislocations Tormed before the origin of Sa: the last mentioned

namely interferes with the disloeations, The mineral Tilling consists ol siderite-ankerite-

ko-gemerske rudohorie
belong 1o this group. Some of the dislocations were formed  immediately after the

quarlz. The most important veins of the Mountains of Spiss

origin of the transverse sehistosity of So: they have quartz-sulphidic filling. so called
rejuvenating mineralization, They are

nainly situated near the inner side ol marginal
ore-hearing zones and Tarther in the middle of the Volovee anticlinorium. Many veins
have the mineral [illing of all the mentioned phases: the tectonie lines were evidently

reactivated several times, The veins of the individual phases are not always overlapping,
even @ change i the steike may be observed. In the area of Roziava 0L Gregor),
lor example. siderite veins in porphyvroids steiking =W 10 SE—=NW e of o course
dilferent from the vounger veins in the quarzite-sehistose complex. being rich in sulphi-
des and barite. The Tater ones turn more 1o the SE and S0 The spatial disteibution of
the individual mentioned 1vpes of veins is also different, The process of formation of
Faull zones — o leclonie process — was similarly as the process of mineralization not
proceeding all at onee but in several phases with different manifestations of the struce-
tural elements with different teetonie preparation and mineralization,

Disturbing of the ervstalline substeatume by upthrosts in the linking limb of the
anticlinorinm and 9~_\'r|:'li|||:|'i|||1| made |ln.~;.~'i|1]1- formation ol conditions Tor |1|-‘I:-i|il'

delformation of l)\'i'l"l_\'ill}_" younger Mesozoie |‘Ull1|1|l'x<'.~i ln_\' IJ|II.|IT'IIH|H near the inner
marginal parts of the Novth-Gemeride synelinorium, The parallel inelination ol several
|||rl|1r'|:ﬁ|.~s. originated al the Timbs of the folds. conditions the lectonie .~:1_\'|t' of slices.
More Trequently the ehavaeter of Told upthrusts is evident in them. AU the contaet of
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Mesozoic complexes with the ceystalline an interesting transition of deep teetonic style
Lo superficial with submersion of the Mesozoie allected h_\' metamorphosis beneath the
Palcozoie to the SI may be Tollowed (MU M ahel 1957: see g, 1.).

el Another type are longitudinal Tanlts in the Mesozoie and that between 1 he
individual partial units of the Chot nappe (Low Tatra, Little
Carpathians) or ol the Krizoa nappe (Steazovska hornating, Tnovee. Linle
Carpathians).

In the sense ol orthodox conception of the nappe structure there are planes of
nappes or partial nappes Tormed by imbrication of individual theosting  masses one
above another. A more detailed analysis however indicates many of them 1o have been
completed and minor structures perhaps also formed alter thrusting o the present space
of distribution only (M. Mah el 1957, 1961, There are somewhere steep disturbanees
of upthrusts character. not dipping outwards as it is the

e at deep tectonie stvle but
inwards. They pass laterally and vertically into fatter theasts, Ino the Highlands of
Strazovski hornatina these disturbanees cut off narrow anticlines, We may speak aboul
fold upthrusts Concerning the direetion in the Little Carpathians and the High-
lands of Strazovska hornating (N1 they clacrly diverge with Post-Paleogene structures
INNE) (see the tectonic mapl, We assume that they originated alter thrusting of nappes
in the time ol later phases of the Cretaceous period of Tolding. perhaps in the time of

the Lavamide phase. when development of the straetural charaeter of thrust masses was
completing also in spaces of accumulation of nappe masses,
Recent vears have brought guite convineing evidences of the Old Alpine age of

upthrusts ol southern vergenes in the Highlands of Streatenska hornatina, The varie-

galed™ steata near the Dob&ing lee Cave. previously aleeady considered as Upper

Cretaecous on Lhe has

ol high 1ectonization. are also alfected by upthrasts, Paleogeo-
araphical (dilTerent material and disteibution — M. Mah el 1967, sedimentological
tdifferent character of paleocurrents — W Marsehalko 1967 and also biostrati-

graphic evidences (presence ol pollen-grains ol Upper Cretaceous-Paleocene age —
communication by 2. Snopkoyia have bheen however Tound. quite anambiguously
mdicanting its age older than Middle Focene,

While in the western part of the Toner Carpathians the upthrusts of the vpe
mentioned are o NI divection. in the centeal part in the Low Tatra and High Tatea.
analogous Cretaccous struetnres are of E—=W direction. in the easternmost part of the
Czechoslovak Carpathians, in the Mountains of Tumenské pohorie and in the Cierna
Hora of NW direction. As analogous upthrusts [ consider Faults of southern vergeney.,
culting ofl the individual blocks of the Slovak Karst — a region Tar-away from intense
mantlestations of Post-Paleogene Tolding, The course of these lines parallel with Creta-
ceons Tolding stroctures. the bend 1o the SE in the castern part and delimitation of

blocks with dilferent Mesozoie Tilling incite 1o consider them i consequence ol later

phases of Creetaceons Tolding,

The conelusions expressed are al varianee with the spread opinion. according 1o
which all the southern \'!‘l“‘,.!'l'l]l'il'.'i ol inl;:nl'liml folds and Taults are Post-Paleogene.

VA peculiae tvpe is represented by the Muoean (Muoran-Divin: VI Z o u b e k) Fault Line
in its complicated character and development. Tt is morphotectonically so distinet that
many authors considered 10 as typieal voung dislocation of the character of normal
Goalt (D N ndrusos 1965, In some parts nevertheless the manilestations ol this
dislocation were already evident in the time of the Cretaceous lolding (the section of
Divinl. The complicated combined character of this dislocation is especially distinet in
the Nernde part, Mong the whole length of the Highlands of Steatenska hornatiny it
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2 Geologieal Map ol the Southern Part of the Tnovee (M Mahel 19500,
splanations: Lo Cevstalline: 20 Lower Triassic: quarlzite complex: 30 Middle
Trinssic: dark-voloured limestones: 4. Ladinian—Carnian: dolomites: 5. Carpathinn Keuper.,
. Carpathian Rhaetie, 7. Lower Liassic: dark-grex. partly erinoidal limestones: 8 Upper
Linssic: varicgated  limestones: 9, Neocomi; marls and maely Himestones: 100 Albian:
marlstones and sandstones: T Pliocene: Piestany Formation: 120 Pleistocene: travertines:
o — Picktany Faolte v — Vah Fault,

