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Abstract: The aim of this work is to the present geological structure of the Krynica Subunit of the
Magura Nappe in southern part of the Gorce and Beskid Sadecki Mountains and along the Pieniny
Klippen Belt (PKB). Formal lithostratigraphic units were distinguished on the basis of mapping. The
lithostratigraphic units are the age of Middle Paleocene — Middle Eocene age. Flysch deposits were
classified as the Szczawnica Formation with the Zyczanéw Member, Zarzecze Formation and
Piwniczna Member of the Magura Formation in the investigated area. Strike-slip faults and faulted
formations complicate the geological structure of the described region. The creation some of these
faults is connected with andesite intrusions. Strong faulted strata occurs in the southern part of the re-
gion along the overthrust of the Pieniny Klippen Belt on the Magura Nappe. The contact line between
the Pieniny Klippen Belt and Paleogene of the Magura Nappe is heterogeneous. The evidences of it
are outcrops of klippen, which occur within the Szczawnica Formation and the Zarzecze Formation.

Key words: Magura Nappe, Krynica Subunit, Paleocene, Lower and Middle Eocene, lithostratigraphy,
tectonics

Tresé: Glownym zatozeniem niniejszej pracy jest zaprezentowanie budowy geologicznej podjedno-
stki krynickiej ptaszczowiny magurskiej w potudniowej czgsci Gorcow i Beskidu Sadeckiego oraz na
kontakcie z pieninskim pasem skatkowym. Wydzielone na podstawie badan kartograficznych formal-
ne jednostki litostratygraficzne obejmuja osady od srodkowego paleocenu do srodkowego eocenu. Na
badanym obszarze osady fliszowe zostaty sklasyfikowane jako formacja szczawnicka z ogniwem z Zy-
czanowa, formacja z Zarzecza oraz ogniwo piaskowcow z Piwnicznej formacji magurskiej. Budowe
geologiczng opisywanego obszaru komplikuja liczne uskoki o charakterze przesuwczym oraz sfatdo-
wane utwory fliszowe. Powstanie czgsci tych uskokow jest zwiazane z intruzjami andezytowymi.
Mocno sfaldowane utwory wystepuja w poludniowej czgséci obszaru wzdhuz nasunigcia pieninskiego
pasa skatkowego na ptaszczowing magurska. Linia kontaktu pasa skatkowego z paleogenem magurs-
kim nie jest jednolita. Swiadcza o tym wychodnie skatek w obrebie utworéw formacji szczawnickiej
i formacji z Zarzecza.

Slowa kluczowe: plaszczowina magurska, podjednostka krynicka, paleocen, dolny i srodkowy
eocen, litostratygrafia, tektonika
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INTRODUCTION AND PREVIOUS STUDIES

The largest tectonic unit of the Outer Western Carpathians is the Magura Nappe. Slova-
kian geologists have called the Magura Nappe the “Magura Group of Nappes” (e.g. Kovaé
& Plaaienka 2002) because the Magura Nappe is subdivided into several subunits. From
North to South there are: the Siary Subunit, the Racza Subunit, the Bystrica Subunit and the
Krynica Subunit. The region, which is described here, investigated the southern part of the
Krynica Subunit near the boundary of the Pieniny Klippen Belt between Wzar Mt. and
Szczawnica (Fig. 1).
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Fig. 1. Localisation of the investigated area on the Western Carpathians map (from: Czerwinski 2001):

1 — Tatric Units, 2 — Podhale Flysch, 3 — Pieniny Klippen Belt, 4 — Magura Unit, 5 — Group of units

of Fore-Magura Zone, 6 — Silesian Unit, 7 — Sub-Silesian Unit, 8 — Skole Unit, 9 — Stebnik Unit,

10 — Zgtobice Unit, 11 — Transgressive Miocene, 12 — overthrusts, 13 — overthrust of Carpathians,
14 — area of research

Fig. 1. Lokalizacja obszaru badan na mapie Karpat Zachodnich (z: Czerwinski 2001): 1 — jednostki

