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Influence of tectonic of the consolidated basement of the 
Carpathians on distribution of flysch masses in the Polish 

part of the Western Carpathians 

The paper presents the analysis or morphology of major divisions in the western part of the Polish Flysch 
Carpathians. The top surface of the consolidated basement, the surface of the Carpathian overthrust and the base 
surface of the Magma unit have been accepted as the main surfaces of division, Evaluation of the influence of 
tectonics of the consolidated Carpathian basement, developed during its neogene remodelling on the distribulion 
of the flysch masses, has been attempted. 

The study area is delimited by Polands western and southern state boundaries and the 
meridian of Sucha Beskidzka (Fig. 1). The top surface of the consolidated basement, the 
surface of the Carpathian overthrust and the base surface of the Magura unit have been 
assumed the main SUlfaces of division. 

The configuration of the surface of the consolidated basement of the Carpathians has 
been determined based on the results of magnetotelluric soundings, while the shapes of the 
surface of the Carpathian overthrust and of the base of the Magura unit - based on deep 
boreholes. Point results of the soundings and boreholes have been processed into maps and 
images of the surfaces using the programme SURFER. The applied approximations in
cluded krigging and inverse distance methods. The images of particular surfaces have been 
presented in an orographic projection. 

In the area of the Polish Flysch Carpathians, telluric and magnetotelluric research was 
carried out since 1975 under the initiative of the Polish Geological Institute and completed 
in 1990 (M. Molek, W. Klimkowski, 1991). The fundamental products of this research are 
maps of the depth of magnetotelluric hOlizon associated with the top of consolidated 
Carpathian basement. Comparison of the resulting picture with facts known from deep 
boreholes and from interpretation by other geophysical methods, particularly the seismic 
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Zapadlisko prledkarpackie: 1 - neogen (miocen); Karpaty zewm;lrzne: 2 - jednostka skolska- kreda-ncogen; 
3 - jednoslka podsl'l5ka - kreda-paleogen; 4 - podjednoslka sl~ska cieszynska - g6majura-paleogen; 5-
podjednOSlka sl1\ska cieszyiiska dolna - g6ma jura-dolna kreda; 6 - podjednostka sl'l5ka cieszynska g6rna
dolna kreda-paleogen; 7 - podjednostka siliska godulska - gorna jura-paleogen; 8 - jednoslka dukielska 
grybowska - dolna kreda-paleogen; 9 - jednoslka magurska - g6ma kreda-paleogen; 10 - skalki andrychow
skie; 1"1 - cieszynity; 12 -linie przekroj6w; 13 - olwory wiertnicze; 14 - granicn nasuniecia karpackiego; 
15 - nasunic:cia g!6wnych jednostek tcktonicznych; 16 - wai-niejsze dyslokacje 

ones CW. Rylko, A. TomaS, 1995), indicates that the recorded ..... horizon of high specific 
resistivity associated with the consolidated basement..." mirrors the morphology of the 
consolidated Carpathian basement with a high degree of certainty. 
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1 - brzeg nasuni~cia karpackiego; 2 - g!~boko5c do Slr0PU skonsoJidowanego podloZa; 3 - linie przekroj6w 

The consolidated basement of the study area belongs, in majority, to the western region, 
delimited in the east by a great transverse fault zone: Babia Gora Mt.-Rzeszotary. 

In the analyzed area, the consolidated Carpathian basement (Figs. 2,3) lies, on average, 
at depths fTOm 1000 to 4000 m b.s.1. East of the meridian of Sucha Beskidzka the basement 
drops abruptly to 5000 m b.s.1. in the northern part and to 10 000 m b.s.!. in the southern 
part. The northwestern part of the study area is characterized by a regular and shallow 
position of consolidated basement and its regular sinking from a depth of ca. 1000 to 2000 m 
b.s.1. South of a line Jaworzynka-Zywiec-Wadowice the basement sharply drops to a depth 
of 3000 m b.s.!. South of a line from Ujsoly to Zywiec local drops of the basement surface 
down to 4000 m b.s.l., are observed. . 

In the consolidated basement in this part of the Carpathians several major and minor 
faults and fault zones can be distinguished (Fig. 4). 