separates Iwo principal straetores and also two groups. the Steatend- and Verndae-Group.
The dislocation represents o steeply dipping upthrenst. 80—90° S, pacallel 10 the partial
unit o strueture formed by the Yerndar Group (the steip of Vernar) also with the axis
of the stractures of the Steatend Group. The lectonic contacl is predominant ronning
hetween the Upper Triassic dolomites of the Vernde Group on the northern side.
dipping 65—80°5 and the Verfenian Beds of the Steatend Group, crenulated  (minute
folds with changing dip and steike). Tn the northern part in the neighbouhood of the
Spisska Kotlina Basin on an older upthrust Post-Paleogene normal faults are superim-
posed. The Muran Faolt Line s evidently an old dislocation. 1o o various degree
rejuvenaled ino varions [EHIRE with the I:'II:III,'_"{' of the Iy pes of the dislocation. The
maorphological character and genetic type of the dislocation is consequently multifarious,
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I suppose the Murdan-Dislocation has been in the Mpine period of equal development
as the smizany-Dislocation ol lower order o the Thghlands ol Steatenska hornatina.
separating bwo principal steanetures, different in development. the structure o Glae
feom the NW and of Matka Boezia-Ge
western pael 10 s of the eharacter of upthreoast 1o the SELC inwards. catting ofl a narrow

avy from the SE In the arca of Lipovee in the

anticline Tormed by the Lower Triassic and Aoisian, Towards the 19 s overthrust
chiaraeter i distinel. which towards the Valley of Tomasovska doling (in the eastern-
most part changes again into an uptheost. Noretherly in the area of Lednica the older
upthrust s interrupted by two parallel Post-Paleogene Taults — normal faults-reaching
as T as the Spisska kotling Basin,

A the above deseribed tvpes of upthrosts: Tongitudinally |m:'(|l-l'i|1g' the Cretaceous
stractores aree genetically hound 1o them, They arve in the Tiest place the produet of the

Cretaccous period of Tolding, Some ol them are however masked with superimposed
voung disloeations ol normal fault tvpe (Muoedn Faolt Lines Tongitadinal Taults in the
Hichlands of Steatenska hornatina,

[nvegions of the Carpathion arelhe where Cretaceous steaetores are ol the divection
wlentical with Post-Paleogene ones. thus ine places o overlapping ol directions of hoth
Ivpes ol stractnres superimposition ol Neogene upthrosts somewhere also ol normal
laults on Cretaceous upthrosts s most Teequent, This ise Tor example. concerning the
Subtates Faolt Line, X Gore Kk (19670 even considers it as Pre-Mesozoie on the basis
ol the e of mvlonite zones,

With the Cretaceous Tolding, its voungest phase. also Tormation o noemal Taulis s
conneeted. which divected the disteibution ol spees ol intense Focene sedimentation,
ln o the western part theie divection is NI Inothe Zilinska kotlina Basin their
tiening into =AW dircetion is distinet towards the east. In the castern part ol the
Liner Carpathians the divection s N,

T |un;_11lll1|il1.‘l| Ol .\“)EIII' steike dislocations also o Tault of NW divection hordering
the Cretaceous dome Told ol the Gasland™ ol Sklené Teplice should be eanged. The
intrnsion of the granodiorite body hanatites: in the Todreasa dome is genetically hound
il e Rozlozoilk 196580 The itrusions ol actd granites in the Yolovee anticli-
norinn i the Mountains of Spissko-gemerske radohorie show in places Goeea ol Hnileik-
Snopka signs ol genetie hinding 1o longitudinal disloeations,

The mentioned tvpes ol longitadinal dislocations in the Toner Carpathians are
obvionshy genetically bonnd o Cretaeeons steaetures, AU this place it is to anderline that

i, G0 Gleologieal Section and Sketel of the Beckoy voek-cliff ML Moo hel 1963,

Foxplanations: Lo Muvivm of the Vil viver: 240 Chod unit: 20 Dark-grey Tine-
stone. Lower Anisinn, 3.0 Flagey eheety limestone, 40 Massive wrey limestone: 5—8, Beckoy
stthunits S0 Shale complex. Mbian—Cenomanian, G, Mavlstone-limestone comples. Neocominn,
oo Pk o paet nodulare imestone, Male 80 Carpathinn Kenper,

s
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the disteibution of individual Tithologieal-steaticeaphieal and tectonie unils s houd 1o
the individual Cretaceons steactures, T other words: some units are charaeteristic of one
or another Cretaceons steaeture: the Noeth-Gemeride Mesozoie Tor the Noeth-Gemeride
S}'|||'|ir|r::‘i1||1l. the southern threshold tvpes of the Ieizndg unit Tor the Hron svoelinorimm.
There is no doubt about the relation between longitadinal Taults and the disteibution of
lithological-stratigraphical units. This is indieated by alveady older origin of Taults, The
existenee and especially the disteibution of Tongitudinal faults durving development stages
of the Tnner Carpathian geosvoeline is however a more complicated problem.

Diveel evidenees of the existence of Tanlts Tongitadinally dividing  the Carpathian
geosvicline in the Trinssic—Lower Cretaceous period ol sedimentation were mostls
wiped out with Tormation of nappes Gn nappe unils) or covered with overthrusts O
covelope mits, We have however also many indireet evidences Tor the solution of the
ace ol Taults,

The uptheasts Trequently separate complexes belonging 1o various groups or develop-
mitnls, ;"lll ”l;.l. \\'i]h‘”l ll"' sdnne ll”il- I|i S0 cases llli'l"l' Hre exoen |.':1|1|1I|I'Sl'.\' anla-
gonistic paleogeographically. e, g, trough Zlicehoyv Subunitt —  cordillera-compleses
NVysokd- Bela-Sabunith o the Keizoa unil This indicates some upthrusts o have hid
theiv predecessor in older synsedimentary dislocations. perhaps ol the chareter ol
normal aulte but only when compression changes of the space disteibuation were laking
place.

Gireeal changes of thickness as well as ol Tacies 1 Permian near the margins of
the North-Gemeride and South-Gemeride synelines indieate bordering of these areas of
deposition by Taulis, The signs o the existence ol Tongitudinal Taults in the Permian.
in the stage of Toundation of the geosvneline are hodies ol melaphyre of the tvpe of
linear cruption in the Little: Carpathians and Low="Tatea. Maximuom development and
"xll'll.‘-\i“” IIlI \'l)ll'."llilfl' |'{|1']§.\' rear |}If' I{[]"[l‘“l\'-'l l"-’ll[l[ I,il]l' i“l“l'.’]ll'.\ an ‘llll Ilil”“ ]i“l‘.

having manifested in the Mesozoie and also in the Paleozoie, The existence ol okl

whinal Falts is also indieated by the disteibution of Tacies depending on tectonie
uneest. o, oo bioherms in the Carboniferous of the Mountains ol Spissko-gemerske
rudohorie.