Tatr, 2 — flisz podhalanski, 3 — pieninski pas skatkowy, 4 — jednostka magurska, 5 — grupa jednostek

strefy przedmagurskiej, 6 — jednostka §laska, 7 — jednostka podslaska, 8 — jednostka skolska, 9 — jed-

nostka stebnicka, 10 — jednostka Zgtobic, 11 — miocen, 12 — nasunigcia, 13 — nasunigcie karpackie,
14 — obszar badan

The stratigraphy of the Krynica unit was not established for a long time. Even less data
about tectonics exists. The oldest mention of the stratigraphy of the Kro$cienko region de-
rives from the XIX century when Uhlig (1890, fide Alexandrowicz et al. 1984) distinguis-
hed “Boundary Flysch” and “Magura Sandstone”. Matkowski (1923) made a map of the
Kroscienko region on the basis of the division of Uhlig (1990, fide Alexandrowicz et al.
1984). For the same region “Szczawnica Beds” and “Submagura Beds” (Birkenmajer 1957),
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“Submagura Beds” and “Beloveza Beds” (Bogacz & Wectawik 1962) or “Hieroglific Beds”
(Watycha 1963), “Inoceramian Beds” (Bogacz & Wectawik 1969) and “Ropianieckie Beds”
(Golonka 1979, Oszczypko 1979) were distinguished later. The complete history of research
of the investigated area is represented in Table 1. The tectonic history of the studied area is
more widely presented in the Tectonics chapter.

Table (Tabela) 1

Data Sources and Previous Work

Materialy zrodlowe i wezesniejsze prace

Authors Stratigraphy Stratygrafia
Uhlig 1890 The first lithostratigraphic Pierwszy podziat litostratygra-
(fide Alexandrowicz division of formations in ficzny utworow w Kroscienku
etal. 1984) Kroscienko on the Dunajec river nad Dunajcem

Matkowski 1923

Geological map of the Dunajec
Valley, used division of Uhlig
(1890)

Mapa geologiczna doliny
Dunajca z uzyciem podziatu
Uhliga (1890)

Birkenmajer 1957

Geological cross-sections
of Bryjarka Mt., right bank of the
Dunajec river

Przekroj geologiczny gory
Bryjarka, prawy brzeg Dunajca

Bogacz & Wectawik 1962

Geological map of Kro$cienko
on the Dunajec river
and Ochotnica

Mapa geologiczna
Kroscienka nad Dunajcem
oraz Ochotnicy

Watycha 1963

Geological sketch map
of the south part
of the Magura flysch

Szkic geologiczny poludniowej
czesci fliszu magurskiego

Bogacz & Wectawik 1969

Fragment of geological map
of the Kro$cienko region
on the Dunajec river

Fragment mapy geologicznej
regionu Kroscienka
nad Dunajcem

Alexandrowicz et al. 1984

Lithostratigraphic profiles

of the Krynica succession

(Kroscienko — Szczawnica
— Jaworki)

Profile litostratygraficzne
sukcesji krynickiej (Kroscienko —
Szczawnica — Jaworki)

Kulka ef al. 1987

Geological map
of Szczawnica — Kroscienko
a scale of 1: 50 000

Mapa geologiczna
Szczawnicy — Kroscienko
wskali 1: 50 000

Birkenmajer & Oszczypko
1988, 1989

Lithostratigraphic units
in the Krynica Subunit and
in the Pieniny Klippen Belt

Jednostki litostratygraficzne
w podjednostce krynickiej oraz
w pieninskim pasie skatkowym

Birkenmajer
& Pécskay 2000

Geological sketch of Wzar Mt.

Szkic geologiczny gory Wzar
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Table (Tabela) 1 cont.

Authors Tectonics Tektonika
Bogacz & Wectawik Data concerning the Luban Dane dotyczqce synkliny
1962 syncline and faults Lubania oraz uskokow
Zviko 1963 Data concerning faults Dane dotyczqce uskokow
yiko in the Kroscienko vicinity w okolicach Kroscienka
. Structural sketch map of region be- Szkic strukturalny regionu
Tokarski 1975 tween Kroscienko and Zabrzez Kroscienka i Zabrzezy
Birkenmajer et al. 1979, | Geological sketch map of the Pieniny |  Szkic geologiczny pieniriskiego
Birkenmajer 1986 Klippen Belt pasa skatkowego
Birkenmajer 1983 Tectonic sketch map of klippen in Szkic tektoniczny ;kalek
Czorsztyn w Czorsztynie
Data concerning the Zawiasy Dane dotyczqce dyslokacji
Birkenmajer 1986 dislocation to the south Zawiasow na poludnie
of Kroscienko od Kroscienka

