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Revised position and age of the Eocene deposits
on the northern slope of the Gorce Range

(Bystrica Subunit, Magura Nappe, Polish Western Carpathians)
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Abstract: In the Bytrica Subunit of the Magura Nappe on the southern margin of the Mszana Dolna tectonic
window new regional thrust-sheet located on the northern slope of the Gorce Range has been established. The
Tobotow-Turbaczyk thrust sheet (TTT) is 25 km long and 3 to 5 km wide. This thrust-sheet is composed of
the Lower to Middle/?Upper Eocene deposits which reveal facies connection both with the Bystrica and
Krynica subunits. The TTT is characterized by a strongly tectonized 100-250 m thick sequence of the Lower
to Middle Eocene basinal turbidites similar to those of the Zarzecze Fm. from the Krynica Subunit. It also
cantains an extremely thick (up to 2250 m) complex of the Middle/? Upper Eocene chanel/lobe turbidite sys-
tem similar to the Maszkowice Mb. of the Magura Sandstone Formation from the Bystrica Subunit. The TTT
is wedged between Bytrica and Krynica subunits. The Maszkowice Mb. of TTT probably represents the de-
posits of the axial zone of the Middle Eocene Magura sandstone fan.
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Introduction

The characteristic feature of the middle part of the
Magura Nappe in the Polish Outer Carpathians is an
occurrence of the Mszana Dolna tectonic window
(MDW). The central and most uplifted part of this win-
dow is dominated by the Oligocene Krosno Formation of
the Dukla Unit (Zytko et al., 1989), whereas the narrow,
marginal part of it is occupied by the Cretaceous-Oligo-
cene deposits of the Grybow Unit (Fig. 1). The area of
MDW and its surroundings were the subject of funda-
mental geological investigations (see Burtan et al., 1978
a, b; Mastella, 1988). Well exposed deposits of the Ma-
gura Nappe belong to the Raca and Bystrica subunits.
According to the detailed geological map of the Mszana
Dolna sheet (Burtan et al., 1978 a) the southern margin of
MDW is build up of the Cretaceous-Paleogene deposits
of the so called "south peri-window" zone, which could
be correlated with the Bystrica Subunit (Fig. 2). Three
thrust-sheets were distinguished by mentioned authors in
this zone. From north to south there are: the Por^ba
Wielka, Koninki-Jasien-Kustrzyca and Szumiaca-
Fraczkowa-Lubomierz. The first two trust-sheets are ex-
clusively built up of the Cretaceous-Paleocene deposits
and have only local significance, whereas the third one is
composed of the Cretaceous-Eocene deposits and is of
regional importance.

For the last few years, the southern margin of the
MDW has been the subject of geological investigations of
the first author and his students, during the courses of
geological mapping. The biostratigraphical studies have

been carried out by the other authors. These studies
enable us to recognize better the stratigraphy of the N
slope of the Gorce Range and to provide a new structural
interpretation of the Bystrica Subunit in this area. The aim
of this work is to determine the litho- and biostratiraphy
of the Eocene deposits, explain the structural pecularities
of the Bystrica Subunit in the Gorce Range, and to show
paleogeographical implications of our findings.

Lithostratigraphy

In the Magura Nappe three turbidite complexes are
distinguished: Campanian / Maastrichtian-Paleocene,
Lower-Upper Eocene and Upper Eocene-Lower Miocene
(Oszczypko, 1992; 1998). Each complex begins with
variegated shales and passes upwards into basinal turbid-
ites, then into chanel-lobe, thick-bedded turbidites and
finally into basinal turbidites. These complexes represent
stratigraphic sequences and the groups of formations in
the lithostratigraphic sence. In the investigated area only
two first turbidite complexes have been recognized that
belong to the Grajcarek (Albian-Paleocene) and Beskid
(Lower-Upper Eocene) groups (see Birkenmajer &
Oszczypko, 1989; Oszczypko, 1991).

Grajcarek Group

The Upper Cretaceous-Paleocene strata occur between
Olszowka and Lubomierz (Fig. 2; see also Burtan et al.
1978 a). The formal and informal lithostratigraphic units
are used in parallel for these deposits. The oldest strata
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Fig. I. A-Position of the investigated area. B-Sketch-map of the middle part of the Polish Carpathians l-Podhale Flysch, 2-Pienmy
Klippen Belt: Magura Nappe: 3-Krynica Subunit, 4-Tobolow-Turhaczyk thrust sheet, 5-Bystrica Subunit, 6-Raca Subunit, 7-Siary
Subunit, H-Grybdw Unit, 8-Dukla Unit, Silesian & Sub-Silesian units, 9-Miocene onto the Carpathians, 10-Miocene andesiles,
11-Chabowka (B) and Zbludza (A) sections, 12-study area.