Ftis quite exvident that many of the longitudinal upthrusts
arve of older Toundation and inlfluenced the development of
the geosvoneline bhelore the Cretacceous Tolding as dislo-
calions ol the eharvacter of novmal Taolts, With the avehlike distribu-
tion of Cretaceons upthrustse conditioning nparehing of the West-Carpathians, the question
ol the direction of longitudinal Taults in development periods of the geosvneline s
more complicated, Tn this sense an important conteibotion is the Latest information of
B Marsehalkoin B Marsehalkoo Mo Pulee (19680 Trom sedimentological
investization of the Lunz Beds of the Keizna anit. showing in the western part. N2
divection of the aren of sedimentation. =W in the Tatea vegion. [0 is noteworthy
from this aspee] that Tanlis of SW—=XNI1Z direetion were Illunil'{-slillj_" i the ||:-\'|'|n|l|;|‘n'r|1

al LFore-Carpathian™ Mesozoie ol SW o margin of the Carpathians, i e in the envelope

Mesozoie of the Boliemian Massil. covered with Neogene molasses and Thvseh nappes.
Such arve the Taults of Mailberg, Steinabeanner and Wollmannsherg (1 Kapounek
A Keal N Papp. Ko Tarnoysky 19671 Later on in the time of Neogene they
were reaetivated amd beeame distinet. The disteibution of the Mesozoie in the western
part ol the Thangarian Midmountains also indicates the NI course ol the areas ol
sedimentation there (0 HHorusitzsky 19610 The opinions of the prevalenee of
roughly W—1% distribution of the areas of sedimentation (T Buday, V. Spicka
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19670 just in the westeen parl ol the Tnner Carpathians seem toome o be at least
exagoeraled sinee also in the Paleogene, on which the mentioned authors arve mostly
hased o their analvsise the area of sedimentation was not ol W—I< direction bul in
an archlike wav NE—=FW—=5SW (R, Mavschalko 1968, 1 think the Mesozoic

covelope groups are a quite relinhle indieator of the course of the arcas of sedimentation.

This is shown well by the Core mountains ol Tnovee and Tribed, situated side by side.
Loth broken into halves by the Teadok-Skveov Dislocation Zone ol almost =W
diveetion. more o less unilorm in older periods. o Pree-Mesozoie Toundation. Their
eovelope groups are however very dilferent in paleogeography. In the southern part
Lo the

of the Tnovee the Tnovee Subunit with Jurassie Tacies of cuxinie ype simili
novthen-Ovedany development of the Litle Carpathian Subunit appears (hinking of the
area o sedimentation in SW =N divection is more logicall. the Tribe¢ Subunit cha-

racteristic o the southern part of the Tribed NMis, consists of Jurassie members essentially

different in paleogeography. of cordillera type. The cast—westerly diveetion of the nnits
is characteristic only ol the centeal paet of the Tnner Carpathians, especially ol the
[high Tateae oo the western part (s | oam going o mention next) beansverse Taulls of
NW s N=5 divection played o signilicant edle in the aren ol sedimentation in the
Mesozoie. They Lrgely parcticipated in breaking of blocks and thos in the dissection
ol the arcas ol sedimentation bound 1o the present helt o Core mountains,

Transverse Faulls

Transvere Tnults are running transversely 1o perpendicalarly o the teetonie stractures.
essentially Taults of theee preineipal dicections NWL NS and NE Inocach ol the group
mentioned several !‘il|[‘f_"{l|'jl'h iy he distingnished. aceording 1o the illl|lll!‘|r1l|:'l' in the
strueture,

I oue work we are going (o deal with Taolise veaching i their importanee oulside
the West Carpathinns — fanhis of Loeategory sond more distinet fanlts influencing the

development of West Carpathion units — Taults of 11 eategory.

The Tiest eategory o Taults. of NW divection. includes the neeginal Taull system.
separating the West Carpathion segment frone the Fast Mps. The existence ol such
aosvstem had been stated long ago. The old Toundation of this Tault svstem has been
only Tound alter recent study ol the geoloay of the Little Carpathinns (M. MaheTl
19621, The Little Carpathians were considered as link between the Mps and Carpathians
and cencrally the common signs ol the strueture were stressed. Closer knowledge
however permits o find also the differences in both the svstems,

[n spite ol common signs in the steaeturee of the Litle Carpathians. this terminal
range of mountains. and certain resemblance ol the Tacies 1o the eastern part ol the
Aps. 1

differences in steatigeaphical-lithologieal Tilling, Both the compared  teeminal parts

are many essential morphotectonies stractueal-tectonie differences as well as

dilfer o the manilestations of Post-Paleogene tectonies. teetonie relations o the Flyvseh
Zone, dilTerent teetonie units and mutoal velations. some different Tacies as well as
whole groups ol the Paleozoie. Mesozoie and Paleogene, The Little Carpathians have
exsentially o all the Tundamental signs o Core mountains (hasin [illing with Centreal
Carpathinn Paleogene, the character of o Neogene vaulted  horest. three Tundamental
wronps ol Mesozoie units: the envelopes INeizna and Chod anit: Targe granile massils
in the ervstalline corels On the other hand the casternmost paret of the Mps shows all
Fondamental signs o the Fast Alps. Sueh fundamental ehanges that justily 1o speak
aobut different segments — the Fast AMpine and West Carpathian one. aree hardly
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Mesozoiel, A wide dislocation zone. partly covered by the Vienna Basin is evidently
concerned  there, The anomalous straetural eharacter ol the ervstalline o Pezinok-
Pernel in the Little Carpathians, the NW o steike of s Tolds, slices and sehistosity, @ e,
an divection uncommon o the western parct ol the Tnner Carpathians bhut pareallel 1o
distinet old transverse Taulis, indicate genetie linking, T consider transverse dislocations
of the second order. the Lamadc- and Pila-Dislocation. accompanying the above mentioned
strvuctures of the cevstalline, as northern marginal parts of o wide dislocation zone
bound 1o o threshold manifesting geavimetvieally O Bodase A Dudek Jo Ther-
mayer 19670 separating the Fast Mps Trom the West Carpathinns.

The Lamac Faolt is accompanied by o Neogene depression, The different
development of the Jureassic and differences i the representation of Triassic members:

the Devin development o the south of the Tanlt Geelatively thick masses ol Triassic

dolomites and limestones, parcticulae Facies of grey Doggerian and Malminn limestones
and the Borinka development in the noeth (thick Bovinka Limestones and - Mariatal
Shales in the Liassic. dark-coloured cherty Timestones in the Dogger) shows an old Tl
to be concerned. manilested in the time of the sedimentation ol the envelope unit, The
monoclinal strvetire of the envelope unit south of the Lamac Faolt is in sharp conteast
to the complicated teetonie relatious o the Mesozoie and ervstalline o the northern
part north of the Taal.