Tectonic description

Zytko et al. 1987 of the Kro$cienko — Tylmanowa vi- Opis tektoniczny okolic

Kroscienka — Tylmanowej

cinity
Zytko 1991 Tectonic sketch map of the Szczaw- | Szkic tektoniczny regionu Szczaw-
(fide Kulka et al. 1991) nica — Kro$cienko region nicy — Kroscienka
Sketch map of the andesite Szkic systemu intruzji andezyto-
intrusions system and faults wych oraz uskokow pomiedzy
) ) between Szczawnica and Kroscienko Szczawnicq a Kroscienkiem
Birkenmajer 1992 . . . . .
Geological cross-section between Przekroj geologiczny pomiedzy
Kroscienko and Ktodne Kroscienkiem a Klodnem
(right bank of the Dunajec river) (prawy brzeg Dunajca)
Birkenmajer Sketch of Wzar Mt. and region Szkic gory Wzar i regionu miedzy
& Pécskay 2000 between Kroscienko and Szczawnica Kroscienkiem a Sczawnicq
Birkenmajer . . . .. . . .
& Oszezypko 2001 Geological cross-section of Wzar Mt. | Przekroj geologiczny gory Wzar

The basis for the origin of the geological map was the division according to Birken-
majer & Oszczypko (1988, 1989) supplemented by Oszczypko & Oszczypko-Clowes
(2002). The authors mentioned suggest that there are five formations of the Beskid Group
in the southern part of the Krynica Subunit. The oldest is the Szczawnica Formation of
Middle Paleocene — Lower Eocene age (Birkenmajer & Oszczypko 1988, 1989). The age
of the same formation is Mastrychtian — Early Eocene according to Oszczypko ef al. (1990)
and Oszczypko & Oszczypko-Clowes (2002). The Zyczanéw Member of Lower Eocene
age (Birkenmajer & Oszczypko 1988, 1989) is distinguished within the Szczawnica Forma-
tion. The Zyczané6w Member was previously named sandstones and conglomerates of Zy-
czanoéw (Oszczypko 1979). The Zarzecze Formation with the Krynica Member and Lacko
marls of Lower Eocene (Birkenmajer & Oszczypko 1988, 1989) covers the Szczawnica
Formation. The Frydman Formation of Lower Eocene (Birkenmajer & Oszczypko 1988,
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1989) lies on the Szczawnica Formation close the Pieniny Klippen Belt. The Piwniczna
Sandstone Member of the Magura Formation is also determined above the Szczawnica For-
mation in the Krynica Subunit. The age of the Piwniczna Member is Lower — Upper
Eocene (Birkenmajer & Oszczypko 1988, 1989, Oszczypko et al. 1990), but according to
Oszczypko & Oszczypko-Clowes (2002), Middle Eocene age of the Piwniczna Member is
accepted for the whole Krynica Subunit. The most upper part of the Magura Formation is
consists of the Mniszek Shale Member of Middle — Upper Eocene and the Poprad Sand-
stone Member of Upper Eocene age (Birkenmajer & Oszczypko 1988, 1989). The last for-
mation is the Malcov Formation with the Leluchow Marl Member of Upper Eocene — Oli-
gocene age (Oszczypko et al. 1990, Oszczypko & Oszczypko-Clowes 2002) and the Smere-
czek Shale Member known as menilite-type shales of Lower Oligocene age (Oszczypko ef al.
1990, Oszczypko & Oszczypko-Clowes 2002).

STRATIGRAPHY

The oldest rocks, which occur in the described area, belong to the Pieniny Klippen
Belt (PKB) and are represented by Jurassic and Cretaceous radiolarites and chert limesto-
nes as well as Cretaceous red marls (Kulka et al. 1987). These formations are known from
the Lupisko klippen (Kulka et al. 1987) and small klippen found in the Scigocki stream
(Golonka & Sikora 1981). Lithostratigraphy of mentioned formations are not presented in
the geological map of this paper. Incorporated fragments of the PKB within the Magura
Nappe are only marked in the map. Similar rocks deposited in the deepest part of the Juras-
sic — Early Cretaceous Magura basin (Birkenmajer 1986, Golonka et al. 2003) are also in-
volved in the PKB tectonic structure.