The most important is the faul t zone ex tending from the junction of the state boundaries 
of Poland, Czech and Slovakia to the region located north-west of Sucha Beskidzka (Fig. 4). 
It bounds the mentioned uplifted basement block from the south and south-east. The zone 
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Fig. 3. Blockdiagram of the consolidated basement 

I - contour map; 2 - surface plot 

Blokdiagram skonsolidowanego pod.lo.za 

I - mapa izolinii; 2 - widok powierzchni morfologicznej 

comprises the following faults: Jaworzynka-Mil6wka (J-M) , Rajcza-Szczyrk (R-S), 
Szczyrk-Kocon (S-K) and Kocon-K~ty (K-K). The faults J-M and S-K are NNE-SSW 
oriented and throw down the basement towards the south by ca. 1500 m. They are truncated 
and, owing to N-S oriented, en-echelon R-S and K-K faults, displaced to the north. The 
latter faults throw the basement down towards the east by ca. 1200-1300 m, shifting 
probably the basement blocks towards the north. The magnitude of displacement can be 
estimated at ca. 10 000 m. 

The' next. two major faults are: G1inka-Ujsoty (G-U) and Babia G6ra Mt.-Bystra near 
Mak6w Podhalanski (B-B). Ujsoly-Glinka fault is NNW- SSE oriented and south-west of 
it the basement block is uplifted by ca. 1000':""1500 m. B-B fault fOlms the southwestern 
part of the great fault zone extending from Cracow to Babia G6ra Mt. 

In the group qf minor faults two systems are also observed. To the first system belongs 
the group of SW-NE or SSW-NNE oriented faults throwing down the consolidated 
basement several tens of metres southward: they are the S61-Rycerka (S-R), Ujsoly-Rajcza 
(U-R), Sopotnia (S), and Jalowiecka Pass-Sucha Beskidzka (J-S) faults. To the second 
system belong N-S oriented faults: the Przegibek-Rycerka (P-R) and Pilsko Mt.-Sopotnia 
(P-S). The przegibek-Rycerka fault throws down the basement westward by ca. 1500-
2000 m, and the Pilsko Mt.-Sopotnia fault also westwards but only by several hundred 
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I - bm~g nasuniccia karpackiego; 2 - g16wne dyslokacjc w podfoiu skonsolidowanym (J- M - Jawonynka
Mil6wka, R-S - Rajcza-Szczyrk, S- K - Szczyrk-Kocon. K-K - Kocori-K~ty, G- U - Glinka-Ujsoly, 8 - 13 
- Babia G6ra ML- Bystra); 3 - podrz.;dne dyslokacje w podloiu skonsolidowanym (S- R - S61- Rycerka, U-R 
- Ujsoty-Rajcza, S - Sopotnia, 1-S - Jafowiecka Prze1~cz-Sucha Bcskidzka, P- R - Przegibck- Rycerka, P-S 
- Pilsko MI.-Sopolnia) 

metres. The described zones of discontinuities in the consolidated busement are particularly 
well depicted in the blockdiagram (Fig. 3). 

The system of faults in the consolidated basement of the Polish part of the Western 
Carpathians represents three generations formed in different periods. The oldest one is the 
fault zone (Fig. 5a) stretching from Iaworzynka to Sucha Beskidzka region. Most likely it 
is the western part of the fault zone Rzeswtary-Zywiec. Its age can be estimated as the 
oldest Miocene and in the authors' opinion, its formation was the first, oldest stage of the 
Neogene remodelling of the Carpathian basement in this area. 

In the next stage, two great strike-slip faults, in a more or less N-S direction, were formed 
(Fig. 5b). The Bielsko-Biala-Glinka fault zone (R-S, U- R, G-U), continuing near Zazriva 
in Slovakia (K. Zytko, 1985), is located farther west. This zone is likely to coincide with 
the Danube line (M. Mahel et at., 1967). According to M. Mahel and A. Matejka (M. MaheI 
el ai., 1967; M. Mahel. 1973, 1974) it is also marked in the surface plan of Carpathians from 
Budapest-Sachy-Ruzenberok- Zazriva to Zywiec, and according to the authors it is ob
served as far as Bielsko-Biala. 