The Pila Faolto accompanied by aoseries ol pareallel Tanlis, is distiner in
different stracturee of bloeks. The wide steip of the NMesozoie novth of the Tault changes
o theee noerower ssnelinal steips south of the Taolt, The Tonetion of this Tault in the
Mesozoie s manilested o the disteibution o dilferen i|:'\'|'|u[||1|1'||[_~. ol the |-i1\'|-|u]:1‘
unil: the Ovesimv=development twithont the Borinka Limestones, with cherty and marely
liestones in the Linssier i the noeth and the Bovinka-development south of the Tl

fwithout cherly limestones bhut with the Borinka Tacies — also with dolomites o

Maviatal Bedst, The Pila Fault however also manifests in different 1vpe of structure
of the nappe unils in hoth bloeks, The Tauh plaved 1= wole o formation. completion
of the tectonie stvle of the Keizoa unit and Chod-nappe. separating bloeks with the
sitbstratum varviously influencing Tormation of minote structures, Coneerning the 1vpe
ol the Tanlt i the western part. the uplilt of the northern block. in the eastern part the
uplift of the southern bloek is evident 1o the conlrary, With the svslem of the Pila
Fault also the change ol direction o Mesozoie (Crelaecons steactures is o conneeted
with ENE conrse 1o the noeth of the Tanlt into NFE—=SW south of it. The different
development of the envelope unite s different tectonie stvle inindividaal hloeks b
also the dilferenees in the sterueture of the Keizna- and Choc= anit al the Pila-Fault show

quite distinetly its Tunetion as early s the Mesozoie: the parallel divection with the
axes of Paleozoie straetures also indicates their Pre-Mesozoie Toundation,

Distinet fanlts of NW divection o old Toundation in the Tnovee are the Hedok-
and Piestany-Faunl,

The Mreadok Fault was also manilesting o the stroeture as early as o the
Paleozoie. 11 s 1-~|1:-1‘i:|]|)' distinet near the western margin ol the Inovee in the \‘.‘I“t‘_\'
ol Thradoeka dolina. complicated i details, The disteibution of the Mesozoie changes
ab it conspienoushy, Nthe Taolt the envelope unit disappears, Tentieles of o subunite of
the Vyvsoka-tvpe appear, unknown elsewhere o the south, N the Taalt the Keizna-unit
TRy S lw.-iwllliﬂ”}', f:nlliph‘.\:'.-i ol this subumnil. |n‘i||_1._[ thick in the southern bloeks are
thinning into o series ol lenticles noeth of the Tanlt, This also concerns 1ooa considerable

degreee the Chot-nappe, Roughly with the conese of this Taolt the houndar of two differ-
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el wholes of the cevstalline ageees. This boundary s however oot steiking 1o the 14
northerly of the conrse of the vounger Tanlt and steikes E—=W. Noret ol the Fault especially
mica sehists e present. accompanicd by thiek Carboniferous and Permian complexes,
more southerly o the contrary ]al’:'\'iliiill_'_'l.\ the granite core appears, An analogons tvpe
rearding 1o the disteibution ol the !'r“\.\l.'1||i|u' and Later Paleozoie is represented by
the Skycov Faull separating two parls dilTerent in steneturee in the Tribed Misc:
the novthern parl — masses ol the Razdiel and the southern — Tribed-Zobor part. In
this case there are also differences in the stevetueal plan ol both blocks. T the northern
Pl hesides the ='|1\'|‘|H|n- unil of lll':‘tllinl' [y e wilh |r:||‘|i|‘1||:||‘ BYLE of the Trianssie
Bazdiel Subunit also the Kreizna- unit and  the Choc-nappe are represented. The
crvstadline s represented by mica sehists and gneisses. South of the Tault 1o the
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Explanations: L Novth-Gemeride Permian: 20 Shalessandstone eomplex —  Lower
I'ri 00 Marlstone complex — Upper Campilinn: 4. Dark-coloured  dolomites — Nnisian,
a0 Light-coloured limestones — Middle Triassie: 7. Dolomites — Ladinian—Carnian: 8. Dark-

colowred cherty limestones — Norian: 9. Light-coloured  lmestones — Norian: 10, Light-
coloured limestones — Rhaetie: Lo Shale-limestone complex —  Linssic; 120 Centreal-Car
pathian Paleogene: ¢ — Upthrosts oviginated by the Larnmide Tolding: 4 — Young laults
ol Neogene age: a0 Profile in the area of Lipovee: b Profile in Tomdsovska Beli: o Profile
in the area of Lednice,
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contrary the envelope unit of different development is vigorously  developed the so
called Tribet Subunite affected by metamorphosis but without accompanving ol the
INriznia- and Choc-nappe with ervstalline represented by araniles,
The Piestany Fault also erosses Mesozoie struclur

AL s intersection
wilth the marginal Povazie-Faolt hordering the western margin of the Inovee hopst the
akeatothermes of Piestany issue. The old Toundation of the Tault results Trom the different
tvpe of developments of the Jurassic ol the envelope unit in both blocks — the
southern tvpe with varied Jurassic i the southe the tepieal cuxinie vpe of the Tnovee
Subunit in noethe Inostroetural sense the Taolt bs manifested in the tendenes towards

asigmoid, in the disteibotion of the members o the envelope unit and especially in the
dilferent stractural chavaeter of the Keizna unit, Continvation of this fault 1o the west
1% l'\'ill[‘l!ll_\' one ol the Taalis |‘|'u.~<.~'i||§_r the Mountains ol l‘:;u'illil'k:“ |m||n|'i1‘. cither the
Sipovee- or the Cachtice- Fanlt, Both are distinetly manifested in step disteibution of the
Klippen Belt.

The boundary ol regions different

avimeleically, the northern charaeterized - by
entinted and  the southern with prevailingly
positive anomalies is pul into connection with a dislocation of old Toundation running
in the arca of Trencin — the Banovska kotlina Basin — NI marczin of the Tribed Mis.
. Buaday, \v Dodek, Jo T hermayer 1967, Its manifestation as carly as the
Mesozoie is indicated by the essentially different styvle of structure in twoo hlocks:
|||':|]li||;£ up ol Mesozoie units in the Highlands of Stedazovska hornatina and that as Tar
as the southern margin and the vigorous representation of the ervstalline core with small
shiare of the Mesozoie in the novthern part of the Tnovee Mis