The oldest flysch deposits recognised in the Krynica Subunit in the Kroscienko vicin-
ity belong to the Szczawnica Formation. The strata of the Szczawnica Formation occur
mainly along the PKB border in the Kluszkowce — Kro$cienko (Fig. 2) region. This forma-
tion is built of thin- and medium-bedded flysch (Fig. 3) with intercalations of thick and
very hard sandstones. The age of the Szczawnica Formation is Paleocene — Lower Eocene
in the investigated area. There are no evidences that deposits of the Szczawnica Formation on
the surface could be older than the Paleocene. Predecessors (e.g. Birkenmajer & Dudziak
1981, Birkenmajer & Oszczypko 1989) even date the Szczawnica Formation from Paleo-
cene to Eocene. The best outcrop of the Szczawnica Formation is represented in Lakcica
(Fig. 4) on the right bank of the Dunajec river. In the upper part of the Szczawnica Forma-
tion there are very thick-bedded sandstones of the Zyczanéw Member of Lower Eocene,
which are often very similar to the Magura sandstones. They also occur between Klusz-
kowce and Kro$cienko and in Szczawnica Wyzna. Sometimes massive sandstones (Fig. 5)
of the Zyczanéw Member forms a morphological threshold in rivers. The Zyczanéw Mem-
ber is covered (Fig. 3) by the thin-bedded turbidites of the Zarzecze Formation of Lower
Eocene age. The Zarzecze Formation occurs locally with intercalations of the Lacko marls-
-type (Birkenmajer & Oszczypko 1988, 1989) or marly shales. This formation within the
Lacko marls were localised near Zawiasy to the south of Kro$cienko beneath of the St.
Kinga Chapel and in the Czarna Kro$nica stream to the west of Marszatek Mt. (Fig. 2).
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Fig. 4. The deformed beds in the Lakcica anticline of the Szczawnica Formation on the right bank
of the Dunajec River. The thick lines were drawn in figure for underline deformations in the
Szczawnica Formation of the Lakcica anticline

Fig. 4. Zdeformowane warstwy formacji szczawnickiej w antyklinie Lakcicy, prawy brzeg Dunajca.
Grubsze linie na zdjgciu zostaty wyrysowane w celu podkreslenia deformacji warstw szczawnickich

Fig. 5. In the picture are visible boulders of sandstones that belong to the Zyczanéw Member. These
formations form a morphological threshold in the Czarna Kro$nica stream

Fig. 5. Widoczne na zdjeciu gtazy piaskowcéw naleza do ogniwa z Zyczanowa. Utwory te tworza
prog morfologiczny w potoku Czarna Krosnica
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Fig. 6. Flysch of the Zarzecze Formation with predominance of shales on sandstones. This formation
forms a scarp in the northwest of Lakcica (left bank of the Dunajec River)

Fig. 6. Flisz z przewaga lupkow nad piaskowcami formacji z Zarzecza budujacy stroma skarpg na
péinocny zachod od Lakcicy (lewy brzeg Dunajca)