The discussed fault remodelled the basement in the Styrian phase and, moreover, 
disrupted the Rzeszotary-Zywiec fault zone moving its eastern part by ca. 10000 m towards 
the north. The next, strike-slip fault belonging to this generation is along a line Iablonka-
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Fig. 5, Model of the Neogene transformation of the consolidated basement of the Polish part of the Western 
Carpathians 

Model neogeriskiej przebudowy skonsolidowanego podloza polskiej cz~ci !Carpal Zachodnich 

1 - brzeg nasuwaj!lcych si« Karpat; 2 - brzeg nasuwaj~cej sie jednostki magurskiej; 3 - uskoki g t6wne; 4-
uskoki drugor..: .. dne; 5 - kierunek i zrzut IV kilometrach; 6 - wielkosc przesuniecia 

K~ty (J-S, K- K). The latter fault displaces the Rzeszotary- 2ywiec zone as well , although 
a distance of displacement is difficult to estimate. Owing to translation and rotation induced 
by the described faulting, the tectonic foundations of the Silesian Beskid and Little Beskid 
were formed. The effects of the faulting are also minor fractures in a more or less N-S 
direction. It might be accepted that the final outcome took place in the Lower Badenian. In 
the third and final stage of the'Neogene remodelling of the Carpathian basement (Fig. 5c) 
in this area, a fault zone from B ystra near Mak6w Podhalanski to B abia G6ra Mt. and several 
secondary en-echelon faults arranged in a similar direction were formed . This fault zone, if 
extended south-west evv. Rylko, A. Tomas, 1995) encounters the fault zone near Zazriva, 
and then another near the Danube line. The discussed zone divides the consolidated 
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Carpathian basement in two tectonic environments: an uplifted, relati vely calm western and 
a lowered, eastern block. 

The analysis of the shape of the overthrust surface draws upon results of drilling and 
earlier papers by S. Wdowiarz (1976) and N. Oszczypko, A. Tomas (1985). In the area of 
the Western Carpathians the discussed surface is usually regular (Fig. 6). At its rim the 
overthrust surface dips gently southward with a gradient of ca. 50-60 mlkm that corre
sponds to a inclination of ca. 3.5·. Yet, south of a line from Zywiec to Sucha Beskidzka the 
slope increases abruptly to 12'. i.e. to the gradient of ca. 200 mlkm. Irregularities in this 
surface are observed only in the region ofBielsko-Bia!a and between Wadowice and Sucha 
Beskidzka. In both areas deep "canyons" (tectonic troughs) stretching almost to the front 
of the Carpathians are observed in the overthrust surface. The troughs are probably limited 
by vertical fractures of this surface. The above conclusion is confirmed by a view from SE 
(Fig. 7) where fractures west and east of Bielsko-Biaia as well as along a line from 
Wadowice to SuchaBeskidzka are visible. These facts are contrary to the presently accepted 
common opinion on regulari ty of the surface and on a lack of fault zone in this surface. 

A si milar analysis has been performed in the case of the overthrust surface of the Magura 
unit. In the study area the depth of the Magura overthrust, reduced to sea level, varies from 
- 1368 to 161 m. The pattern ofisolines (Fig. 8) points to a threefold character of the region. 
Three zones are singled out. The first zone, between Polands western boundary and the area 
directly south-west of Zywiec, is characterized by isolines which are mainly NNW-SSE 
oriented. The pattern of isolines suggests a dome-like elevation of the base surface of the 
Magura unit with its centre located in the region of S61 where the base of the unit rises to 
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Fig. 7. Blockdiagram of the base surface of the Carpathian overthrust 

Explanations as in Fig. 3 

Blokdiagram sPflgu nasunii}cia karpackiego 

Objasnieniajak na fig. 3 

sea level. From the region of S61, the base surface of the Magura unit dips regularly to 
north-east, dropping to 500 m b.s.l. The second, central zone is located directly south-west 
and south-east of Zywiec. The base of the Magura overthrust in this zone lies at the depth 
of ca. 800 m b.s.1. Here two local, not very high culminations located south-west and 
south-east of Zywiec, respective1y are observed. The third, easternmost zone is located 
between Sucha Beskidzka and lablonka. The surface of the Magma overthrust drops 
abruptly towards the east from a depth of 1000 to 2000 m b.s.l. 

The Neogene remodelling of the Carpathian basement significantly affected the dis
tribution of flysch masses. Already in the first stage of the remodelling, formation of a 
kilometre and a halflong harst along a line from Rzeszotary to Zywiec gave rise to a northern 
border of Zywiec tectonic window and that of overthrusts in the Middle Group. 

After the Karpatian, during the farther thrusting of the Carpathians towards the north 
(N. Oszczypko, A. Tomas, 1985) flysch masses encountered a resistant structure. n was a 
horst in the Carpathian basement (a dislocation zone from laworzynka to Sucha Beskidzka) 
that caused two or three secondary units to stem from the Sub-Silesian one. 