The differences in the strocture of bhoth the blocks aree

distinet negative anomalies. Little difTer

ulested o all units. In
the northern bloek o the Thighlands ol Strizovska hormatina the envelope unit with
the Jurassic ol euxinie tvpe. considerable thickness. large spatial extent and  great
ety of the Keizna unit are distinet: especially vigorous s the development ol the
Zlicehoy Subunit and the Albian—Cenomanian. .\ considerable extient is also ocenpied
by the Manin unit. The Choe nappe is characterized by the presence of o subunit with
the share ol light-coloured limestones but also of the subunit of the Cierny Viah tope
(with prevalence of dolomites) and ol the subunit of the Biely Vah tyvpe (with Lunz
Beds and Reilling Limestones!. To Tull contrast 1o the mentioned variely and heaping
up ol Mesozoie complexes s the block ol the nothern Tnovee Mis, with vigorouns
crvstalline core. accompanied by thick Carboniferons and Permian. The envelope unit
shows with the Jurassic members o cordillern tvpes the Wreizna unit is eadimentarily

I

represented. the members of the Zliechoy “suhnuﬂ appear only near the margins ol the
|\'|ip|u-|| Belt. Little vepresented. The Manin u 15 closely Iinked up with the Klhippen
Belte i the Choe nappe the Wlower™ subunits are lacking, the Nedzov Subunit with pre-
vailing light-colowred Timestones is represented. The nneommonly distinet alpine strain
i the ervstalline of the southern bloek G the Teibee and ITnovee Mis is remarkable,
in which way it approaches the Vepor ervstalline,

In the Highlands of Steazovska hornating faults of NW direction are rather distinet
al the western margin near the Klippen Belt, Tnothe narrow Klippen Belt. signilicant
morphologicallv. faults are very conspicuosly manilested. as it is comprehensible. nol
onlyv in spatial <hift ot also in the content. The Viea Fault Tor example. separates the
northern part of the Klippen Belt with extensive Klippes, espeeially ol the Czorsztyn
development (Gronp of Vidatee! and also with Large Klippes of the Kysuee development.
whereas south ol the Tault r'~'1li'|'i:l”_\' members ol the k“mn‘ll (‘II\'I‘I:11II' |1r'|~\':1i|, The
width of the Klippen Belt is essentially Tesser. Another very distinet Tanll separaling
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seements of the Klippen Belt very distinet in steneture. s manifested in the strocture
in the Pachoy sigmoud. also in poshing out ol smaller klippes Tar 1o the north near

Zavieeie, The castward continvation ol this Tault is running at the houndary ol 1wo
sections of the Manin unil. the Budkov- and Manin-seetion. Taether 1o the SIS o 1ES1E

0 EEE
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i, 5. Geologieal Map ol the Wider Area near the Streatend Fault (Stealenskia hornalina
Mis. (ML Mahel 1955).

Explanations: L Muviom: 20 Loamy and loamy-siliceous colluvial sedimenis (de-
Ill\‘i:l H ::, Sflllii.‘illll]l'f"‘ .‘i]ll‘ll[':"- g l-“l}[.lb {I.T'{'ln'li'l‘ﬂllh 'i’."lll“ll'i']l['.,ll: ',l, I‘i:l.‘(!{il'—hlill'l( .‘i!l-'!ll..\' \"illl
lI-"I['k"l'UltHll'l'[I iil”l'!‘lll”l' i!lt['l'['{ll;lti“ll!ﬁ: ‘—}_ l‘]]l]l’l' FI:!]" “r llll’ .\‘”['i-'l[] II{]“I"li[':" —
dirk-grey organogenie lmestones: G, Novian (Upper Carnian in places) — while «

wrex and

I OTe e
limestones: 7. Middle Trinssic —  dark-gres limestones: 8. Light-coloured  limestones ol
uncertain position: . Dolomites — partly Caenian, a0 partly Upper Ladingan s 100 Ladinian
fneluding Hlvreian places): algal Hmestones: TL Upper Anisian — grev 1o white limestones:
120 Middle Anisian — dark-colonred shales, marlstones, dark-coloured limestone interealations:
I Lower Anisinn: dolomites (Hsdaspian:s Vo pper Campilian — marels-limestone com-
plex: 15, Seissinn-Lower Campilinn — shale-sandstone complex: 16—=18. Permian: 16, Con-

slomerates amd breeeins with fuariz pn['ph‘\'l‘l\' ]ll'hl!!v:-: 1ia Sandstones and quarlziles: 17,
ated shales, sandstones, arkoses and grevwackes: T8 Basal conglomerates and hreeceins:
10—200 Carbonilerons: 19, G 20, Grey -
shales, o . Bakovee-Croup: 21,
il se tie=chloritie phvllites: 220 Compaet. Tine-grained dinbases, Toeally with diabase
andd lTites: 250 Predominately tuflfites, rocks of diabase ¢
25 Amphibolites: 20

v limestones, dolonitie
rh-volowred shales, sericitic in places: 21—

neslones: dstones, sanidy

liceons-serieilie
tulls
acter i lide representalion:
CDuarte diorites: 26, 00 Steatend=Fanlts of loeal charcter: 27,0 Upthrasts
and smaller throsts: 280 Steike and Tip: 200 Loealities of Tossils: 30, Lhinportant springs.
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along the southern margin of the Paleogene basin ol Prozinska kothina and G= -
fested ns an old Toult o the changes of steaetual disseetion of the Ieiznag unit ol
also in the structure of the :‘I1\'l‘|u|w unit. The covelope unit south of the fault shows
a stmple monochinal structoree. while in the northern block doubling is conumon Tor it
The described dislocation — we term it the Tozina Dislocation — i~ linking
with the Fault cutting off the western margin of the Ziae Mis, towareds the S
The dislocation zone od t|1-t'|1 fovwmdation at the line ]||’:I|1it'l--|1_\'lf'.’|. nunilesting in
the development of the Fivseh Belt 70 Both 1961 has its prolongation adong the
western marging ol the cevstalline o the Mald Farea Gmassil ol Velka Liaka . The
western margin of the Veporides and ol the South-Slovakinn svoclinorium and at the
Bitekh Mus, Tall into s steike continuation INW =S, The treegular contact of Mesazoie
complexes of the Weizna unit — withoul accompanying of the members of the covelope
unil. and i places also without Triassic members of the Keizoa unit —  with the
crystalline of the Mald Fatea and the NW steike of avlonite zones in the eevstalline
show the manifestation of this dislocation fwe teem it the Zh vy oy -Nalea Dislo-
calion also in the ]:1'r‘in:| ol Cretaceons |'n]l“||,l.". Iis also indicated l:}' the structure
ol the Skalky anticline, different in two blocks separeated by this Fault
The older Mytmo Fault Zone of NW =5 direction disturbs the western part ol
the Vepor and Low Tatea. Tis al Teast Od NMpine age s indieated ]n}': differences in the
steneture ol individual Mesozoie blocks and the complesity ol the structure of the
western promontory of the Murdn Plateau. the steike of mylonite zones i the cevstalline
piwra

lel to the complications and freegularities (oral communication by AL Klinee
of the structure of the crvstalline. the diveetion of the Paleogene basin ol Drezno
fevidently Tounded along Cretaceous Taults) uncommon in the West Carpathians. castern
cutling off of the unit of the Tubictovi eryvstalline and the Hron syuelinorivm. western
termination of  the Trangodka syvoeline: bhending of structures of the Dumbicr cevstalli-
ne: changes in the complexity ol the structure o Mesozoie complexes at the northern
slopes ol the Low Tatea (less complicated threshold  strueture as compared 1o the
western as well as castern bloek!, The continuation of this fault zone 1o the noeth
may be also the Lacky Faull, accompanying the transvere anticline in the Mountains
of Chod.