Flysch of the Zarzecze Formation with predominance of shales and marly shales on
sandstones (Fig. 6) forms a scarp in the northwest of Lakcica on the left bank of the Duna-
jec river. The outcrops on the left bank of the Dunajec near Zawiasy were previously classi-
fied as the Szczawnica Formation (Birkenmajer & Dudziak 1981, Birkenmajer 1986). How-
ever, occurrence of the Lacko marls of Lower Eocene (Birkenmajer & Dudziak 1981) in
this place suggests that it should belong to the Zarzecze Formation. This formation contin-
ues to the east to Szczawnica Wyzna along the PKB border (Fig. 2). The Krynica Member
occurs within the Zarzecze Formation in the Krynica region (Swidzinski 1953, fide Osz-
czypko et al. 1990) whose age was determined to Lower Eocene (Birkenmajer & Oszczyp-
ko 1988, 1989). The Krynica Member consists of thick-bedded sandstones and conglome-
rates but in the area described in the present study none were found. Above the Zarzecze
Formation there are thick-bedded Magura sandstones represented the Piwniczna Sandstone
Member. The age of the Piwniczna Member is Lower — Middle Eocene in southern and
peri-klippen zone of the Krynica Subunit according to Birkenmajer & Oszczypko (1989).
The deposits of this member spread form Dzwonkéwka Mt., the Dunajec river through Tyl-
manowa to Luban Mt. (Fig. 7) above zone of the Zarzecze Formation (Fig. 2). In Tylma-
nowa where Oszczypko (1986) previously described the Piwniczna Member the same for-
mations were distinguished in this paper. The rocks in northern and southern slopes of
Dzwonkowka Mt. had been determined as Magura beds according to Kulka et al. (1987).
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Fig. 7. Thick-bedded sandstones of the Piwniczna Member which dipping vertical (Luban Mountain)

Fig. 7. Zapadajace pionowo grubotawicowe piaskowce ogniwa z Piwnicznej (gora Luban)

In this paper, for the mentioned area, the Piwniczna Member has been distinguished
according to new lithostratigraphic division of Birkenmajer and Oszczypko (1988, 1989).
The lower boundary of the Piwniczna Member is marked by conglomerates (Fig. 8), thick
bedded sandstones, pebbly mudstones (Birkenmajer & Oszczypko 1989) and sometimes
clay gravelstone with exotic pebbles, which are called “Marszatek bed” (Alexandrowicz &
Kutyba 1979, Alexandrowicz et al. 1984, Cieszkowski & Oszczypko 1986). These deposits
were found in the Czarna Krosnica stream in Kroscienko.

Fig. 8. Conglomerate occurs in the lower part of the Piwniczna Member — element of “Marszatek
bed” (Koztecki stream)
Fig. 8. Zlepieniec wystgpujacy w dolnej czgsci ogniwa piaskowcoéw z Piwnicznej tworzacy tzw.
tawice z Marszatka” (Potok Koztecki)
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TECTONICS

When this chapter was forming there was taken into account data from previous works
(Tab. 1) and data obtained from area of research. In the geological cross-sections (Fig. 9) is
visible that strata are very strong folded, especially those which consist of thin-bedded flysch
of the Szczawnica Formation and the Zarzecze Formation. The Zarzecze Formation strata dip
normally to the north, to the west of Marszatek Mt. but in the southern part of the region
the Szczawnica Formation and also the Zarzecze Formation are strongly folded and strata are
very often overturned. In addition to folds are mostly disharmonic. Anticlines with steep and
often overturned strata of the Szczawnica Formation with the Zyczanéw Member and syn-
clines of the Zarzecze Formation strikes East-West in the southern part of the area, along
the PKB border. The beds which occur on the right bank of the Dunajec river are strongly
folded and cut by faults. Distinguished dislocations are almost vertical normal faults.

Several tectonic structures were recognised in the described area. The largest of them
is the syncline with the Piwniczna Sandstone Member, which make up Luban Mt. and
Dzwonkowka Mt. The Luban syncline perhaps continues to the east as the Klodne syncline,
which is cut by the Zawiasy fault. The first mentions about the Luban syncline are in
Bogacz & Wectawik (1962) and Zytko’s paper (1963). An axis of the Luban syncline has
a W-E direction and in the eastern part it is cut by a fault along the Dunajec river according
to Zytko (1963). In the central part of the Kro$cienko region between the Dunajec and the
Krosnica river is small the Grywald syncline within the Zarzecze Formation. Between the
Ktodne and the Grywald synclines is the Lakcica anticline consists of the Szczawnica For-
mation and the Zyczanéw Member. The main direction of this anticline is W-E (Fig. 10).
The Lakcica anticline is cut by the Zawiasy fault to the east and a direction of it changes to
NNW-SSE on the right bank of the Dunajec river. In the tectonic map the presented struc-
tures have mainly W-E directions and have similar directions to the tectonic elements dis-
tinguished by Zytko et al. (1987) and Zytko (fide Kulka et al. 1991).

