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MICHAL MAMKE* 

FAULTS A N D THEIR ROLE IN THE MESOZOIC OF THE INNER 
C A R P A T H I A N S 

(Fig. .1-5) 

A h s t ľ ii c I: Tlie grcal variety of [he lithoľarics, of lilhological-slrati-
graphicnl uuils and nlsn the great number of Old Alpine structural units (ol 
higher and lower categories), the diversity of the tectonic style, frequent changes 
in the structure anil the abundance anil variety of mineral springs, that, all is 
in genetic relation to faults. 

The ()ld Alpine West Carpathian geosyncline represents an archipelago type 
with blink structure with faults of all the fundamental directions: NW, NE, 
YV-K, SE. The number and variety of faults, their significant role in the 
development and structure is a specific feature of the West-Carpathian segment. 
Owing to them a particular model of the alpine geosyncline is concerned. Many 
of the significant Xeogene faults developed on the foundation of Old Alpine 
faults. In the course of development of (lie Carpathian system also the type 
and role of fault were changing there. 

The \A esl Carpathians belong' lo those segments of the Alpine-Carpathian system that 
abound in a plenty of faults. They are conspicuously manifested in morphologically 
dissected character as well as in a b u n d a n c e and variety id mineral springs and ore 
veins. I p In lately and the most authors up to present b a s e held the opinion thai 
the origin of these faults is bound to final formation of the Carpathian system, thus 
with the latest (Neogene) period of development (D. A n d r u s o v 1965). The leading 
rôle of plastic deformations with long-reaching horizontal shifts unbound attention 
from faults. The influence of Alpine literature was however evident, where the function 
of faults in the structure, especially of the East-Alps, was essentially lesser than in the 
Inner Carpathians. 

With the variety in the direction of faults, faults of four directions played the main 
rôle: ai X E : b) X\\ ; <•) XS and d) E\Y and directions approaching them. Two couples 
of systems, more or less mutual ly perpendicular are essentially concerned there. These 
directions essentially agree with the direction ol Faults in neighbouring crafons. e. g. in 
the Bohemian Massif or in the Hungarian Midmounta ins . There are evidently systems 
ol regional, perhaps ol planetary importance, f Ibis is just, the reason why it is perhaps 
most suitable not lo term the direction of the Faults bul lo designate as northeastern 
or Siretian. north-western or iMuresian — in lbe sense of II. S t i l l e I!).").'!, meridional 
and latitudinal). 

bet us notice closer lbe mentioned systems, in the first place the position of faults in 
various tectonic styles and their function in Pre-Kenozoic stages of development. In 
the analysis we are I hus based on Early Alpine tectonic elements (Cretaceous1 and 
complexes ol rocks, especially of the Mesozoic, partly also older. 

Longitudinal lůiulls 

The West Carpathians have as orogenic mountains distinct longitudinal structural 
elements: tectonic units and structural Forms (anticlines, synclines). A part ol' the 
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variegated tectonic style are also faults, longitiulinally bordering these folded structures. 
They are to a certain degree hound to them. 

The ununiformity of directions of longitudinal tectonic elements resulting from ihc 
semi-arched form seems to he characteristic for the West Carpathians. In the western 
part Early Alpine elements — tectonic units and tectonic forms and also longitudinal 
faults — are of .NT", direction. Post-Paleogene of NS or- S S W - N N E direction. In the 
central part of the Carpathian arch Early Alpine as well as Late Alpine elements are of 
latitudinal direction EW. In the easternmost part the elements arc of N W direction. 
As it is lo be seen all the principal directions are manifested each in different pail 
(and occasionally in different l ime! with changing intensity. 

In classification of longitudinal faults we may proceed according to the range of order 
of tectonic units and forms which they are bordering as well as according lo different 
tectonic style, of which they arc a part. 1 choose this second procedure because the 
type of faults is more distinct with il. 

a) In the tectonic map u p t h r u s l s o ľ r e g i o n a I c h a r a c t c r o f X H d i r e c-
t i o n are distinct i n t h e c r y s t a l l i n e , separating partial units of the Vepor 
crystalline. An example is there the Pohorela dislocation, mostly steeply dipping. On 
the basis of these dislocations separating zones or subzones with different stratigraphic-
lithological filling it may he considered that they represent old deep faults renewed 
by Alpine tectonics (M. M á š k a. VI. Z o u b e k 1960). 

Analogous lo lbe Pohořelá Faul t Line is the Čertovica Kaull Line in the section. 
where il separates the crystalline of the Krakľová and Lubielová /.one. In the eastern 
part (where the crystalline of lbe Krakľová /.one directly contacts the Ďumbier 
crystalline) the fault acquires the form of subhorizonlal thrust (VI. Z o u b e k in 
M. M á š k a. VI. Z o u b e k et al I960). An analogous type is also considered the 
Lubeník and Margecany Kaull Line separating two types of the crystalline, the Geme-
ride. thrust upon the Vepor crystalline. Recently also large nappes ( P e y v e I960— 
1966) are being related lo dislocations of ibis type. Such opinions were reflected 
in our literature. Willi the Čertovica Kaull Line the roots of the Krížna nappe and 
with the Margecany-Lubcnik Kaull Line the roots of the Choc- or Choč-< '.cmeride nappe 
are put into connection !.\. B i e l y , U. K u s á n I9(i/i). 

ľ p l h r u s l s of lower order divide some zones of the Vepor crystalline into a series ol 
slices, e. g. in the northern pari of the Kráľova bola Zone (I). K u h í n y 1958) or oľ 
tbc Krakľová Zone (VI. Z o u b e k 1931). They are upthrusls already known from the 
works by VI. Z o u b e k (1930). The divergence with Posl-Paleogenc structures proves 
their Pre-Paleogcne age. They are characteristic of the so called deep tectonic style and 
connected with the origin of Cretaceous structures of the crystalline. 

h) A peculiar type of fault dislocations are u p I b r u s I s in P a l e o z o i c c o m 
p l e x e s o f t h e S p i š s k o - g e m e r s k é r u d o h o r i r Mis., situated near lbe 
margin of lbe Crelaccoiis anticl inorium of Volovec al ils contact with Cretaceous 
synclinorii. with the southern margin of the North-* '.cmeride synclinorium and the 
northern margin of the synclinorium of the South Slovakian Karst (M. M a h e I 195,]). 
In the western pari they are of NT) direction, lo the east they turn into the direction 
W — E; in lbe eastern pail of the Spišsko-gemerské rudohoric Mis. the direction of the 
upthrusls is NW—SI'.. They arc running in zones of intense tectonic kneading, distinct 
development "ľ Alpine schistosily. with which they arc in symmetrological relation 

L. I! o z I o ž u i k I 963). Their vergency is distinctly outwards, dipping 60—70° lo the 
south, mostly within the range of average dip of schistosily. 
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In some sections there are several upthrusts running paralolly; the magnitude ml the 
•dip of upll inisls is changeable, depending on relation to folding structures and their 
type and on relation to sehistosity as well as to the type of rock. In places where the 
upllinisls cut off limbs of isoclinally erected folds they reach deeper and are more 
consistent (e. g. in the area of .ledlovec and in the Mountains of Spišsko-genierské 
rudohoi'ie — .1. (I r e e u ľ a). Upllinisls in undeep structures (area of the Valley of Zlatá 
dolina) are lo the contrary inconsistent and not deep reaching. In lbe character ol 
upllinisls however also transverse folding structures are reflected. The structure ol 
Dohšiná-Ni/.ná Slaná of nort-southerly direction e. g. influenced final formation and 
reactivation of upllinisls. what played an important role In ore-forming processes 
(I.. R o z 1 o ž n í k I960). Transverse structures playeu1 an important role in splitting 
(virgalion) of fault dislocations. At bends of transverse structures feather and torsion 
Faults are frequent. 

The age these marginal upllinisls is obviously identical with the age of the mega-
slruet.ures of synclinorii and anticlinorii. bordered by them. Nevertheless they are the 
consequence of compression movements thai modelled the Cretaceous megastructures, 
ihe North- and South-Gemeride synclinorii. T h e genetic relation of the upthrusts lo 
scbislosily makes possible lo know the relative age and at least partially also the 
process of formation of these fault dislocations. In Ibis sense a good supplement is also 
the vein-filling. The most important veins of the Mountains of Spišsko-genierské rudo-
horie are: Droždiak. Zlatnická. Grételská. Filip Vein, lbe veins of Rožňava, the vein 
system of l.uciabai'ia. being the partial filling of these upthrusts . 