Anoexample of o tramsvere fanlt of NW—=S1 direction. at which the different
stractural character of separated blocks is very distinel. is the llnilee Fault in the
Highlands of Stratenskia hornatina (see Tig. 5. To the cast up to three Mesozoie slices
are repeating one upon another in the profile. with considerable share of the Upper
Triassic: west ol the Tault there is only o uniform vigorous complex Tormed by the
Middle Triassie. o the NW part at the slopes of the Low Tatra this fault also
separales lwo blocks with different strueture, At the Tault a large body ol the Melaphyre
Formation commences o appear and also the development of the Middle Triassic
changes,

Faults of N—5 Direction and Related Faults

The importance of this group of Taults in the development and structure of the
Carpathians has heen so far appraised least. From Taults of higher order are included
here in the Tiest place: the Taull svstems of Zizriva-Reviaca and the Hormad River.
Both played an important role with Neogene voleaniso,

The opinion of the origin of the so called Centreal Carpathian Dislocation Zone, aboul
A0 km o wide. as carly as during the Saalian folding phase is expressed by D. Kubiny
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1962 . who puts Targe block theasts of the massils of Rubochinae and Zdine into con-
nection with i The prolongation of the Danabe Faolt Line O S za bay TO5G0 1SS
fron the |||E1|j_".‘l|'i;t|1 Midmountains and |'v.'u'f|i|1_:1' as Lo as the |'"|_\'.-1']|| (:;u'|:ul|liu|l.\
seological window ol Ziwiee) is concerned there. Direet evidences of the role of the
Revien Fault as early as o the desvelopment of the Carpathinn geosvneline are con-
nected with working out of a new «division of the envelope units ol the Tnoner Carpathinns
Mo NMoahe T 19620 19640, The variety of the envelope unites has been shown 1o he
much more greater to the west ol this system: gronps ol cuxinie and cordillern tvpe are
pepresented. Fast of the Reviea Faull System only shallow-water-cordillern gronps are
known, The dissection of the area ol sedimentation was dilfTerent on hoth sides ol
the Tault svstem. greater in the west than in the east. Te s sueely remarkable that the
present morphotectonie dissection is essentinlly greeater in the western bloek than i
the castern one. The narrow longitudinal Mesozoie anticline of NS direetion with
vergeney ol the folds 1o the E felearly) exposed in the big outerop of Malm-=Tithonian
at the road Trom Lubochng 1o Ruzomberok is evidently in genetic connection with this
Fanlt svstem.

The Horonad Faolt Zonedistinel morphotectonically. separates two o blocks.
very dilferent in steveturee: the Centeal Carpathion segment from the easternmore one.
The Tater is characterized by another tvpe of the Paleozoie (Extra-Carpathian Carboni-
ferous: and simpler strueturee of the Mesozoie without the Chod nappe. the Zlicehov Sub-
anit in the INvizona unito without possibility of separating the IKeizna and envelope unil. as
the results of study of the Mountains of [Tumenské pohorie show (M, Ma b el 1063,

| <uppose a Tault morphotectonieally so distinet as the Stitnik Faultl is 1o be
ol old Toundation, The Mesozoie to the west of it is ol essentially simpler development.
less varied in Facies than in the casternmore part of the Slovakian Karst. The strueture
of the Paleozoie is also esentially simpler e oo the Rakovee Group and typieal North-
Gemeride Permian are lacking, There are indicalions that the ervstalline in this part
is nol situated inogreal depth. what signiflies an essentially lesser thickness ol the
Palcozoie complexes than in the east of this fault. In connection with the Stitnik Fault
the possibility of shifting of the castern block and thus of pushing out of the Volovee
Massil 1o the north related to the Veporide bloek appears. With such considerations
it is however necessary Lo regard that present position of the Stitnik Fault need not
lully ageee with the position of the old Tault, Tts NNW strike is also remarkable.

In this connection we touched the probleny of shifting of fault lines. to which not
sulficient attention has been so Tar paid by use At ore fields under explontation. e, g.
i Rudnany. however wreeneh Taults with combined movement of overlving and underly-
ing parts of the deposit in horizontal and vertical divection are known. In these rases
shifting by tens of moare mostly concerned. [Lis however logical to suppose that with
tangential pressures from the S or SE. deep reaching at Tault Tines of N—S dircetion,
separating the individual blocks. shifts of greater extent also manifested. frequently
connected with theusts. completing the complex stoek of disjuctive dislocations.

Old Toundation shows the Streéno Fault separating two divergently running
parts ol the megaanticline of the Mald Fatea, different in the composition of Lhe
crvstalline core. the Ivpe of envelope groups and the structural character of Mesozoie
units, The Velka Loka part of the megaanticline of the Mala Fatea Iving in the west of
the Taalt s of NN divection with considerable share of gneisses of the erystalline mantle,
tectonically reduced eovelope unit. vigorous Permian complex in the Kozel anticline.
the Duréing Group accompanving the Krizna unit. The casternmore Krivan block of
the Mald Fatra tuens into =W direction. lis core especially Tormed by granites is
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accompanicd by the distinet enveloppe of the Mald Fatea Subunit with specilic signs: the
Irizna unit is ol vigorous development. not accompanied by an analogous Dt

il
Gieoup. Towards the N the dislocation Torms the castern border of the Zilinska kotlina
Basin.