A border of the Magura Nappe and the PKB is represented mainly by steeply dipping
strike-slip fault (Birkenmajer 1986) nowhere intruded in area between Czorsztyn and
Kro$cienko by andesites. In Szczawnica it runs in parallel and transversal to major disloca-
tion called the Grajcarek dislocation system (Birkenmajer 1983). The same system of longi-
tudinal and transversal faults is in the Czorsztyn region according to Birkenmajer (1983).
How does this dislocation look between Czorsztyn and Kro$cienko is somewhat specula-
tive, but probably it is very similar. The north dislocation line of the PKB is cut by
transversal faults of SSW-NNE and SSE-NNW directions in the tectonic sketch. These
faults are younger than the major dislocation and move klippen. Some of these faults as
Zawiasy and Zagronski continue to the north into the Magura flysch (Fig. 10). The Zagron-
ski fault has been distinguished on the basis of occurrence of fault-breccias in the Zagron-
ski stream. This fault was produced by fracturing of wall-rocks (Roberts 1998) of the Pie-
niny Klippen lying along a fault-plane, which was caused by fault movements. The Zagron-
ski fault has direction NNE-SSW and extends to the north along overturned strata of the
Zarzecze Formation. The second, significant fault called the Zawiasy fault (Birkenmajer
1979, 1989) which comes from the PKB, Zawiasy vicinity in the south of Kro$cienko, has
SSE-NNW-NNE direction.
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The Zawiasy dextral fault moves 700 m of the west fault side to the north (Birken-
majer 1986). The Zarzecze Formation outcrops, which were previously defined the Szcza-
wnica Formation (Birkenmajer & Dudziak 1981, Birkenmajer 1992) and found in the
Dunajec river, close to the PKB in the south of Kroscienko, are overturned and belong to
the eastern fault side (Birkenmajer et al. 1979, Birkenmajer 1989) of the Zawiasy fault.

The Krosnica — Tylmanowa fault (SW-NNE) which cut Marszatek Mt. described as
hinge fault by Zytko et al. (1987) is in fact strike-slip fault. Existence of the mentioned
sinistral fault has been established on the basis of fault-breccias in the Dziadowe Katy
stream between the Luban river and Grywald and also in the Czarna Krosnica stream which
occur within the Szczawnica Formation. The eastern side of the Kro$nica-Tylmanowa fault
is about 350 m moved to the north. Displacement of it dislocation is small along a fault-
-plane. The largest displacement reaches about 850 of the Paleogene strata and occurs at
Wzar Mt. along the SSE-NNW fault.

The tectonic position of the Lupisko klippe, which consists of Jurassic and Cretaceous
rocks, is uncertain. Lupisko klippe was folded together with peri-klippen flysch according
to Ksigzkiewcz (1972) but it is also possible that this fragment could be separated from the
PKB and overthrust on the Szczawnica Formation as a klippe (Fig. 2). In the Scigocki
stream klippe (Birkenmajer 1986) is probably uplifted at the strike-slip fault.

The tectonic sketch (Fig. 5) which shows andesites and faults at Wzar Mt. and bet-
ween Kroscienko and Szczawnica was determined on the basis of sketch maps of Birken-
majer (1992) and Birkenmajer & Pécskay (2000). Miocene andesites form dykes, some-
times sills cut the PKB and the Krynica Subunit rocks. Andesites are located along the
so-called Pieniny Andesite Line (PAL) between Jarmuta Mt. and Kroscienko and between
Kro$nica and Wzar Mt according to data of Birkenmajer (1986). In Kro$cienko on the right
bank of the Dunajec river andesites derive from the first phase of intrusions and andesites
are dissected by transversal faults (Birkenmajer 1992, Birkenmajer & Pécskay 2000). At
Wzar Mt. there are two phases, the second phase vertical andesite dykes follow strike-slips
faults transversals to the PAL which cut the first phase andesite dykes (Birkenmajer &
Pécskay 2000).