(Albian ?-Cenomanian), represented by spotty shales
(Hulina Fm.), are exposed only on the slumped bank of
the Koninki Stream (Fig. 2, see also Burtan et al., 1978 a,
b; Birkenmajer & Oszczypko, 1989). The Turonian-
Senonian variegated shales of the Malinowa Fm. usually
form the base of the Magura Nappe sequence
(Birkenmajer & Oszczypko, 1989; Malata & Oszczypko,
1990). The Senonian-Paleocene turbidite deposits over-
lying the Malinowa Fm. and followed by the Lower Eo-
cene variegated shales (Labowa Fm.) are traditionally
referred as the so called "Inoceramian beds", though the
name Ropianka Beds has also been used. Within these
deposits there are several lithostratigraphic units of a
lower rank (Fig. 3). There are: Hatuszowa Fm.

(Birkenmajer & Oszczypko, 1989; Malata & Oszczypko,
1990), Kanina beds (Burtan et al., 1978 a, b; Oszczypko
et al., 1991), Jaworzynka beds (Burtan et al., 1978 b).
Szczawina Sandstone (Sikora & Zytko, 1959; Oszczypko
et al., 1991) and the Ropianka beds. In the Olszowka-
Lubomierz area these deposits are 200-250 m thick and
can be subdivided into three members. The lower member
(Kanina beds, Campanian) is composed of thin-bedded
turbidites with intercalations of turbidite limestones
(Cieszkowski et al. 1989). These deposits are followed by
the thick-bedded sandstones and granule conglomerates
of the Szczawina Ss. (?Maastrichtian-Paleocene, see
Malata et al., 1996). The uppermost member belongs to
the Ropianka beds (Paleocene) and is composed of thin-
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Fig. 2. Geological map of the Magura Sappe on the southern margin of Mszana Dolna tectonic window (Lubomierz area partly
after Cabaj, 1993, simplified). 1-Oligocene Krosno beds of Dukla Unit, 2-Grybow Unit, (3-9) Magura Nappe - Bystrica Subunit: 3-
Albian-Cenomanian deposits, 4-Cenomanian-Paleocene; Eocene: 5-Labowa Fm., 6- Zarzecze Fm„ a-variegated shales, 7-Beloveza
Fm., 8- Bystrica and Zeleznikowa fms., 9-Maszkowice Mb. of the Magura Fm., 10-Krynica Subunit, 11-Grybow overthrust, 12-
Magura overthrust, 13-Bystrica Subunit internal overthrusts, 14-Krynica overthrust, 15-faults, 16-cross-sections.

bedded turbidites with thin intercalations of variegated
shales. The Senonian-Paleocene sequence of the Bystrica
Subunit reflects global sea-level fluctuations from the
Turonian HST through Maastrichtian-Paleocene LST to
Early Eocene HTS (see Haq et al, 1987).

Beskid Group

According to earlier publications (see Burtan et al.,
1978 b), on the northern slope of the Gorce Range the
Eocene deposits of the Bystrica Subunit form the con-
tinuous sequence incorporated into the Szumiaca-
Fraczkowa-Lubomierz thrust sheet. However, the results
of our investigations of the Eocene deposits show the
presence of two sequences more or less the same in age.
Based on this fact it has been possible to establish two
new thrust-sheets: the Konina-Lubomierz (N) and
Tobolow-Turbaczyk (S). Lithostratigraphy of these se-
quences are described separately.

Konina - Lubomierz sequence

labowa Shale Formation. Deposits belonging to the
Labowa Sh. Fm. (Oszczypko, 1991) occur in a narrow

belt between Olszowka and Lubomierz (Fig. 2). The
lower boundary of this formation is tectonic in some
places. The best exposures are known from the
Lubomierz and Poreba Gorna sections (Fig. 3). The low-
ermost portion of the formation is represented by a few
metres of red shales passing upwards into very thin-bed-
ded turbidites. The turbidite sequence usually begins with
thin-bedded (1-6 cm), very fine-grained (Tc), green, car-
bonate-free sandstones passing up to a few centimetres of
the green shales, and finally to a few centimetres of red
shales. The shales are mainly soft and carbonate-free. The
green or blue shales with intercalations of thin-bedded
sandstones are observed less frequently. In the Pore>a
Gorna section the lowermost part of this formation con-
tains one or two layers of thick-bedded sandstones (up to
2 m) and intercalations of grey marls. The thickest sand-
stone bed reveals paleotransport from ESE. The thickness
of the formation attains up to 50 m.