Fgqual N—=S direction and probably also old foundation show the marginal Taults in
the Tighlands of Steazovska hornating, especially the Mald Maguea Faolte and in the
Inovee the western Povazie and the castern Zavada Fault (Dubodiel-Zavada Fanli
according 1o . Kamenie ks, Diveel evidenees

their old Toundation are however
searce, We consider as such ot the Mald Magoen Faolt the thickness of the Paleogene
al the margin of the Tault. A the Tnovee Faolt there s an uneommon. particular con-
tact of the Chos anit (steep and  divectly with the Beekov Subunit'. considerable
reduction of the Ieizna unit and Klippenhike stvle ol the strocture in the northern
section o the Tanlt l'ﬁ|1:'l'i:||[}' distinet near Beekow,

A osvstem of Tauts of N—5 direction of old Toundation hreaks also the Western Tatra

into o series of blocks, Tn genetic connection with it are the uneommon variely ol the
development ol the covelope unit fup 1o 15 groups according 1o Zbh. Ko tans ki 1961
and the transverse elevations of Salatin. Konciska and Jahhaei veeh and transverse
depressions (Gorvekova and Javorinskd Sivokal known long ago, They plaved o very
important rale in the disteibotion and steaetuee of Mesozoie units, A, Gore k (1967
supposed the Toundation of the myvlonite zones and teetonie lines connected with them
to have been olde Pre-Peemian: the mylonites e in pebbles of Permian conglomerates,
Fspecially important in the steaetaeal plan of the Western Tatea is o Taol of N—=5
divection cutting ol the ervstalline core in the wesk accompimiced by irregularity o the
steveture of the envelope nnit. Weizna and also Choe unit,

Relation of Farly awd Late Mpine Faults

The above mentioned  shows that all the Tour Tundamental divections ol Taulis
nnilested o the Eacly Mpine stevetoree and inearlier stages of development of the
West Carpathian geosvoceline. One part ol Taults manifest in relation 1o Ol Mpine
teclonte untls amd antichnes aod FI\'IIl'l‘IIH'.\' HES |n|:_‘_{iilll|illil| faults (Taults of NI and

=W divection. o part of Taulis s of N divection’: another parl represents Lransyerse
Favdts (Taulis of N—=5 divection, the most part ol Taohs of NW divection and o small
paet ol Tanlts of NI divection. A the mentioned Tondamental directions of Taulis
however manilest in the Late Mpine strocture and o Tormation: ol morphotectonie
units — as voung Taulise Tnomany eases rejuvenized Taults aee only concerned or Tault
zones renewed and stressed or widened on the basis of old Taubis. With this rejuveniza-
lon \\'i|ri|tf_" ol or Ill.‘l.\L‘iillL" ol the character of the old Tault was taking p|.'n':' in the
way that the vounger Tault is of different sense. vepresents o different ype. Farly
Mpine upthrusts were very Trequently covered by Late Alpine normal Taults (M
Fanlt Linel. elsewhere upthensts covered normal Taults (Mald Magura Fault ete..
Some Faolts changed o the conrse ol their development also their relation o the
course ol steaetural Tormse The Povazie- and Ziivs

a Fault as Eaely Apine Taulis
. & rmn lrh|il|l|l-i_\' 1o the stractuees i the northernmaost parl. as Late .\I;:im' laulis
thes represent marginal Tongitadinal Taulis ol the megaanticlinal horst ol the Inovee
Mis. Other Taults tespecially ol =\ divection’. . oo the Subtatea Faull. preserved
the character of Tongitudinal Tanlts o both stages ol development.

NYounger stervetural elements in the Neogene arve perhaps faalts of NN direction —
formed i the time of the Later Stveian phase in the area o the Yienna Basin (V.
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Spicka 19661, They are parallel to Late Mpine anticlines and synelines of the Little
an parl ol the Thghlands of

Carpathians. They are also manifested i the northwes
Steazovska hornating,

Fven with numerous dilferences i the character and position ol the Taults in the
Farly and Late AMpine steoetoeal plan we may say that the Tundamental bloek eha-
picter of the substratume. lareely broken. is equal in the Farly as well as Late Alpine
stage, There is nothing to chanee this Tacto even if we admit o large number of Taults i
the ,\‘I'II:.L'I'III' and their more distinet Tunction. The Tunetion ol the Tanlts and their
manifestation in the development were changing in the course ol development ol the

ceosvieline, as it is understandables T the Trinssie mostly longitudinal Tanlls seem

1o have manifested. in the Jurassic there was also a greal .’lt'li\'il}' ol transverse fanlls,
Many prineipal Tongitadinal Taultse of the character of normal Taults in the time of

sedbmentation. wi changing into upthrosts during the Ceetaccons period ol Tolding.

The analvsis performed in this paper conteadiels the coneeption. according 1o which
the Taults in the West Carpathians were tvpical of the Tatest development stages of the
ceosvneline ony (D N ond rus oy 1O39—10671 NMihough in every orogenie syvsten.

also in the Carpathians. the activity ol the Tanlts has heen amost distinet o the Tatest

illlﬂ Ilhll‘l\'.‘- IP\ II:lII“H II:lH hl'l'll !‘|1!I.I'.'Il'|l'-

staves ol development. considerable hreaki

ristic of the Carpathian scement even carlier. Noonew Tacts indicate the necessity of

aorevision U Budax, Vo Spicka 19670 of the opinions about velation of the
individual groups of the cuvelope wnie 1o one or another eevstalline cores expressed
by the author o the Tast ten years. The greater distinelness in the stracture and
tectonie independence of the Core monntains in the Neogene. cmphasized by the author
also in o double elassilication ol steructoral-tectonic and morphotectonic struetures of
the Toner Carpathians (NI N o hoe T 1965 do not signily that blocks bordered by Taulis
didd not manifest as the cpredecessors™ ol present ervstalline cores and o this way
«l 1o the dissection that relleets in the quantity: and variely of Mesozoie

they contribu
aroups (MO N ache T 19570 19590, The variely ol the envelope groups has nol been
soosell=evident up 1o Lelv, 1T sueh o variety is being aceepted al present. then i s
necessiey Lo explicate the reason, A Toether step Torward in one knowledge is in finding
the Taet that: the changes o the lithological-steatigeaphical content of the envelope
croups correspod with the Taulis, Such an opinion of the specificity ol the development
ol the envelope groups in individoal Core mountains. even o some parls ol them
NN a b e T IOS7—1967 1 gronped into two large groups (with cordillera- and cuxinie
Ivpe of the Jurassiel is essentially difTerent Trom the opinion of the existenee ol several
zones situated along the Carpathian svstem. acknowledged Tor decades (A Ma o)k a.
Do AN ndrusoy 1931,