The oldesl dislocations are perhaps more or less contemporaneous with formation 
of S| ( L S n o p k o), i. e. they arose with the commencement of the Alpine process of 
folding. They are filled up with quartz-furhsite. quartz-chlorite and quartz-hematite 
mineralization. T h e problem is whether partially l lercynian dislocations are concerned. 
' Ihe most a b u n d a n t are dislocations formed before the origin of S^: lbe lasl mentioned 
namely interferes with ihe dislocations. The mineral filling consists of siderile-ankerile-
qunrlz. The most important veins of the Mountains of Spišsko-genierské rudohorie 
belong lo this group. Some of the dislocations were formed immediately after Ihe 
origin of ihe transverse sehistosity of S2: they have quarlz-sulphidic filling, so called 
rejuvenating mineralization. They are mainly situated near the inner side of marginal 
ore-bearing zones and farther in the middle of the Volovec anticl inorium. M a n y veins 
have the mineral filling of all ihe mentioned phases: the tectonic lines were evidently 
reactivated several times. The veins of the individual phases are not always overlapping, 
even a change in ihe strike may be observed, in the area of Rožňava (.1. G r e g o r ) , 
for example, siderile veins in porphyroids striking K—\\ to SK— .\\\ are of a course 
different from the younger veins in the quarzite-schistose complex, being rich in sulphi
des and barile. The later ones turn more lo ihe SE and S. The spatial distribution ol 
the individual mentioned types of veins is also different. T h e process of formation ol 
fault zones — a tectonic process — was similarly as ihe process of mineralization not 
proceeding all at once but in several phases with different manifestations of the slruc-
tural elements with different tectonic preparation and mineralization. 

Disturbing of lbe crystalline substratum by upthrusts in Ihe linking limb of ihe 
anticlinorium and synclinoriuni made possible formation of conditions lor plastic 
deformation of overlying younger Mesozoic complexes by upthrusts near the inner 
marginal parts of the Xorth-Genieride synclinoriuni. Ihe parallel inclination of several 
upthrusts. originated at ihe limbs of the folds, conditions ihe tectonic style of slices. 
More frequently the character of fold upllinisls is evident in them. At the contact of 
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Mcsozoic complexes with the crystalline an interesting transition of deep tectonic style 
to superficial with submersion of the Mcsozoic affected by metamorphosis beneath the 
Paleozoic to the SE may be followed (M. M a h c ľ 1957; sec fig. I.). 

c) Another type arc longitudinal faults in the Mcsozoic and that b e t w e e n t h e 
i n d i v i d u a I p a r I i a I u n i t s o f I h c C h o č n a p p c (Low Tatra, Little 
Carpathians) o r o f t h e K r í ž n a u a p p c (Strážovská hornatina, Inovec, Little 
Carpathians). 

In the sense of orthodox conception of the nappe structure there arc planes of 
nappes or partial nappes formed by imbrication of individual thrusting masses one 
above another. A more detailed analysis however indicates m a n y of them to have been 
completed and minor structures perhaps also formed after thrusting to the present space 
of distribution only (M. M a b c ľ 1957. 1961). There arc somewhere steep disturbances 
of uplhrusts character, not dipping outwards as il is [be case at deep tectonic style but 
inwards. They pass laterally and vertically into flatter thrusts. In the Highlands of 
Strážovská hornat ina these disturbances cut off narrow anticlines. W e may speak about 
f o l d u p t h r u s t s. Concerning the direction in the Little Carpathians and the High
lands of Strážovská hornat ina (ME) they claerly diverge with Post-Paleogene structures 
(NNE) (sec the tectonic map). We assume that they originated after thrusting of nappes 
in the lime of later phases of the Cretaceous period of folding, perhaps in the time of 
the Laramiclc phase, when development of the structural character of thrust, masses was 
completing also in spaces of accumulation of nappe masses. 

Recent years have brought quite convincing evidences of the Old Alpine age of 
uplhrusts of southern vergency in the Highlands of Stralenská hornat ina. The ..varie
gated - ' strata near the Dobšiná Ice Cave, previously already considered as Upper 
Cretaceous on the basis of high leclonization. are also affected by upthrusls . Paleogco-
graphical (different material and distribution — M. M a h c ľ 1967), sedimentological 
(different character of paleocurrenls — I!. M a r s c h a I k o 1967) and also biostrati-
graphic evidences (presence of pollen-grains of 1 ppcr Crctaceous-Paleocene age — 
communicat ion by ľ. S n o p k o v á) have been however found, quite unambiguously 
indicanting its age older than Middle Eocene. 

While in the western pari of the Inner Carpathians the upthrusls of the type 
mentioned arc of NĽ direction, in the central part in the Low Tatra and High Tatra. 
analogous Cretaceous structures arc of I*.—\\ direction, in the easternmost par t of the 
Czechoslovak Carpathians, in the Mountains of Humenské pohorie and in the Čierna 
Hora of .\\\ direction. As analogous upthrusls 1 consider faults of southern vergency, 
cutting off the individual blocks of the Slovak Karsl — a region far-away from intense 
manifestations of Post-Paleogene folding. T h e course of these lines parallel with Creta
ceous folding structures, the bend to the SE in the eastern part and delimitation of 
blocks with different, Mcsozoic filling incite to consider them as a consequence of later 
phases of Cretaceous folding. 

The conclusions expressed are at variance with the spread opinion, according to 
which all the southern vergencies of important folds and faults are Post-Paleogene. 

d) A peculiar type is represented by the Muráu (Muráň-Divín; \ I. /. o u b c k) Fault Line 
in its complicated character and development. It is morphotectonically so distinct thai 
m a n y authors considered il as typical young dislocation of the character of normal 
lault (I). A n d r u s o v 1965). In some parts nevertheless the manifestations of this 
dislocation were already evident In the time of ihe Cretaceous folding (the section of 
Divín). The complicated combined character of ibis dislocation is especially distinct in 
the Ycniáľ pari. Along the whole length of the Highlands of Stratenská hornat iny il 
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Kig. 2. Geological M a p ..f the S o u t h e n i Pari i>ľ tlie Inovcc (M. M :i h e ľ L950). 
l i x p l i i i i a l i o n s : I. Crystal l i n e : 2. Lower ' ľ r iass ic : q u a r l z i t e c o m p l e x : .'!. M i d d l e 

Tri i iss ic: d a r k - c o l o u r e d l i m e s t o n e s : \. I.adiiiiaii — C a r m a n : d o l o m i t e s : .">. C a r p a t h i a n K e u p e r , 
<i. C a r p a t h i a n R h a e t i c . 7. Lower- Liassic: dark-grey , p a r t l y e r inoida l l i m e s l o n e s ; S. t i p p e r 
Liass ic : var iegated l i m e s t o n e s : !). X e o c o m i a n : mar l s and m a r l y l i m e s l o n e s : III. Al l i ian: 
m a r l s t o n e s and s a n d s t o n e s : I I . P l i o c e n e : Piešťany K n r m a l i n n ; 12. P le i s tocene : t r a v e r t i n e s ; 
x — Piešťany F a u l t , v — Váli h a n i l . 