Later on, the most external part of the Sub-Silesian unit was found at the front of the 
Carpathian overthrust. The innermore parts of the unit were recorded in Dzi~giel6w and 
Ustrori windows while the innermost, southern part outcropping in Zywiec window was at 
the front of the Magura unit. The middle element of the Sub-Silesian unit might be related 
to extension of the Lanckorona-Zegocina zone towards the west. The extension of this zone 
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1 - brzeg nasuniecia magurskiego; 2 - brzeg nllsuniecia karpackicgo; 3 - gh;bokosc do SP<lgu jednoslki 
magurskiej 

towards the region of Ustron and Dzivgiel6w windows might be evidenced by the Frydek 
Marls occulTing there in the Cretaceous. A further evidence might be provided by a 
geometrical pattern of tectonic windows, starting from the zones of Zegocina (in the east) 
through Lanckorona to Cieszyn zones. The above pattern suggests vanishing of the 
described threefold nature of the Sub-Silesian unit at a line of the Olza river. 

As it has already been mentioned, in the second stage two large strike-slip faults , 
Bielsko-Biala- Glinka and lablonka-Kety as well as an accompanying system of N-S 
oriented faults were formed. In the case of the Bielsko-Biala-Glinka fault, movement of 
blocks caused an offset of the Godula Silesian sub-unit, so the Cieszyn Silesian sub-unit 
(Basska) showed up and the western margin of Zywiec window was formed. 

Similar tectonic phenomena are known from the Beskid Wyspowy Mts. where the 
Ciecien Range, lithologically developed as the Silesian Beskid Mts., acted alike. The Sola 
fault, forming the eastern margin of the Zywiec tectonic window was formed at that time 
as well . Plastic, soft thrusting deposits of the Sub-Silesian unit flowed (Fig. 9) into an earlier 
formed depression in the basement (Zywiec trough). The overlying rigid masses of the 
Silesian nappe fractured and plunged into soft, clayey-marly deposits of the Sub-Silesian 
unit. The Sola fault was formed in this way in the flysch deposits. According to the 
interpretation presented here the Sola fault does not show a direct relation to the Pilsko 
Mt.-Sopotnia fault and its northern extension. These two faults might be interlinked only 
if a N-S offset is considered. The Bielsko-Biafa-Glinka faulting induced rotational move
ment of the elements of the Silesian unit gi ving rise to the Silesian and Little Beskid blocks. 
These phenomena occulTed after the Lower Badenian. 
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In the third stage of the remodelling of the basement the Babia G6ra Mt.-Bystra fault 
zone and several secondary SW-NE oriented, en-echelon faults developed. Just after this 
stage the Magura unit was pushed and the Carpathians were thrust in this area to almost 
their present-day position. 

The N-S oriented faulting formed in a previous stage, seems to have played the main 
role in a development of flysch masses, particularly of the Magura unit. 

The Dukla and Gryb6w units took their present-day position. Their geometrical pattern 
results from a primary basement morphology and from a stress exerted by pushing masses 
of the Magura flysch. The soft deposits of the Gryb6w nappe crossed over the Dukla unit 
and masked the line of the thrust of the unit over the Silesian unit. The horst of the basement 
- the western part of the Rzeszotary-Zywiec fault zone, being 1500 m high here, stopped 
the rigid masses of the Dukla unit onto which were thrust soft deposits of the southernmost 
Gryb6w unit squeezed by a huge mass of the Magura unit thrusting from the south. The 
Sopotnia window was formed at that time as well. The window had formed at the 
conjunction of the Sopotnia and Pilsko Mt.-Sopotnia faults. It is one of a few examples 
when secondary faulting in the third stage affected formation of the Magura masses. A role 
of Przegibek-Rycerka fault seems to be important. West of the latter, the axes of folds in 
the southern part of the Magura unit are arrayed in a direction resembling parallels of 
latitude. On the other hand, east of a line Zywiec-MiI6wka-Ujsoly the arrangement changes 
to SW- NE. Farther to the south, in the zone of the Glinka- Ujsoly fault the deposits of 
Bystrica sub-unit were moved en bloc and the inner part of the Racza sub-unit was displaced 
to the NW by ca. 3000 m (yV. Rylko, 1984). Slipping along the fault zone Zazriva-Babia 
G6ra Mt. to Bystra near Mak6w Podhalanski and its effect, a family of NE-SW en-echelon 
faults , caused the axes of all the continuous elements in the Magura unit in the Zywiec 
Beskid Mts. to be displaced. 