The problems. (o the solution of which T Buday and V. Spieka (1967) wanl
to-conteibute, are vers complicated, The solution ol the division of the cnvelope groups

aned their eelation 1o the Keizna unie sill vequires many detailed vegional and methodie

studies, The more dubions s theie inteation 1o solve them by aid ol the material Trom
several borings lnpersistent core borings. at which the determination ol belonging
to units of higher order. eo e envelope and Keizna unit as Trequently doubiful and
where ranging s usually carvied ont on the hasis of one guide complex onlve AL present
state of knowledge of the variety of the envelope and Kizona anit one cannot he hased
o some simplified seheme, The Ieizna unit just in the western part ol the Tonner
Carpathinns fwhich is the sobject ol studies of the quoted work by 0 Boday and
Vo Spiekal is not by fae aniform neither ino the lithologieal-steatigeaphical nor in

the tectonie sense: i these paet it shows o o vartely o the conteary: in some
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groups the analogy in development even of the most part of members with the groups
of the envelope unit s distinet, The opinton of the tectonie relation of the covelope
and Weizna unit and their division is changing, heing maodified. however alwavs with
contribution of new Tactual material that conteibutes 1o understanding of the reanlarities
ol vartability and relation of units as dilferent paleogeographically as e, o the Zlicchov-,
Visoki-. and Velky Bok subunit. Anoold-Tashioned scheme does not conteibute to
the solutton beeause seientilic contribution 15 not i the li]ln‘r-lilrn il we confiss o
i scheme nearer or Tiether soway frome the teathe hut by what we conteibute 1o deeper
|\'!|l1\\']|'nlj__"|‘. cnrich the scientilic Tund,

(Conclusion

The analyvsis of some Taults in the Inner Carpathians makes possible 1o express
several important conelusions:

[, The West Carpathians arve characterized by oagreat quantity of Taults of
all Tundamental divections NS NWL NS and EW,

2. M the mentioned fundamental directions were evident in the development
ol the West Carpathions as carly as the older stages of the geosvnelinal deve-
lopment and ecaused greal varviegatedness with a plenty ol lithological-strali-
araphical units, The changes ol groups and developments and the interruption of
facies ol adjoining units. mainly in autochthonous groups. correspond 1o the
course ol the younger Faults and are one of the indicators of the older Toundation
ol these faults.

The Taults manifested Targely as Tollows: a) in the Eacly Apine Period in the
idividualization of the tectonie units of higher and lower order (as the boundary
ol groups ol dilferent mechanical qualities already): b)oas disjunetive planes
with thrusting and shilting ol the tectonie units and individual blocks: ¢ in the
formation of struetural Torms, mainly ol svonelinorii and depressions. inowhich the
thrusting masses accumulated: ) in the compleetion of the tectonie style during
the Lavamide phase and consequently also in the formation of spees ol the most
intense Paleogene sedimentation,

The arly Npine Taults are manifested in the present struelure on the basis of
structural charaeters:

as lectonie upthrust boundary of the Crelaceous unils;

as boundaries ol blocks with different struetural plan of autochthonous and
also nappe units with dilferent number or tvpe ol structural Torms and units
frequently some units or stroctures end al a Tault and others beginl: irregu-
lavities of linear areangement in the structure: as transversal, narrow anticlines,
transversal lenticular zones. contacts of units that otherwise do not conlact. e. g.
the Envelope and the Chod-Unit:

changes in the thickness of members ol the same age.

3. The most part of the Tundamental young Taults find their predecessors in
the Early Mpine Taults. The character of many Taults however has changed,
e, . upthrusts into normal Taults and viee versa (the character also changed in
the older periods of development in many cases) and also the position in space,
i. e some Taultss transverse inorelation o the Cretaceous structures, became
longitudinal in relation 1o the Post-Paleogene struetures. A tectonie element that
manilested more distinetly as late as the Neogene are mainly the laults of NN
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divection, parallel 1o some Post-Paleogene straeture Torms in the western parl
ol the Inner Carpathians,

The old foundation of the most part of Taults Teads 1o the conclusion that the
liner-Carpathian geosvneline. heavily alfected by the Tunction of Taults, repre-
sent= o lvpe with o plenty ol small blocks, Some of them manilested as thres-
holds or cordilleras in the earlier stages of development. We have there o tvpe
ol the veosvneline resembling an archipelago,

A0 The Taults are a part of the individual teetonie stvles. the Tongitudinal Taults

their leading factor. With the type of the tectonie stvle — in dependence on the
tectonie mature and reworking — also the wole and Tunction ol the Taults is
chaneing,

In the deep teetonie sty le with the eevstalline reworked by the NMpine oroge-
nesis the longitudinal Taults not only Torme the boundary ol partinl units and
slices but also have conditioned the vertical disteibution of the vounger members
(inchuding the Mesozoiel, The abundance of the Taults s directly proportional
o the tectonie reworking of the tereitory: the Taults usually Tollow the houndaries
of rock complexes of different plasticiiy: they are usually dipping A0—=50°
lo e SE.

In the Gemer ervstalline the Farly Npine Tolding alfected the epimetamor-
phosed complexes. the Tongitudinal Taults are roughly parallel 1o the sehistosity
So and are dipping SEC S and SW oin dependence on the strike ol the Taulis
being different in individual parts of the hall-aeeh theie dip varving within the
vilues 30—60° They are situated  near the boundary of the Mpine  moeea-
stractures: the svoelinorii (the Norl-Gemeride and South-Gemeride synelinoriuom
and the Volovee anticlinoriom. In the marginal parvts ol the Mesozoie complexes
they have conditioned o slice structure. mosthy with greater dip and inward
VOrgeney,

The more important Taults in the Mesozoie complexes mostly Tollow houn-
darvies ol complexes of different mechanical qualities (different facial groups of
vartons thicknessi The upthrusts frequently pass inlo overthrusts and nappe
planes, Cases ol genetie linking 1o regional Tolded structures are also abundant:
i osuch o case they have conditioned the contact ol digitations, In the case
ol more Trequent changes of the plasticity of complexes the longitudinal Taults
hadd o share in the Tormation ol the shice-like twith [latter position of the com-
plexes or lenticular and Klippen-like styvle (with deeper Tolding in).

The transverse Taults were manifested i the Tormation ol the straetural plan
cither as strike Tault planes (Trequenly combined with overthrusts) or as the
factor< which acted in the vise of the differences in the structural plan ol the
mdividual bloeks as transversal, narrow and wider thresholds and grabens which
influenced the distribution of the thrust Mesozoie messes,

oo The present setueture ol the Tnner Carpathians however appears 1o be
a bvpieal Alpine one with a vers important role ol the nappes. Those were
howeser superimposed and divected hyoa Targely hroken sobsteatum, oo the
displacement of blocks the steike Taults obviously plaved an important réle.
maindy i the deeper parts,

G. 1t is mot by chance that the most paret of our mineral springs issue al the
Faults. we have classilied as Taults of older Toundation, They are evidently deep-
veaching Taults and s is their existenee that coenditions the aneonmmon richness of
the imeral walers ol Slovakia,
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The hall-arched shape of the West Carpathians is also genetically linked
with the Taults of old Toundation.

The quantity ol Taulis. the diversity ol thetr tvpes and their vole in the
development and stracture of the Tnner West Carpathions. their distribution
conditioning the hall-arched <tructure belong the specilie Teatures of the West
Carpathian segment.

Transhation by o Pevoan oy,
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