s e p a r a t e s (wo p r i n c i p a l s l r u c t i m - s a n d a l s o t w o " r o u p s , tlie S t r a t e n á - a n d V e r n á r - G r o i i p . 
T h e d i s l o c a t i o n r e p r e s e n t s a s t e e p l y ( l i p p i n g u p l h r n s t . 8 0 — 9 0 ° S, p a r a l l e l to t h e p a r t i a l 
u n i t a s t r u c t u r e f o r m e d lis tl ie V e r n á r G r o u p ( t h e s t r i p of V e r n á r ) a l so w i t h t h e a x i s 
id t h e s t r u c t u r e s of t h e S t r a t e n á G r o u p . T h e t e c t o n i c c o n t a c t is p r e d o m i n a n t r u n n i n g 
l i e l w e e n t h e U p p e r ' ľ r i a s s i c d o l o m i t e s of t h e V e r n á r G r o u p o n t h e n o r t h e r n s ide , 
d i p p i n g 6 5 — 8 0 ° S a n d t h e V e r f e n i a n B e d s iď t h e S t r a t e n á G r o u p , c r e u u l a l e d ( m i n u t e 

folds w i l h c h a n g i n g d i p a n d s t r i k e ) . In t h e n o r t h e r n p a r t in t h e n e i g h b o u h o o d of t h e 
S p i š s k á k o t l i n a Masin on a n o l d e r u p l h r n s t P o s t - P a l e o g e n e n o r m a l f a u l t s a r e s u p e r i m 
p o s e d . 'Flic M u r c i n Katili L i n e is e v i d e n t l y a n old d i s l o c a t i o n , to a v a r i o u s d e g r e e 
r e j u v e n a t e d in v a r i o u s p a r t s w i t h t h e c h a n g e of t h e t y p e s of t h e d i s l o c a t i o n . T h e 
m o r p h o l o g i c a l c h a r a c t e r a n d g e n e t i c l y p e of t h e d i s l o c a t i o n is c o n s e q u e n t l y m u l t i f a r i o u s . 
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I suppose the Muráň-Dislocalion has been in ihc Alpine period of equal development 
as llie Smižany-Dislocalion ol lower onler in llie Highlands ol Stratenská hornatina, 
separating two principal slructures, different in development, the structure of Gľac 
from the .\\\ and of Matka Božia-( leravy from the SE. In the area of Lipovcc in the 
western part it is of llie character ol uplhrusl to the SE. inwards, cutting off a narrow 
anticline formed by the Lower Triassic and Anisian. Towards the ľ. its overthrust 
character is distinct, which towards llie \ alley of ľomášovská dolina (in the eastern
most pari changes again into an uplhrusl . Northerly in the area of Lcšnica the older 
uplhrusl is interrupted by two parallel Posl-Palcogene faults — normal Faults-reaching 
as far as the Spišská kotlina Basin. 

All the above described types of uplhrusls . longitudinally bordering the Cretaceous 
slructures arc genetically bound lo lliem. I'hey are in llie first place the product of the 
Cretaceous period ol folding. Sonic ol lbem are however masked with superimposed 
young dislocations ol normal fault type (Muráň kanil Line, longitudinal laulls in the 
Highlands of Stratenská hornat ina). 

In regions ol the Carpathian arch, where Crelaceous slructures are ol llie direction 
identical with Post-Paleogene ones, thus in places of overlapping ol directions ol both 
types nl structure., superiniposilion of Neogcne uplhrusls fsomewherc also ol' normal 
laulls nu Crelaceous uplhrusls is most frequent. This is. lor example, concerning llie 
Suhtatra Fault Line. A. ( l o r e k !l!)(i7i even considers il as I're-Mcso/.oic on the basis 
nl the age nl mylonile zones. 

With the Crelaceous folding, ils youngest phase, also formation of normal faults is 
connected, which directed ihe distribution of spaces of intense Kocene sedimentation. 
In llie western pari iheir direction is NL. In llie Žilinská kotlina Basin their 
turning into K—\\ direction is distinct towards the east. In llie eastern part of llie 
Inner Carpathians the direction is N\\ . 

To longitudinal Old Alpine strike dislocations also a fault of N\\ direction bordering 
the Cretaceous dome fold of the ..island" of Sklené Teplice should be ranged. The 
inlrusi if the granodioi'ile body (banaliles) in the Ifodrušn dome is genetically bound 
In il (L. II n z l o ž n í k 1968). The intrusions of acid granites in the Yolovec anticli-
noi'iiini in the Mountains nľ Spišsko-gemerské rudohorie show in places 'area of llnilčík-
Snopka signs ol genetic binding lo longitudinal dislocations. 

Ihe mentioned types of longitudinal dislocations In the Inner Carpathians are 
obviously genetically bound lo Cretaceous structures. At ibis place il is lo underline that 

l-'ifi. •'!• lie,In-ical Section anil Sketch of llie licckov rock-cliľľ M. . M a h c ľ lílfi.'il. 
I'. \ l 'Li n;i I i n n s : I. Alluvium of llie Váh river; 2 — 1. Unič unii: '_!. Daľk-grev liinc-

stiine. Lnwcľ Anisian, •'!. flaggy cherly limcslone, '\. Massive grey liinesliinc: á—S. Bcckov 
suhunil: 5. Shale complex, Alliian —Ceuoniaiiian. li. Marlsloncdimestonc complex. Xeocoinian, 
' . ľink. in |>arl nodular limcslone. Malín, S. Carpathian K'euper. 
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llic dislribulion of individual lilhological-straligraphiral and tectonic umis is bound to 
lbe individual Cretaceous structures. In other words, sonic units arc cliaraclcristic of one 
or auolliľľ Cretaceous s tructure: the Xorlh-Ciomrride Mesozoic lor llic Xorth-Gcmcride 
syncl inorium. the southern threshold types ol lbe Križná unii for lbe Hron synclinoriiim. 
There is no doubl about the relation between longitudinal laulls and the distribution ol 
lilhologicnl-straligraphical units. I'his is indieated by already older origin ol laulls. I lie 
existence, nnd especially the dislribulion ol longitudinal laulls during development slages 
of the Inner Carpathian geosyncline is however a more complicated problem. 

Direct evidences of I lie existence of laulls longitudinally dividing the Carpathian 
geosyncline in the I'riassic—Lower Cretaceous period ol sedimentation were mostly 
wiped out willi formation ol nappes (in nappe units) or covered with overthrusls (in 
envelope units). We have however also many indirect evidences for the solution ol the 
age of faults. 

T h e uplhrusts frequently separate complexes belonging lo various groups or develop
ments, and that within the same unit. In some cases there are even complexes anta
gonistic paleogcograpbically. e. g. trough (Zliecbov Subiinit) — cordillera-complexes 
(Vysoká-, ISelá-Subuiiií! In the Krížna unit. This indicates some uplhrusts lo have bad 
their predecessor in older synsedimenlary dislocations, perhaps ol the character ol 
normal fault, bul onl\ when compression changes ol the space dislribulion were taking 
place. 

(Ireal changes of thickness as well as of faeies in the Permian near llic margins ol 
llie .Norlh-t ienierule and Soulh-Gcmeride synclinos indicate bordering ol these areas ol 
deposition by laulls. I'he signs of llie existence ol longitudinal laulls in the Permian, 
in llie slage of foundation of the geosyncline are bodies ol nielaphyre ol ihe type ol 
linear eruption in the Little Carpathians and Low-Talra. M a x i m u m development and 
extension ol volcanic rocks near llie Rožňava Kanit Line indicates an old fault line. 
Inning manifested in the Mesozoic and also in the Paleozoic. The existence of old 
longitudinal faults is also indicated by lbe dislribulion of faeies depending on tectonic 
unrest, c. g. bioherms in the Carboniferous of llie Mountains of Spišsko-gemerské 
ľudohoi'ie. 