Beloveza Formation. This formation is dominated by
thin to medium-bedded turbidites (Tc+conv. and Ted).
Shales, varying in colour (green, grey, blue, brown and
yellowish), distinctly prevail over sandstones. In the basal
part of the formation there occur sequences of alternating
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layers of different coloured shales. Yellowish and brown
shales are usually calcareous, while the green ones are, as
a rule, carbonate-free. The accompanying muscovite
sandstones are very fine-grained and thin-bedded (5-12
cm). The medium-bedded T^c sandstones (20-40 cm)
appear less frequently. The thickness of the Beloveza Fm.
reaches 50 to 120 m (Fig. 3).

The Beloveza Fm. of the Konina - Lubomierz se-
quence could be regarded as an equivalent of the Vychy-
lovka Fm. described from the northern Orava (Potfaj,
1989).

Bystrica Formation. Outcrops of the Bystrica Fm. (see
Oszczypko, 1991) are very easily visible in morphology,
forming a W-E trending belt of round-off hills. In other
papers (see Burtan et al., 1978 a, b) this formation was
described as the "Lacko beds". It comprises thick -bedded
sandstones with intercalations of the Lacko marls. The
sandstones, 80-200 cm thick, are massive, medium to
coarse-grained, glauconite/muscovitic with carbonate-free
cement. The flute-casts reveal paleotransport from SW.
The sandstone layers pass into massive marls, sometimes
silicified, brown or blue-to-grey and whitish where
weathered. The thickness of the individual beds of the
Laxko marls ranges from 2 to 5 m. In the Koninki section
(Figs. 2, 3) the marls contain 1-20 cm intercalations of
black hornstones. The thickness of the formation is up to
150 m (Fig. 3).

Zeleznikowa Formation. Equivalents of the Zelez-
nikowa Fm. (Oszczypko, 1991) have been found in a few
stream sections on the east of the Koninki Stream. As a
rule, these deposits occur at the top of the Bystrica Fm.
and at the base of the Maszkowice Mb. They are
composed of the thin to medium-bedded turbidites of the
Beloveza lithofacies with numerous intercalation of the
La_cko marls. The thickness of the formation is up to 50
metres (Fig. 3).

Maszkowice Member of the Magura Formation. The
Maszkowice Mb. (Oszczypko, 1991) is exposed only in
the Lubomierz and Konina sections (Fig. 2, 3). In other
interpretations (see Burtan et al., 1987), these beds were
also covered by the term "Lacko beds". The best expo-
sures are located in the Konina section. This member is
represented by the thick and medium-bedded muscovite
sandstones with infrequent intercalations of the Lacko
marls. The sandstones are 40-200 cm thick, medium to
coarse grained, muscovitic with illite-carbonate cement.
They are massive, sometimes amalgamated and often
contain muddy intraclasts and coalified flakes in the up-
per portion of the beds. The intercalations of the La.cko
marls range from 80 to 200 cm in a thickness. The marls
are greyish and whitish where weathered. In the Konina
section the thick-bedded sandstone and marl complex is
followed by a 60-100 metres sequence of thin to medium-
bedded sandstone/marly turbidites. The tectonically re-
duced thickness of the Maszkowice Mb. is up to 200 m.
The flute casts reveal paleotransport from SE (Fig. 3).

The Maszkowice Mb. of the Magura Fm. is an
equivalent of the Kycera Mb. of the Zlin Fm. described
from the northern Orava (Pivko, 1998).