Oddzial Karpacki 
Paristwowego Instytutu Geologicznego 
Krak6w, ul. Skrzat6w I 
Received: 9.06.1996 

Translated by Teresa Mrozek 
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Zbigniew PAUL, Wojciech RYt.KO, Adam TOMAS 

WPLYW TEKTONIKI SKONSOLIDOWANEGO PODLOZA KARPAT NA ROZKLAD 
MAS FLlSZOWYCH W POLSKIEJ CZF;SCI KARPAT ZACHODNICH 

Streslczenie 

W artykule przedstawiono analizf,; morfologii gl6wnych powierzchni rozdzialu w zachodniej cz!,;sci polskich 
Karpat fliszowych oraz podj!,;to prob!,; oceny wplywu tektoniki skonsolidowanego podlota Karpa!, powstalej w 
trakcie neogcnskiej przebudowy, oa rozklad mas f1iszowych. Obszar badan zamyka 5il,; mi~dzy zachodnill i 
poludniowil granicq Polski a lini!! lablonka-Wadowice. 

Jako glowne powierzchnie rozdzialu przyjl,;!o powierzchnif,; stropu skonsolidowanego podloi.a, powierzchnie 
nasuniecia karpackiego omz powierzchnie sp~gu jednostki magurskiej. 

Ksztah powierzchni skonsolidowanego podloia Karpat okreslono na podstawie wynik6w sondowan magne
totellurycznych, natomiast ksztalt powierlchni nasuni~cia karpackiego oraz Spijgu jednoslki magurskiej na 
podstawie wynik6w wiercen. Punktowe wyniki sondowari i wiercen przetworzone zostaly na mapy i widoki 
powierzchni za pomoc1j progmmu SURFER. Stosowane metody aproksymacji to glownie krigillg omz metoda 
odwrotnych odlegloSci inverse distallce. 

W analizowanym obszarze podloie skonsolidowane Karpat lezy przecietnie na glebokosciach od 1000 do 
4000 m p.p.m. Na wsch6d od poludnika Suchej Beskidzkiej podloie to gwaltownie opada do 5000 m p.p.m. na 
p61nocy i 10000 m p.p.m. na poludniu. P6lnocno-zachodnia cZfi;sC obszaru charakteryzuje si~ plytkim i regulamym 
jego 1;l1eganiem na gll,;bokosciach ~du 1000 i 2000 m p.p.m. W podloiu skonsolidowanym rej cZf,;sci Karpat 
moiemy wydzieJic szereg dyslokacji gt6wnych i pOdrl\;dnych. 

Najwil,;kszeznaczenie macillgdyslokacji biegnllcy od styku granie Polski, Czech i Siowacji po rejon polozony 
na p61noeny zach6d od Suchej Beskidzkiej. Maj<l one przebieg NE-SW i zrzucajq podloie ku poludniowi ookolo 
1500 rn. Rozci~te Sll i kulisowo poprzesuwane ku p61nocy przez system dyslokacji 0 przebiegu N-S, kt6re zrzucaj(j 
pod/oie ku wsehodowi ook% 1200-1300 m i prawdopodobnie pr£esuwajll r6wniei jego bloki ku pOlnocy. 
Wielkosc tych przesuni¢ moina ocenic na ok% 10 000 m. W grupie dyslokacji drugorzednego znaczenia 
obserwujemy r6wniei dwa systemy uskokow: jeden 0 przebiegu SW-NE, <:rzucajqcy podloie skonsolidowane 0 

kilkaset mctr6w ku po/udniowi, i drugi 0 przebiegu N-S. 
System dyslokacji w podloiu skonsolidowanym polskiej czesci Karpat Zachodllich reprezentuje trzy roine 

generacje uskokow, powstale w r6znych okresach. Do pierwszej, najstarszej generacji nalezy linia dyslokacyjna 
biegnqca od JaworlCynki po rejon Suchej Beskidzkiej. Najprawdopodobniej jest to zachodnia CZ\;SC stref), 
dyslokacyjnej Rzeszotar-Zywca. Jej wiek moina ocenic na najstarszy miocen i zdaniem autor6w powstanie lej 
dyslokacji jest pierwszym, najslarszym etapem neogenskiej przebudowy podloia Karpat w tym obszarze. 