I t i s ([ u i I e e v i d e n I t h a I m a n y o ľ t h e I o n g i t u d i n a I u p I h r u s I s 
a r e o ľ o I d e r ľ o u n d a l i o n n n d i n I I u e n c c d t h e d e v e I o p m e n t o I 
I h e g e o s y n e I i n e b e ľ o r e l b e C ľ e I a c c o u s I o I d i n g a s d i s 1 o-
c a l i o n s n ľ I h e e h a r a c I e r o f n o r m a I ľ a u I 1 s. \\ ilh ihe nrehlike dislribu
lion of Cretaceous uplhrusts, condit ioning u parching of the West-Carpal h ians. the question 
of llie direction ol longitudinal laulls m development periods ol the geosyncline is 
more complicated. In this sense an important contribution is llic latesl information of 
U. M a r s e b a I k o in I!. .M a r s c h a I k o. M. P u l e c (1968) from sedimenlological 
investigation of llie Liinz Beds of llie kr ížna unit, showing in llie western part XL 
direction of llie area of sedimentation. K—\\ in the Talra region. Il is noteworthy 
from llus aspect thai laulls of S\\—XL direction were manifesting in the development 
of . .Fore-Carpathian" Mesozoic at. S\\ margin of llie Carpathians, i. c. in the envelope 
Mesozoic of llie Bohemian Massif, covered with Xcogenc molasses and flysch nappes. 
Such are llie faults of Mailberg. S le inabrunner and \\ ollniannsbcrg (J. K a p o u n e k . 
A. K r ii I. A. P a p p. K. T u r n o v s k ý lí)f)7). Later on in the time of Xcogenc they 
were reactivated and became distinct. The distribution ol the Mesozoic in the western 
pari ol llie Hungarian M idmoiinlaiiis also indicates llie XL', course ol the areas ol 
sedimentation there lb. I 1 o r u s i I z s k y l l lt i l ! . The opinions of the prevalence ol 
roughly \ \ — K dislribulion of lbe areas of sedimentation (T. B u d a y. V. b p i č k a 
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1967) j list in ihc western part of the (nncr Carpathians seem lo me Lo be at least 
exaggerated since also in the Paleogcne, on which the mentioned authors are mostly 
based in their analysis, the area of sedimentation was not. of \V—li direction but in 
an archlike way N Ľ — E W — S W (R. M a r s c h a I U o 1968). I think the Mesozoic 
envelo])e groups are a quite reliable indicator of the course of the areas of sedimentation. 
This is shown well by the Con- mountains of Inovoc and Tribee, situated side by side, 
both broken into halves by the I Irádok-Skýcov Dislocation Zone of almost. E—\V 
direction, more or less uniform in older periods, ol Prc-Mesoznic foundation. Their 
envelope groups arc however very diflerent in paleogeography. In the southern part 
of the Inovec the Inovec Siibunit with Jurassic facies of euxinic type similary to the 
noľlheii-( IreSany development of the Little Carpathian Siibunit appears (linking' of the 
area of sedimentation in SW—X K direction is more logical), the Tribee Subimil, cha
racteristic of the southern part of the Tribee Mis. consists of Jurassic members essentially 
different in paleogeography. of cordillcra type. The east — westerly direction ol the units 
is characteristic only of the central part ol the Inner Carpathians, especially ol the 
High Tatra. In the western part (as I am going to mention next) transverse laulls ol 
AW anil X—S direction played a significant role in the area of sedimentation in the 
Mesozoic. They largely participated In breaking of blocks and thus in the dissection 
of the areas of sedimentation bound to the present belt of Core mountains. 

Transverse ľaulls 

Transvcro faults arc running transversely to perpendicularly lo the tectonic structures, 
essentially faults of three principal directions N \ \ . XS and NK, In each ol the group 
mentioned several categories may be distinguished, according to the importance in the 
structure. 

In our work we are going lo deal with faults, reaching in their importance outside 
the West Carpathians — faults of I. category and more distinct faults, influencing the 
development ol West. Carpathian units — laulls ol II. category. 

The first, category of faults, of NW direction, includes the marginal fault, system, 
separating the West. Carpathian segment from the Cast Alps. The existence of such 
a system had been slated long ago. The old foundation ol this fault system has been 
only found alter recent study ol the geology of the Little Carpathians (M. M a h e l 
1962). The Little Carpathians were considered as link between the Alps and Carpathians 
and generally the common signs ol the structure wvľv stressed. Closer knowledge 
however permits to liud also ihc diflcrenccs in both the systems. 

In spile of common signs in the structure of the Little Carpathians, [his terminal 
range of mountains, and certain resemblance of the facies lo the eastern part, of the 
Alps, there arc many essential inorphotectonic. structural-tectonic differences as well as 
dilleroiires in slratigraphical-lilbological Idling. Both the compared terminal parts 
dd ler in the manifestations of Posl-Paleogenc tectonics, tectonic relations to the Mysch 
/.one. different, tectonic units and mutual relations, sonic different facies as well as 
whole groups of the Paleozoic. Mesozoic and Paleogcne. The Little Carpathians have 
essentially all the fundamental signs of Core mountains (basin filling with Central 
Carpathian Paleogcne. the character of a Xeogene vaulted burst, three fundamental 
groups ol Mesozoic noils: the envelope. Krížna and Choc unit : barge granite massifs 
in the crystalline core). On the oilier hand the easternmost part of the Alps shows all 
fundamental signs of the Cast Alps. Such fundamental changes that justify to speak 
aobul different segments — the Cast Alpine and West Carpathian one. arc hardly 



20 M viii-x. 

explicable wil.hoiil I lie existence of a dislocation zone of old ľumlalion (as early as Pre-
iVIesozoic). A wide dislocation zone, partly covered by lbe Vienna Basin is evidenlly 
concerned ihere. The anomalous slrucliiral character oľ Lbe cryslalline of Pezinok-
Pernek in lbe Little Carpathians, lbe ,\\\ slrike of ils folds, slices and scbislosily. i. e. 
an direction uncommon in lbe western pail of lbe Inner Carpathians bul parallel In 
distincl old transverse faults, indicate genetic linking. I consider transverse dislocations 
ol 111<- second order, the Lamač- and Pila-Dislocation, accompanying lbe above mentioned 
structures of the crystalline, as northern marginal parts of a wide dislocation zone 
bound lo a threshold manifesting gravimelrically IT. I! u d a y. A. D u d e k. J . I b e r-
m a y e r 1967). separating the lias I Alps from lbe West Carpathians. 

T li e I. a in a č I' a u l I is accompanied by a Xeogene depression. The different 
development ol the Jurassic and differences in ihe representation of Triassic members : 
the Devin developmenl in the soulb of lbe fault (relatively thick masses of Triassic 
dolomites and limestones, particular facies of grey Doggerian and Malmian limestones) 
and the Borinka development in lbe north (thick Borinka Limestones and Marialal 
Shales in the Liassic. dark-coloured cherty limestones in ihe Dogger) shows an old fault 
lo be concerned, manifested in ihe time of the sedimentation of the envelope unit. The 
monoclinal structure of the envelope unit south of ihe Lamač Fault is in sharp contrast 
lo the complicated tectonic relalious of ihe Mesozoic and crystalline in ihe northern 
pari north of ihe fault). 

I h e P í l a I''a u I I. accompanied by a series of parallel faults, is distinct in 
different structure ol blocks. The wide strip of the Mesozoic north of the fault changes 
inlo three narrower synclinal strips south of lbe fault. I h e function of this fault in the 
.Mesozoic is manifested in lbe distribution ol differenl developments of the envelope 
uni t : lbe Orešany-dovelopmenl 'without lbe Borinka Liineslones. with cherty and marls 
limestones in the Liassic) in tbc norili and the Borinka-devolopmenl soulb of the fault 
'without cherty liineslones but with ihe Borinka facies — also with dolomites and 
Marialal Beds). The Píla Fault however also manifests in different type of structure 
ol the nappe units in both blocks. T h e fault played ils role in formation, completion 
ol ihe tectonic style ol the Krížna unit anil Choč-nappe. separating blocks wilh the 
subst ratum variously influencing formation of minule structures. Concerning lbe lypo 
of ihe fault in Ihe western part, the uplift of ihe northern block. In the eastern part the 
uplift of the southern block is evident to the contrary. With ihe system of the Píla 
Fault also the change of direction of Mesozoic (Cretaceous) structures is connected 
with K.\K course lo the north of the fault into N I']—SW south of it. The different 
development ol the envelope unit, its differenl tectonic style in individual blocks but 
also lbe differences in the structure of ihe Krížna- and Choc- unit at the Pila-Faull show 
quite distinctly ils function as early as ihe Mesozoic: the parallel direction with the 
axes of Paleozoic structures also indicates their Pre-.Mesozoic foundation. 

Distinct faults of .\\\ direction of old foundation in the luovec are ihe l lrádok-
and Piešťany-Faiill. 