Tobolow-Turbaczyk sequence

Zarzecze Formation. The term "Zarzecze beds" was
introduced by Oszczypko (1979) for the flysch strata in
the Krynica Subunit previously distinguished as the
"Beloveza beds", "hieroglyphic beds" or "sub-Magura
beds". Ten years later the Zarzecze Fm. was established
as a formal lithostratigraphic unit in the Krynica Subunit
(Birkenmajer & Oszczypko, 1989; Oszczypko et al.,
1990). In this paper we propose to distinguish this forma-
tion in the southern part of the Bystrica Subunit, previ-
ously known as "hieroglyphic beds" sensu Burtan et al.
(1978 a, b). Our investigations have documented that the
lower boundary of the Zarzecze Fm. ("hieroglyphic
beds") is tectonic what contradicts the previous opinion of
Burtan et al. (1978 b) who considered this boundary as
stratigraphic. This strongly deformed formation reveals
the numerous, small, imbricated folds and trust sheets.
The upper boundary of the formation is represented by
the gradual transition to the Magura Fm. In the all sec-
tions (Fig. 4) the Zarzecze Fm. is dominated by the very
thin-bedded basinal turbidites (Fig. 5). These deposits are
formed by blue-greyish shales with subordinate intercala-
tions of very thin (1-5 cm), fine grained, ripple-cross
laminated, calcareous sandstones (Tc). The shales where
weathered, reveal the alternating yellow and green
"zebra" like sequences. The thin (1-2 cm) yellow shales
are usually calcareous and rich in Nereites irregularis
(Schafthautl) known also as Helminthoidea irregularis
(see Uchman,1998), whereas the olive-green shales up to
10 cm thick are bioturbated and calcereous-free. In the
lower and upper part of the sections, thin (1-5 cm) inter-
calations of the cherry-reddish shales are observed. In the
Poreba stream the lower horizon of the red shales joins
from the south with a complex of thin to medium-bedded
turbidites, about 100 m thick. This overturned sequence is
dominated by blue-greyish, fairly calcareous mudstones
and sandstones with a few intercalations of turbidite lime-
stones. These deposits are very rich in trace-fossils with
dominating Noviculichnum marginatum Ksiazkiewicz
(Fig. 6) and Scolicia plana Ksiazkiewicz (see Uchman,
1998). Higher in the section, in normal position once
more, appear the "zebra" like turbidites with a few thin
layers of red shales. The last portion of the Zarzecze Fm.
in the Poreba section is characterized by a 10-15 m thick-
ening-upward sequence followed by the first layer of the
thick-bedded sandstones, which marks the lower bound-
ary of the Magura Fm.. In the Koninki section in the mid-
dle part of the Zarzecze Fm., a complex of at least 10
metres of the medium to thick-bedded strata resembling
the Paleocene/Lower Eocene Szczawnica Fm. from the
Krynica Subunit (Birkenmajer & Oszczypko, Oszczypko
et al., 1990) has been noticed. It is followed by a set, a
few metres thick, of the very thin-bedded turbidites with
thin intercalations of red shales and then by a few metres
of the zebra-like yellow-green shales. The upper portion
of the formation is represented by 20-25 m of thickening-
upward turbidite sequence terminated by the first thick-
bedded sandstone of the Magura Fm. A similar sequence
with the overturned middle portion of the Zarzecze Fm.
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Fig. 5 . Thin-bedded turbidites of the Zarzecze Fm. of TTT in the Poreba Stream.

\ . <■

Fig. 6. Noviculichnium marginatum KSIAZKIEWICZ Zarzecze Fm. of TTT in the Poreba Stream.

has been observed in the Konina section. The thickness of
the Zarzecze Fm. could be roughly estimated as being
between 100 and 200 m metres (Fig. 4). The flute cast
measurements indicate paleotransport direction from SW
in the lower to SE in the upper part of the formation.

Maszkowice Member of the Magura Formation. On
the geological map of Burtan et al. (1978 a) the
Maszkowice Mb. was distinguished as the "Magura beds"
of the south "peri-window" facial zone. Its age was con-

sidered as the Late Eocene by the comparison with the
Magura beds in the Babia Gora area. The Maszkowice
Mb. can be traced in a belt a few kilometres wide, which
is very well pronounced in morphology of the Gorce
Range. This belt is dominated by a few mounts up to
1078 m asl high (Brody - 940 m, Tobolow - 994 m,
Turbaczyk - 1078 m, and Kielbasna - 950 m). From the
south the Maszkowice Mb. is limited by the overthrust of
the Krynica Subunit (Fig. 2).
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Fig. 7. Base of the Maszkowice Mb. of the Magura Fm. of TTT in the Koninki Stream.