Transversal faults displace the PKB and faults along the Dunajec river indicate it age
younger than the major phase formation the north dislocation of the Klippen Belt which
border with the Magura Nappe. Transversal faults have strike-slip character. They also cut
the andesitic intrusions, at least they older generation (Birkenmajer 1992). It indicates they
age as Sarmatian (Birkenmajer & Pé¢skay 2000). It is possible that the faults were origi-
nally strike-slip turned later into the normal ones. Indication of that are faults on the right
bank of the Dunajec river (Fig. 4) near Lakcica. The surface of these faults plunges towards
downthrown side.

The Kro$cienko region has very complicated tectonic. In the eastern and western part
of the area there are dense systems of faults what is especially visible in the maps according
to Birkenmajer ef al. (1979) and Birkenmajer (1986, 1992). In the central part of the Kro$-
cienko the region is uplifted (Zytko 1963) and forms so-called Kro$cienko element (Tokar-
ski 1975) which is additionally strongly folded. Besides the Pieniny Klippen Belt over-
thrust forms a border in the south part of the studied area.
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CONCLUSIONS

The presented area is in the majority made up of the Szczawnica Formation of Middle
Paleocene — Lower Eocene age with the Zyczanéw Sandstone Member of Lower Eocene
age in upper part and the Piwniczna Sandstone Member of the Magura Formation. The
Piwniczna Sandstone Member builds the highest elevations like Luban Mt. and Dzwon-
kéwka Mt. in the described area. The outcrops along right bank of the Dunajec river that
were previously classified as the Szczawnica Formation belong to the Zarzecze Formation
of Lower — Middle Eocene age. The Lacko marls-type of Lower Eocene age occur within
formations, which are typical for the Zarzecze Formation on the Dunajec river, therefore
the Zarzecze Formation was drawn in the geological map. Marls in the Czarna Kroénica
stream are probably the same age as ones beneath of the St Kinga Chapel on the Dunajec
river.

The Zarzecze Formation is only represented by thin-bedded flysch with the Lacko
marls-type but without the Krynica Member. The outcrop of “Marszalek bed” described
previously by Alexandrowicz & Kutyba (1979), Alexandrowicz et al. (1984) and Ciesz-
kowski & Oszczypko (1986) occurs in lower part of the Piwniczna Sandstone Member in
the Czarna Krosnica stream to the west of Marszatek Mt.

The described area is strongly folded and faulted. Anticlines are mainly composed of
the Szczawnica Formation and the Zyczanéw Sandstone Member, whereas synclines are
built of the Zarzecze Formation or the Piwniczna Sandstone Member. Structures distin-
guished in the investigated area have generally W-E directions. Presented faults are trans-
versal and have strike-slip character. Some of the faults as the Zawiasy fault, at Wzar Mt
and faults on the right bank of the Dunajec river which displace strongly the Paleogene
strata.

The border between the Paleogene flysch deposits of the Magura Nappe and the Pie-
niny Klippen Belt is not uniform. The contact line is made of longitudinal and transversal
faults. Some of transversal faults, for example the Zawiasy fault and the Zagronski fault run
from the PKB and continue to the Krynica Subunit where it cut the Paleogene formations.
Additionally within the Magura Nappe boundary appear klippen of the PKB. Klippen in the
Scigocki stream is uplifted at the strike-slip fault but the klippen, which forms Lupisko hill
is probably overthrust on the Szczawnica Formation.
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Streszczenie

W pracy zostala przedstawiona budowa geologiczna obszaru znajdujacego si¢ w po-
hudniowej czesci podjednostki krynickiej ptaszczowiny magurskiej (Fig. 1), w rejonie
Krosécienka nad Dunajcem. Obszar badan od potudnia ograniczony jest pieninskim pasem
skatkowym. Kontakt fliszu magurskiego z pasem skatkowym zostat uwzgledniony na linii
od Czorsztyna do Szczawnicy.
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Pierwsze badania w okolicach Kro$cienka nad Dunajcem zostaly zapoczatkowane przez
Uhliga w XIX wieku (Tab. 1). W kolejnych badaniach potozony zostat nacisk zaréwno na
problematyke litostratygrafii, jak i tektoniki obszaru Kro$cienka. Wykonane przez réznych
autorow zdjecia geologiczne cechowaly si¢ zastosowaniem odmiennych podziatéw litostra-
tygraficznych. Ta réznorodnos¢ w litostratygrafii strefy krynickiej byta spowodowana bra-
kiem kompletnych badan stratygraficznych. Obecnie dla strefy krynickiej zostal wykonany
ujednolicony podziat litostratygraficzny z zastosowaniem formalnych jednostek litostraty-
graficznych. Podzial ten byt podstawa do wykonania zdjgcia geologicznego (Fig. 2) ob-
szaru Kro$cienka nad Dunajcem.