Ihe II r a d o k I' a n i l was also manifesting in the structure as early as in the 
Paleozoic, it is especially distincl near lbe western margin of the luovec in the Valley 
ol l l rádocká dolina, complicated in details. The distribution of the Mesozoic changes 
at it conspicuously. At Ihe faull the envelope unit disappears, lenticles of a siibunile of 
the \ ysoka-lype appear, unknown elsewhere in the south. At the faull the Krížna-unil 
narrows essentially. Complexes ol this siibunil. being thick in the southern blocks are 
thinning into a scries of lenticles north of the fault. This also concerns lo a considerable 
degree [lie (,hoc-nappe. Boughly wilh the course of this fault the boundary of two differ-
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m l wholes ni' [he crystalline agrees. This boundary is however mil s inking In ihe E 
noľlhcľlv of the course of ihe younger fault .'111(1 strikes h'.—\\ . Xorl of ihe fault especially 
mica schists are present, accompanied by thick Carboniferous and I'ei'inian complexes, 
more southerly to ihe contrary prevailingly ihe granite core appears. An analogous type 
regarding lo ihe distribution of the eryslalline and l.alcr Paleozoic is represented by 
the S k ý c o v F a u l t , separating two parts different in structure in ihe Tribeč Mls.: 
ihe northern pari — masses of ihe Ka/.diel and the southern — Tribec-'/obor pari. In 
this case there are also differences in ihe structural plan of both blocks. In the northern 
pari besides ihe envelope unit, of peculiar type with particular type of the 'I riassic 
(Razdiel Subuiiil 1 also ihe Krížna- unit and the Choc-nappe are represented. 1 he 
eryslalline is represented by mica schists and gneisses. Soulh of the fault In the 

c Matka Boíia ^ 

Fig. \. Geological Profiles of llie SI'. Part of the Slratcnska hornatina Mls. (M. M a I: e ľ 
1967). 

f', x p I a u a l i n n s: I. North-Gcmeridc Permian: 2. Shale-sandstone complex — Lower 
Tľiassic: .'í. Marlstonc complex — Upper Campilian; 'í. Dark-coloured dolomites — Anisian. 
•). Light-coloured limestones — Middle Triassic: 7. Dolomites — Ladiaian—Carnian; S. Dark-
coloured clierly limestones — iXorian; í), Light-coloured limestones — Norian; III. Light-
coloured limestones — Pdiaclic; II . Sliale-limestonc complex — Liassic; 12. Central-Car
pathian Paleogene; a — Upthrusts originated by I tie Larainide folding; tí — Young faults 
nľ Xeogrue age: a) Profile in the area of Lipovec; h Profile in Tomášovská Bela; c! Profile 
in llic area of Lesnice. 
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contrary 111 < • envelope mul of different development is vigorously developed the so 
called Tribeč Subunit, afferled by metamorphosis but withoul accompanying of [lie 
Krížna- and Choc-nappe with crystalline represented by granites. 

T h e ľ i c š ľ u n y F a n Í l also crosses Mesozoic structures. At lis intersection 
with lbe marginal Povazip-Fau.lt bordering the western margin of the Inovec horel the 
akratolbermes of Piešťany issue. The old foundation of lbe fault results from [he dirferenl 
type ol developments ol the Jurassic ol the envelope unit in both blocks — the 
southern type with varied Jurassic in ibe south, the typical euxinic type of the Inovec 
Subunit m north. In structural sense the fault is manifested in the tendency [owards 
a sigmoid, in the distribution of the members of the envelope unit and especially in the 
different structural character of the Krížna unit. Continuation of this fault to the west 
is evidently one ol the laulls crossing the Mountains ol Čachtické p o h o r i e either lbe 
Sipovcc- or the Caclitiee- Fault. Both are distinctly manifested in step distribution of the 
Klippen Bolt. 

T h e boundary of regions different gravimetrieally. the northern characterized by 
distinct, negative anomalies, little differentiated and the southern with prevailingly 
positive anomalies is put into connection with a dislocation of old foundation running 
in the area of Trenčín — the Bánovská kotlina Basin — K E margin of the Tribeč Alts. 
(T. II ii (I ii y. A. D u d e k , .1. 1 b e r m a y e r 190/ I. Its manifestation as early as the 
Mesozoic is indicated by the essentially different, style of structure in two blocks: 
heaping up of Mesozoic units in the Highlands of Strážovská hornat ina and lhal as far 
us the southern margin and [he vigorous representation of lbe crystalline core with small 
share ol the Mesozoic in the northern part of the Inovec Mis. 

The differences in the structure of both the blocks are manifested in all units. In 
the northern block in I lie Highlands of Strážovská hornat ina the envelope unit with 
the Jurassic of euxinic lype. considerable thickness, large spatial exleiil and great 
variety ol the Krížna unit are distinct: especially vigorous is the development of the 
y.lioohov Subunit and the Album — Cenomiinian. A considerable extent is also occupied 
by the Manin unit. The Choc nappe is characterized by the presence of a subuni t with 
the share of light-coloured limestones but also of iho subunit of the Čierny Váh type 
(with providence of dolomites) and of the subunit of the Biely Váh type (with Lunz 
Beds and ľieiľliiig Limestones). In full contrast to the mentioned variety and heaping 
up of Mesozoic complexes is the block of the nolliern Inovec Mts. with vigorous 
crystalline core, accompanied by thick Carboniferous and Permian. The envelope unit 
shows with the Jurassic members a Cordillera lype. the Krížna unii is rudimentari ly 
represented, lbe members of the Zlioohov Subunit appear only near the margins of the 
Klippen Belt, little represented. The Manin unit is closely linked up with the Klippen 
Belt, in the Choc: nappe the ..lower" subunils are lacking, the Ncdzov S u b u n i t with pre
vailing light-coloured limestones is represented, ľhe u n c o m m o n l y distinct alpine strain 
m [lie crystalline of lbe southern block (in lbe Tribeč and Inovec Mts.) is remarkable, 
in which way it approaches lbe Vepor crystalline. 

In [be Highlands ol Strážovská hornatina faults of AAA direction are rather distinct 
at the western margin near the Klippen Bell. In [lie narrow Klippen Bell, significant 
morphologically, faults arc very conspicuosly iiianifesled. as it. is comprehensible, not 
only in spatial sbil'l but also in lbe content. Ibe Yliirn Fault, for example, separates lbe 
northern part ol' lbe Klippen Bell with extensive klippes, especially" of lbe Czorsztyn 
devclopnienl (Croup of Vršalec) and also with large klippes of lbe Kysuce development, 
whereas south of lbe fault especially members id [lie klippen envelope prevail. I he 
width of the Klippen licit is essentially lesser. Another very distinct fault separating 
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s e g m e n t s oľ t h e K l i p p e n B e l l v e r y d i s t i n c t in s t r u c t u r e , is m a n i f e s t e d in t h e s t r u c t u r e 
in t h e P u c h o v s i g m o i d , a l so in p u s h i n g o u t of s m a l l e r k l i p p e s far to t h e n o r t h n e a r 
Z á r i e č i e . T h e e a s t w a r d c o n t i n u a t i o n of th is fault is r u n n i n g at t h e b o u n d a r y of t w o 
s e c t i o n s of t h e M a n i n u n i i , t h e B u d k o v - a n d . M a n i n - s e c t i o n . f a r t h e r to t h e S E to KSK 
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Fig. 5. Geological M a p oľ the W i d e r Area n e a r the S t r a t e n á F a u l t ( S t r a t e n s k á h o r n a t i n a 
Mls.) (M. M a Í ie ľ 1955). 

E x p l a n a t i o n s : 1. A l l u v i u m ; 2. L o a m y and loamy-si l iceous col luvial s e d i m e n t s (de-
l u v i a ) ; 3. S a n d s t o n e s , shales — U p p e r Cretaceous ( P a l e o c e n e ? ) ; á\ Liassic-biaek shales with 
dark-coloured l imes tone i n t e r c a l a t i o n s ; 5. U p p e r part of the .Xorian (Rhaet ic?) — grey a n d 
d a r k - g r e y o r g a n o g e n i c l i m e s t o n e s : 6. N o r i a n (Upper - Carnian in places) — whi le o r g a n o g e n i c 
l i m e s t o n e s ; 7. M i d d l e Triass ic — cl ark-grey l i m e s t o n e s ; 8. Light-coloured l imestones of 
u n c e r t a i n p o s i t i o n ; !). Dolomites — p a r t l y C a r n i a n , a) p a r t l y I p p e r L a d i n i a n ; 10. Ladin ian 
' i n c l u d i n g ( l lyr ian p laces) : rdgai l i m e s t o n e s ; I I . U p p e r Anisian — grey to whi te l i m e s t o n e s ; 
12. M i d d l e Anis ian — dark-coloured shales, rnar ls tones, dark-coloured l imes tone i n t e r c a l a t i o n s ; 
I.'!. Lower A n i s i a n : d o l o m i t e s ( H y d a s p i a n ) ; M. I p p e r Carnpil ian — m a r l y - l i m e s t o n e com
plex ; 15. Seiss ian-Lower Carnpi l ian — s h a l e - s a n d s t o n e c o m p l e x : 1G—18. P e r m i a n : 1.6. Con
g l o m e r a t e s and breccias with q u a r t z p o r p h y r y p e b b l e s ; 16a) S a n d s t o n e s and q u u r t z i t c s ; 17. 
\ ar iegated shales, s a n d s t o n e s , arkoses and g r e y w a c k e s ; 18. Basal c o n g l o m e r a t e s and brecc ias : 
I!)—20. C a r b o n i f e r o u s : 1Í). G r e y l imestones , dolomil i ; ' l i m e s t o n e s ; 20. G r e v s a n d s t o n e s , s a n d y 
shales, dark-coloured shales, s e n c i t i e in p laces : 21 — 25. K a k o v e c - C r o u p : 2 1 . Si l iceous-sericit íc 
and sericit ic-chlorit ic p h y l l i t e s ; 22. Compact , f ine-grained d iabases , locally with d iabase luffs 
and Luffites; 2.'}. P r e d o m i n a t e l y tuf files, rocks of d iabase c h a r a c t e r in lil lie r e p r e s e n t a t i o n ; 
2'K A m p h i b o l i t e s : 25. Q u a r t z d i o r i t e s ; 26. a) S l r a t e n á - F a u l t s of local c h a r a c t e r ; 27. U p t h r u s l s 
and s m a l l e r t h r u s t s ; 28. S t r ike and l i p ; 2!). Localities of fossils; 30. I m p o r t a n t spr ings . 
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along lbe soulhľľii margin of the Paleogcne basin of Pružinská kotlina and is mani
fested as an old fault in iho changes of structual dissection of the Križna unii ami 
also in iho slruclure of the envelope unit. The envelope uuil south of the fault shows 
a simple monoeliual structure, while In the northern block doubling is common for it. 
The described dislocation — we term il the ľ u v. i n a I) i s I o c a l i o n — is linking 
with the fault culling off the western margin of the Žiar Mls. Inwards the SK. 