Do drugiej genemcji naleZll dwie wielkie dyslokacje przesuwcze 0 kierunku zbIiionyrn do N-5. Bardziej 
zachodnia jest dyslokacja Bielska-Bialej-GIinki, kontynuujqca sil,; na \V rejonie Zazrivy nn terenie Siowacji i 
przebudowujllca podlote w fazie styryjskiej. W tym tei czasie zaburzyla ona dyslokacjl' Rzeszotar-Zywca 
przesuwaj'lc jej wschodnill cZf,;Sc ku polnocy 0 okolo 10 km. Do tej samej generacji nalezy r6wniez pr.tesuwczy 
uskok Jablonck-KQt, kl6ry zaburza r6wniei strefQ Rzeszotar-Zywca i pr£esuwaj'l ku polnocy. W etapie tym, w 
wyniku przesuwczo-rotacyjnego dzialania opisanych dyslokacji powstaly zaloienia tektoniczne dIu uksztaltowa-
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nia si~ bloku Beskidu SI'lSkiego i Malego. Efektem dzialania Lych stref dyslokacyjnych jest r6wniei. powstanie 
rodziny podrzt;dnych dyslokacji 0 kierunku zblil.onym do N- S. Moina przyjqc, ;i.e ostaleczne uksztaltowanie si~ 
lego obruzu nast<)pilo w badenie dolnym. 

Do trzeciej gcneracji nalety strera dyslokacyjna Byslrej k. Makowa Podhalanskiego-Babiej Gory oruz szereg 
uloi.onych do niej kulisowo dyslokacji podrzednych 0 podobnym kierunku . 

Neogeriska przebudowa podloZa Karpat ma wyrai ny wplyw na rozklad mas fliszowych , szczegolnie w tym 
obszarze. 

lui: w pierwszym etapie przebudowy, w wyniku powSlania p6!torakilometrowego zrt;bu na linii RzeszOlary
Zywiec powstaly zalorenia p61nocnej gran icy okna iywieckiego oruz nasunicc w grupie sredniej . Po karpatianie 
w trakcie nasuwaniasit; Karpal dalej ku p61nocy masy niszowe Iraftly naelementoporowy. Byl nim zr11b w podlozu 
Karpat (strefa dyslokacyjna laworzynki- Suchej Beskidzkiej) i na nim nast<lpilo zerwanie i podwojenie lub nawet 
pOlrojenie jednostki podsl<lSkiej . 

W drugim etapie powstaly dwic duze dyslokacje przesuwcze: Bielska-Bialej-Glinki i Jablonck- Ket, omz 
towanyszqcy im systcm dyslokacji 0 przebiegu N-S. W obn;bie tej pierwszej w trakcie ruchu pr.lesuwczego 
nastllpilo zcrwanie ma~y podjcdnoslki sl'lskiej godulskiej, spod kt6rcj ukuzala siC podjcdnostka cieszyriska i 
powslalo zacliodnie obrle±enie okna :lywicckiego. Strefa dyslokacyjna Bielska-Biulej-Glinki spowodowala 
rotacyjne przcsuniccie elcment6w jednostki sl<lSkiej, powodujqc powstanie blok6w Beskidu Slqskiego i Malego. 
Zjawiska te zachodzily po dolnym badenie. 

W trzecim etapie przebudowy podloza powstula strera dyslokacyjna Babiej G6ry-Bystrej oruz szereg 
podrzcdnych, kulisowych do nicj uskokow 0 przebiegu SW-NE. Bezpo~rednio po nim nast<)pilo dosuniccie siC 
jcdnostki magurskiej i przesuniecie sit; w tym obszanc Karp at prawie nn swoje obecne miejsce. Wydaje sic, i.e w 
tym e!apie gl6wnq role w ukszlaltowaniu si,< mas fliszowych , a w szczeg61nosci jednostki magurskiej, odegraJy 
dyslokacje 0 przebiegu N-S powstaJe w etapie popl7.ednim. lednostki dukielska i grybowska Zl\icly swoje aktualne 
polo:i:enie. [ch geomelryC7.ny uklad jest wynikiem oddzialywania wcze§niej uksztaltowanej morfologii podloia 
oraz nacisku dosuwajllcych sit; w tym czasie mas niszu magurskiego. 