Najstarsze rozpoznane utwory naleza do formacji szczawnickiej (Fig. 3, 4) (Srodkowy
paleocen — dolny eocen). W gornej czgsci formacji szczawnickiej znajduje si¢ ogniwo
z Zyczanowa (dolny eocen) (Fig. 5). Powyzej formacji szczawnickiej wydzielono formacje
z Zarzecza (dolny — srodkowy eocen) (Fig. 6) charakteryzujaca si¢ wyst¢gpowaniem margli
ackich (dolny eocen). Najmtodsze utwory prawdopodobnie naleza do formacji magurskiej,
tworza one tzw. ogniwo piaskowcoéw z Piwnicznej (dolny — srodkowy eocen) (Fig.7). Na
obszarze Kro$cienka nad Dunajcem wystgpowanie ogniwa piaskowcoéw z Piwnicznej czg-
sto podkreslone jest pojawieniem si¢ w dolnej jego czesci wktadki zwirowcow ilastych lub
zlepiencow (Fig. 8) tworzacych tzw. ,tawicg z Marszatka”.

Obszar Kro$cienka nad Dunajcem jest silnie sfaldowany (Fig. 9), szczegdlnie w rejo-
nach wystgpowania drobnorytmicznego fliszu oraz na kontakcie z pieninskim pasem
skatkowym. Szereg struktur tektonicznych ma przebieg zblizony do réwnoleznikowego
(Fig. 10). W obrgbie antyklin w potudniowej czgsci obszaru wystgpuja odwrocone warstwy
(Fig. 9) formacji szczawnickiej, natomiast w synklinach znajduja si¢ sfaldowane warstwy
formacji z Zarzecza lub masywne piaskowce ogniwa z Piwnicznej. W péinocnej czgsci ba-
danego obszaru wystepuje ciag synklin: synklina Lubania i synklina Dzwonkdéwki, zbudo-
wanych z utworéw ogniwa z Piwnicznej. W centralnej czgéci obszaru w obrgbie wystgpo-
wania formacji szczawnickiej wydzielono antykling Lakcicy oraz antykling Kro$nicy prze-
dzielone synkling Grywaldu zbudowana z formacji z Zarzecza. W zachodniej i wschodnie;j
czesei rejonu Kroscienka wydzielenie struktur fatldowych uniemozliwia silna tektonika
uskokowa.

Na badanym obszarze zidentyfikowane dyslokacje maja charakter uskokdéw przesuw-
czych. Uskoki te maja glownie kierunki SSE-NNW lub SSW-NNE (Fig. 10). Powstanie
czgsci dyslokacji byto spowodowane naprgzeniami wystgpujacymi w plaszczowinie magur-
skiej, ktore generowaty powstawanie rozlamow i ruch mas fliszowych wzdtuz powierzchni
uskokowych. Swiadectwem tych ruchéw sa brekcje uskokowe zlokalizowane w potoku
Czarna Krosnica i Dziadowe Katy wyznaczajace uskok Krosnica — Tylmanowa. Z kolei geneza
dyslokacji wystepujacych na gérze Wzar oraz na prawym brzegu Dunajca (Kroscienko —
Zawodzie) jest zwiazana z intruzjami andezytdw w sarmacie.

Potudniowa granica strefy krynickiej regionu Kroscienka jest niejednolita. W poblizu
kontaktu z pieninskim pasem skatkowym w obregbie paleogenu magurskiego wystepuja
fragmenty pasa skatkowego. Czg$¢ z nich zostata prawdopodobnie oderwana od pasa skat-
kowego i nasunigta na plaszczowing magurska, tworzac w rejonie Lupiska wyniesienie.
Natomiast inne wystepujace na prawym brzegu Dunajca (potok Scigocki) zostaty
wyniesione wzdhiz uskoku przesuwczego.