The dislocation /.one od deep foundation at the line l l ranicc-Bylra. manifestihg in 
the development of the ľ'lyseh Bell Z. B o t h 1961] has ils prolongation along the 
western margin of I lie crystalline of the Malá Fatra (massif of Veľká Lúka . The 
western margin ol the \eporides and ol the Snulh-Slovakian synel inorium and at the 
Biickli Mis. fall into its strike continuation ' . \ \ \ — S K ) . The irregular contacl of Mcsazoic 
complexes of the Krížna unii — without accompanying of the members of the envelope 
unit and in places also without Triassic members of the Krížna unit — with the 
crystalline of the Malá Patra and the .\\\ strike of mylonile zones in the cryslallim; 
show the manifestation of this dislocation (we term il the / h ý ň o v - Y a I č a I) i s I il
e a l , i o n) also in tbc period of Cretaceous folding. Il is also indicated by the structure 
of the Skalky anticline, different in Iwo blocks separated by ibis fault. 

The older Mýtilo Fnull Zone of IN'YV — SK direction disturbs the western part of 
the Vepor and Low Tatra, lis al least Old Alpine age is indicated by: differences in the 
s lruclure of individual Mcsozoic blocks and the complexity of the structure of the 
western promontory of the Muráň Plateau, llic strike of mylonile zones in the crystalline 
parallel to the complications and irregularities (oral communicat ion by A. K l i n c e 1 

of the structure of the crystalline, the direction of the Paleogcne basin of l ire/no 
(evidently founded along Cretaceous faults) uncommon in the West Carpathians, eastern 
culling off of the uuil of the Lubielová crystalline and the I Iron synelinorium. western 
termination of the Trangoška syncline; bending of structures of the Ďumbier crystalli
ne; changes in the complexity of the slruclure of Mcsozoic complexes al llic northern 
slopes of the Low Tatra 'less complicated threshold slruclure as compared In the 
western as well as eastern block). The continuation of this fault zone to the north 
may be also the Lúčky Fault, accompanying the Iransverc anticline in the Mountains 
of Choi. 

An example of a Iransverc fault of N \ \ — S K direction, at which the different 
structural character of separated blocks is very distinct, is the 11 n i 1 e c F a u 1 t in the 
Highlands of Slratenská hornatina (see fig. ô). To the east up to three Mcsozoic slices 
are repealing one upon another in the profile, with considerable share of the Upper 
Triassic; west of the fault there is only a uniform vigorous complex formed by the 
Middle Triassic. In the .\\\ part at the slopes of the Low Tatra this fault also 
separates two blocks with different slruclure. At the fault a large body of the Melaphyre 
Format ion commences to appear and also ihe development of the Middle Triassic.' 
changes. 

Vaults ol A—,S Direction unit Related Faults 

The importance of tins group of faults in llic development and slruclure of the 
Carpathians has been so far appraised least. From faults of higher order are included 
here in the first place: the fault systems of Zázrivá-Bevúca and the H o r n á d Biver. 
Both played an important role wilh Neogene volcanisin. 

The opinion of the origin of I he so called Central Carpathian Dislocation Zone, about 
W km wide, as early as during the Saahan folding phase is expressed by D. K u b í n y 
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1962 . who puis large block thrusts ol the massifs ol Ľubochňa and Zdiar into con
nection will) il. The | > i • < > 11 > 11 ti; 11 í < > 11 of llic Danube Fault Line (T. S z a I a y 1956, 1958,) 
from llic Hungarian M idinoiinlains and reaching; as far as llic blyseli Carpathians 
geological window of Ziwicc) is concerned there. Direct evidences of the role of the 

Revúca Fault as early as in llic development of the Carpathian geosyncline are con
nected with working out of a new division of I he envelope units of the Inner Carpathians 
M. M a h e l 1962. 1964). T h e variety ol the envelope unites has been shown to be 

much more greater to the west of this system; groups of euxinic and cord i Hera type arc 
represented, blast of the Revúca hanil System only shallow-water-eordillcra groups an* 
known. I'lio dissection of the area ol sedimentation was dilferent on both sides ol 
the fault system, greater in the west than in the east. Il is surely remarkable that the 
present morpholectonic dissection is essentially greater in the western block than in 
the eastern one. The narrow longitudinal Mesozoic anticline of .\S direction with 
vergency of the folds to the Ľ 'clearly) exposed in the big outcrop of .Malm-Tilhonian 
at the road from Ľubochňa to llu/.omberok is evidently in genetic connection wilh this 
I'aull system. 

T h e II o r n á d b a u 1 I /. o n e.distinct morphoteclonically, separates two blocks. 
very different in structure: the Central Carpathian segment from the easternmore one. 
The later is characterized by another type of the Paleozoic (Extra-Carpathian Carboni
ferous) and simpler structure of the .Mesozoic without the ('hoc nappe, the Zlieehov Suh-
iniit in the Krížna unit, without possibility of separating the Krížna and envelope mul. as 
the results of s tudy of the .Mountains of I l u m e n s k é pohorie show (M. M a h e ľ 196.'!). 

I suppose a fault mnrpholerlonical ly so distinct as the S t í t n i k F a u l t is to be 
ol old foundation. The Mesozoic lo the west ol it is ol essentially simpler development; 
less varied in lacies than in the easternmore part of the Slovakian Karst. T h e s tructure 
of the Paleozoic is also esenlially simpler e. g. the Rakovec Group and typical North-
Gemcride Permian are lacking. There are judications that the crystalline in this part 
is not situated in great depth, what signifies an essentially lesser thickness ol the 
Paleozoic complexes than in the east, of this fault.. In connection wilh the S tí tni k Fault 
the possibility of shifting of the eastern block and thus of pushing out of the \ olovec 
Massif lo the north related lo the \ eporide block appears. With such considerations 
it is however necessary to regard that present position of the Stitnik Faul t need not 
fully agree with the position of the old fault. Its NNW strike is also remarkable. 

In this connection we touched the problem of shifting of fault lines, to which not 
sufficient attention has been so far paid by us. At ore fields under exploitation, e. g. 
in R u d ň a n y . however wrench faults with combined m o v e m e n t of overlying and underly
ing parts of the deposit in horizontal and vertical direction are known. In ihese cases 
shifting by tens of in are mostly concerned. It is however logical to suppose that with 
tangential pressures from the S or SE, deep reaching at fault lines of A' — S direction, 
separating the individual blocks, shifts of greater extent also manifested, frequently 
connected with thrusts, completing the complex slock of disjuctive dislocations. 

Old foundation shows the S t r e č n o F a u l t separating two divergently running 
parts of the inegaanlicliiie of the Malá Fatra, different in the composition of the 
crystalline core, the type of envelope groups and the structural character of Mesozoic 
units. T h e Veľká Lúka part of the inegaauliclme of the Malá Fatra lying in the west of 
the fault is of . \ . \ F direction wilh considerable share of gneisses of the crystalline mantle, 
tcctonically reduced envelope unit, vigorous Permian complex in the Kozel anticline, 
the Durčiná Group accompanying the Krížna unit. The easternmore Kriváň block of 
the Malá Fatra turns into K—\V direction. Its core especially formed by granites is 
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accompanied by the distinct onveloppe ol the Malá Patra Subunil with specific signs; the 
Krížna unii is of vigorous development, not accompanied by an analogous Durčiná 
Group. Towards the N the dislocation ľornis the eastern border of the Žilinská kotlina 
Basin. 

liqual N — S direction and probably also old foundation show the marginal faults in 
the Highlands of Strážovská hornatina, especially the Malá Magura Fault, and in the 
Inovcc the western Považie and the eastern Závada Fault (Dubodiel-Závada Faul I 
according to J . K a in e n i c k ý). Direcl evidences "I llieir old foundation arc however 
scarce. We consider as such al the Malá Magura Fault the thickness ol the Palcogcne 
at the margin ol the fault. Al the Inovcc Fault there is an uncommon, part icular con
tact of the Choc unit (sleep and directly with the Beckov Subuni l 1 . considerable 
reduction of the Krížna unit and klippenlike style of the structure in the northern 
section of the fault, especially distinct near Beckov. 

A .system of Pauls ol ,\—S direction of old foundation breaks also the Western la l ra 
into a series ol blocks. In genetic connection with it arc the uncommon variety ol the 
development o I I lie envelope mul (up I o I o groups according' In Zb. K n I a ľi s k i I !)6 I ' 
and lbe transverse elevations ol Salalin. Končiská and J a h ň a c í vrch and transverse 
depressions (Goryckova and Javor inská Široká) known long ago. They played a very 
important rôle in the distribution and structure ol Mesozoic units. A. G o r e k (1967) 
supposed the foundation ol the mylonile zones and lertonic lines connected with them 
to have been old, Pro-Permian; the myloniles are in pebbles of P e n m a n conglomerates. 
Especially important in the structural plan of the Western Tatra is a fault ol' i\ — S 
direction culling off the crystalline core in the west, accompanied by irregularity in the 
structure of the envelope unit, k r ížna and also Choc unit. 

Relation o] Early and Laic Al/iaic Faults 

The above mentioned shows thai all the four fundamental directions of faults 
manifested in the Karly Alpine structure and in earlier stages of development of the 
West Carpathian geosyncline. One pari of faults manifest, in relation to Old Alpine 
tectonic units and anticlines and syuclines as longitudinal faults (faults ol ;\E and 
K—W direction, a part of faults is of ,\ W direction): another part represents transverse 
faults (faults of X — S direction, the most pari of faults of .\W direction and a small 
pail of faults ol' .\K direction). All the mentioned fundamental directions of faults 
however manifest in the Late Alpine structure and in formation of morphotcctonic 
units — as young faults. In many cases reju venized faults are only concerned or fault 
zones renewed and stressed or widened on the basis ol old faults. With this rejuveniza-
lion wiping out or masking of the character of the old fault was taking place in the 
way that the younger fault is of different sense, represents a different type. Early 
Alpine uplhrusls were very frequently covered by Late Alpine normal faults (Murári 
Fault Line), elsewhere uplhrusls covered normal faults (Malá Magura Fault etc.). 

Some faults changed in the course of their development also their relation to the 
course of structural forms. The Považie- and Závada Fault as Karly Alpine faults 
e. g. ran obliquely to the structures in the northernmost part, as Late Alpine faidts 
they represent marginal longitudinal faults of the mcgaanliclinal horsl ol' the Inovec 
Mis. (Illicr faults (especially of K—W direction), c. g. the Subtatra Fault, preserved 
the character of longitudinal faults in liolh stages of development. 

Younger structural elements in the Neogcnc are perhaps faults of .V\K direction — 
formed in the lime of the Later Slyrian phase In the area of the Vienna Basin ! \ . 
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Š p i č k a 1966). They arc parallel to Lale Alpine anlielines and synelines of llie Litlle 
Carpathians. They are also manifested in the northwestern pari ol the Highlands ol 
Strážovská hornatina. 

Kven with numerous differences in the character and position of the faults in the 
Early and Lale Alpine structural plan we may say that the fundamental block cha
racter of the substratum, largely broken, is equal in the Karly as well as Lale Alpine 
stage. There is nothing to change this fact, even if we admit a large number of faults in 
[he .Xeogene and their more distinct function. The function of the faults and their 
manifestation in the development wen; changing in the course of development of the 
geosynclinc, as it is understandable. In the Triassic mostly longitudinal faults seem 
lo have manifested, in the Jurassic there was also a great activity of transverse faults. 
Many principal longitudinal faults, of the character of normal faults in the time ol 
sedimentation, were changing into uplhrusls during the Cretaceous period of folding. 

The analysis performed in ibis paper contradicts the conception, according lo which 
the. faults in the West Carpathians wore typical of the latest development stages of lbe 
geosynclinc ony 11). A n d r u s o v !!).'!!)—1967). Although m every orogenic system, 
also in lbe Carpathians, lbe activity of the faults has been most distinct in the latest 
stages of development, considerable breaking into blocks by lanlls lias been characte
ristic of the Carpathian segment o w n earlier. No new l a d s indicate the necessity ol 
a revision (T. B u d a y. Y. Š p i č k a 1967) of the opinions about relation of llie 
individual groups ol lbe envelope uni. lo one or another crystalline core, expressed 
by the author in the lasl len years. The greater distinctness in llie structure and 
tectonic independence ol lbe Core mountains in lbe Xeogene. emphasized by lbe author 
also in a double classification of slruclural-lectonic and morphoteclonic structures of 
the Inner Carpathians l.\l. M a b e l 1965) do not signify lhal blocks bordered by faults 
did not manifest as the ..predecessors" ol present crystalline cores anil in this way 
they contributed to the dissection that rellecls m the quanti ty and variety ol Mesozoic 
groups (M. M a b e l ' 1957. 1959). The variety of lbe envelope groups lias not been 
so self-evident up to lately. II' such a variety is being accepted at present, then it is 
necessary lo explicate lbe reason. A further step forward m our knowledge is m finding 
lbe lael lhal: lbe changes In the 111 bological-slraligraphical content ol the envelope 
groups correspond with lbe faults. Such an opinion ol the specificity ol the development 
ni lbe envelope groups in individual Core mountains, even in some parts ol lbem 
(M. M a b e l ' 1957—1967). grouped into two large groups (with cordillcra- and euxinic 
type ol' lbe Jurassic) is essentially different from the opinion ol' lbe existence id several 
zones situated along tlie Carpathian system, acknowledged for decades (A. M a t ě j k a . 
I). A u d r u s o v 1931). 

The problems, lo lbe solution of which T. B u d a y and V. S p i č k a (1967) want 
lo contribute, are very complicated. The solution of the division of the envelope groups 
and their relation lo the Krížna unii slili requires many detailed regional and methodic 
studies. The more dubious is their intention lo solve them by aid of the material Inun 
several borings (inpersistcnt core boring's), at which the determination ol belonging 
In umis of higher order, e. g. envelope and kr ížna unii is frequently doubtful and 
where ranging is usually earned oul on llie basis of one guide complex only. At present 
state ol knowledge ol the variety ol lbe envelope and Kížna unit one cannot be based 
on some simplified scheme, llie Krížna unii just in llie western part of the Inner 
Carpathians (which is the subject of studies of the quoted work by T. B u d a y and 
\ . Š p i č k a ! is not by far uniform neither in the lilliological-sl ratigraplucal nor in 
llie tectonic sense: in these pari il shows a great variety lo the contrary; in some 
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groups ihe analogy in development even of llie most pari of members with the groups 
of lite envelope unit is distinct. The opinion of the tectonic relation of the envelope 
and Krížna unii and their division is changing, being modified, however always Willi 
contribution of new factual material thai contributes to understanding of the regularities 
of variability and relation of units as different palcogeographieally as e. g. the Zlieehov-, 
\ ysoká-. and \ el ký Bok Suhiimt. An old-fashioned scheme docs not contribute to 
the solution because scientific contribution is not in the question if we confess to 
a scheme nearer or farther away from the trulb but by what we contribute to deeper 
knowledge, enrich the scientific lund. 

Conclusion 

i'he analysis ol some faults ill the Inner Carpathians makes possible to express 
several important conclusions: 

1. The West Carpathians are characterized by a great quantity of faults of 
all fundamental directions P\E, l \W, NS and E\V. 

2. All the mentioned fundamental directions were evident in the development 
ol the West Carpathians as early as the older stages of the geosynclina! deve
lopment and caused great variegatedncss with a plenty of lithological-strali-
graphieal units. The changes of groups and developments and the interruption of 
laeies of adjoining units, mainly in autochthonous groups, correspond to the 
course ol the younger laults and are one of the indicators of the older foundation 
of these faults. 

'Flic faults manifested largely as follows: a) in the Early Alpine Period in the 
individualization of the tectonic units of higher and lower order (as the boundary 
of groups of different mechanical qualities already): b) as disjunctive planes 
with thrusting and shifting of the tectonic units and individual blocks; c in the 
formation of structural forms, mainly of synelinorii and depressions, in which the 
thrusting masses accumulated; d) in the complection of the tectonic style during 
the Laramide phase and consequently also in the formation of specs of the most 
intense Paleogene sedimentation. 

The Early Alpine faults are manifested in the present structure on the basis of 
structural characters: 

as tectonic uplhrusl boundary of the Cretaceous units; 
as boundaries of blocks with different structural plan of autochthonous and 

also nappe units with different number or type of structural forms and units 
(frequently some units or structures end at a fault and others begin): irregu
larities of linear arrangement in the structure: as transversal, narrow anticlines, 
transversa] lenticular zones, contacts of units that otherwise do not contact, e. g. 
the Envelope and the Choc-Unit; 

changes in the thickness of members of the same age. 
.'!. The most part, of the fundamental young faults find their predecessors in 

the Early Alpine faults. The character id many faults however has changed, 
e. g. optimists into normal faults and vice versa (the character also changed in 
the older periods of development in many cases) and also the position in space, 
i. e. some faults, transverse in relation to the Cretaceous structures, became 
longitudinal in relation to the Post-Paleogene structures. A tectonic element that 
manifested more distinctly as late as the Neogene are mainly the laults of N N E 
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direct ion, p a r a l l e l to s o m e P o s t - P a l e o g e n c s t r u c t u r e loi'ins in the w e s t e r n par i 
of the I n n e r C a r p a t h i a n s . 

T h e old f o u n d a t i o n of the most p a r t ol l au l t s leads to the c o n c l u s i o n thai the 
I n n e r - C a r p a t h i a n g e o s y n c l i n e . h e a v i l y affected b y the f u n c t i o n of faults, r e p r e 
sents .1 t y p e wi th a p l e n t y of smal l b locks . S o n i c of t h e m m a n i f e s t e d as t h r e s 
holds or c o n l i l l c r a s in t h e e a r l i e r s tages of d e v e l o p m e n t . W e h a v e t h e r e a type. 
of tin1 g e o s y n c l i n e r e s e m b l i n g a n a r c h i p e l a g o . 

-i. ľhe faults a r e a par t ol the i n d i v i d u a l tec tonic s ty les , the l o n g i t u d i n a l faults 
their l e a d i n g factor. W i t h the t y p e of t h e t e c t o n i c s ty le — in d e p e n d e n c e on the 
tectonic m a t u r e a n d r e w o r k i n g — also the role a n d funct ion of t h e faults is 
changing'. 

In t h e d e e p tec tonic s ty le with the c r y s t a l l i n e r e w o r k e d b y the A l p i n e o r o g e 
nesis t h e l o n g i t u d i n a l faults not o n l y form the b o u n d a r y of par t ia l u n i t s a n d 
slices but a lso h a v e c o n d i t i o n e d the ver t ica l d i s t r i b u t i o n of the y o u n g e r m e m b e r s 
( inc luding the M e s o z o i c ) . T h e a b u n d a n c e of t h e faults is d i r e c t l y p r o p o r t i o n a l 
to the tec tonic r e w o r k i n g of t h e t e r r i t o r y : the faults u s u a l l y follow the b o u n d a r i e s 
ni rock c o m p l e x e s ol dif ferent p l a s t i c i t y : t h e y a r e u s u a l l y d i p p i n g 'if)— 5(P 
In the S E . 

In t h e G e m e r c r y s t a l l i n e the E a r l y A l p i n e folding affected t h e e p i m e l a m o r -
phosed c o m p l e x e s , the l o n g i t u d i n a l faults a r e r o u g h l y para l le l to the sch i s los i ty 
S-i a n d a r e d i p p i n g S E . S a n d SW in d e p e n d e n c e on the s t r i k e of the faults 
being di f ferent in i n d i v i d u a l p a r t s of the ha l f-arch the i r d ip v a r y i n g w i t h i n t h e 
va lues 3 0 — 6 0 ° . T h e y a r e s i t u a t e d n e a r the b o u n d a r y of t h e A l p i n e m e g a -
s t r u c t u r e s : t h e s y n c l i n o r i i ( the N o r t - G e m e r i d e a n d Soulh-( i e m e n d e s y n c l i n o r i u m ) 
and the Volovec a n t i c l i n o r i i u n . In the m a r g i n a l p a r t s of the M e s o z o i c c o m p l e x e s 
they h a v e c o n d i t i o n e d a slice s t r u c t u r e , m o s t l y with g r e a t e r d ip a n d i n w a r d 
v e r g e n e y . 

I he m o r e i m p o r t a n t l a u l t s in the M e s o z o i c c o m p l e x e s m o s t l y follow b o u n 
dar ies of c o m p l e x e s of dif ferent m e c h a n i c a l q u a l i t i e s (different facial g r o u p s of 
v a r i o u s t h i c k n e s s ) . T h e u p t h r u s t s f r e q u e n t l y pass into o v c r l h r u s t s a n d n a p p e 
p lanes . Tases of g e n e t i c l ink ing to reg iona l folded s t r u c t u r e s a r e also a b u n d a n t : 
m such a case t h e y h a v e c o n d i t i o n e d t h e c o n t a c t of d i g i t a t i o n s . In the case 
ol m o r e f r e q u e n t c h a n g e s of the p las t ic i ty of c o m p l e x e s t h e l o n g i t u d i n a l faults 
had a s h a r e in the f o r m a t i o n of the slice-like (with f lat ter pos i t ion of the c o m 
plexes or l e n t i c u l a r a n d k l i p p e n - l i k c s ty le (with d e e p e r fo lding in). 

l ín 1 t r a n s v e r s e faults w e r e m a n i f e s t e d in the f o r m a t i o n of t h e s t r u c t u r a l p l a n 
c i ther as s t r i k e fault p l a n e s ( f r e q u e n l y c o m b i n e d with ovor l lu i i s t s ) or as the 
factors w h i c h a c t e d in the rise ol t h e di f ferences in the s t r u c t u r a l p lan of t h e 
i n d i v i d u a l b locks as t r a n s v e r s a l , n a r r o w a n d w i d e r t h r e s h o l d s a n d g r a b e n s w h i c h 
in f luenced t h e d i s t r i b u t i o n of t h e thrus t M e s o z o i c messes . 

.). [Tie p r e s e n t s r t u c t u r e of the I n n e r C a r p a t h i a n s h o w e v e r a p p e a r s to be 
a typical A l p i n e o n e with a v e r y i m p o r t a n t r ide ol the n a p p e s . T h o s e w e r e 
h o w e v e r s u p e r i m p o s e d a n d d i r e c t e d by a large ly b r o k e n s u b s t r a t u m . In the 
d i s p l a c e m e n t of b locks the s t r ike faults o b v i o u s l y p l a y e d an i m p o r t a n t role. 
m a i n l y m the d e e p e r p a i l s . 

(i. It is iiiol by c h a n c e thai life most par i of o u r m i n e r a l s p r i n g s issue a t the 
laults . we h a v e classified as faults of o l d e r f o u n d a t i o n . I h e y a r e e v i d e n t l y d e e p -
r e a c h i n g faults a n d is is the i r e x i s t e n c e lhal c o n d i t i o n s lbe u n c o m m o n r i c h n e s s ol 
die m i n e r a l w a t e r s of S l o v a k i a . 
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7. The hall-arched shape of llic West Carpathians is also genetically linked 
with the faults of old foundation. 

8. The quantity of faults, the diversity of their types and their role in the 
development and structure of the Inner West Carpathians, their distribution 
conditioning the half-arched structure belong the specific features of the West 
Carpathian segment. 

Trans la l ion by .1. P e v u ý. 
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