The northern edge of the Gorce Range, at the altitude
of 700-750 m asl, is built up by the lower part of the
member up to 150 m thick. This portion of the Magura
Fm. was described by Burtan et al. (1978 a) as the "sub-
Magura beds". The base of the formation is composed of
a few layers of thick-bedded (up to 250 cm) sandstones
(Figs. 4, 7). They are massive, sometimes amalgamated,
greyish in colour, fine to medium-grained and usually
slightly carbonate. In the lowermost portion of the forma-
tion the middle-bedded (40 cm) slumped sandstones have
been observed in the Poreba i Koniny sections. The im-
bricated slump folds reveal the paleotransport from SE
(150-160°), whereas the big flute casts indicate paleo-
transport from ESE (110-120°). Higher up in the section,
15-20 m thick assemblage of thin to medium-bedded (up
to 2-20 cm) turbidites occur, resembling the upper portion
of the Zarzecze Fm. They also contain 5-6 m thick set of
the thick-bedded sandstones. The thin-bedded turbidites
are accompanied by rare intercalations of dark-greyish
marls of the Lacko type and thin layers of turbidite lime-
stones.

Above the "sub-Magura beds" the thick-bedded (80-
150 cm) and sometimes very thick-bedded amalgamated
sandstones dominate. The thick-bedded sandstones usu-
ally occur in a few metre to several metre assemblages,
whereas individual sandstone beds are separated by blue-
greyish mudstones rich in the coalified flakes and pyrite,
rusty where weathered. The thick-bedded sandstones are
intercalated by thin to medium-bedded turbidites of a few
metres, which contain 0,8 to 6 m layers of the dark marls.
In comparison with typical Lacko marls those in question
are more hard and partly silicified.

The thick layer of the thin-bedded flysch up to 150 m
has been recognized in the Poreba Gorna section about

700 m above the base of the Magura Fm. (Fig. 4). They
are dark-greyish, fine-grained, cross-laminated and/or
convoluted calcareous sandstones accompanied by
strongly bioturbated, yellow, calcareous mudstones and
dark green calcareous-free shales.

The uppermost portion of the Maszkowice Mb. is
dominated by the thick-bedded sandstones, pebbly sand-
stones and granule conglomerates with rare mudstone/
shale intercalations. The thickness of the Maszkowice
Mb. increases from 1200 m in the Poreba Wielka section
to 1800 m in the Koninki section and finally up to 2250 m
in the Konina section (Fig. 4). The flute cast measure-
ments indicate paleotransport from the east-south-east
(90-120°).
As it has already been mentioned, the Maszkowice Mb. of
the Magura Fm. is an equivalent of the Kycera Mb. of the
Zlin Fm. described from the northern Orava (Pivko,
1998).

Krynica sequence

The southern periphery of the investigated area be-
longs to the Krynica Subunit, which build up the higher
part of the Gorce Range. The frontal part of this subunit is
composed of the Szczawnica, Zarzecze and Magura for-
mations (Fig. 2). The Szczawnica Fm. (Paleocene/ Lower
Eocene) is represented by the thin to medium-bedded
flysch consisting of calcareous sandstones alternating
with carbonate-free or slightly calcareous shales, grey,
bluish or black (see Birkenmajer & Oszczypko, 1989).
This formation is followed by thin-bedded turbidites of
the Zarzecze Fm. (Lower Eocene) with intercalations of
thick-bedded sandstones and conglomerates of the
Krynica Mb. The youngest deposits of this sequence are
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developed as the thick-bedded sandstones and represent
the Piwniczna Mb of the Magura Fm. (Lower/Middle
Eocene, Birkenmajer & Oszczypko, 1989). This member
is an equivalent of the Magura Sandstones in the Orava
region (Potfaj, 1983)

Biostratigraphy

For the purpose of this paper small foraminifera and
nannoplankton studies have been carried out by the sec-
ond and the third author respectively. More than 30
foraminiferal and 80 samples for nannoplankton research
were collected from the Labowa Shale Fm., Beloveza Fm,
Maszkowice Mb. of the Konina-Lubomierz sequence and
from the Zarzecze Fm. and Maszkowice Mb. of the To-
bolow-Turbaczyk sequence. The position of the samples
against litological logs are presented in Figs. 3, 4. Distri-
bution of the foraminifera and calcareous nannoplankton
from the selected samples is presented in the Tabs. 1-2.

All samples for nannoplankton studies were prepared
with the standard smear slide technique for light micro-
scope (LM) observations. The investigations were carried
out under LM at a magnification of 1024x and 1600x
using phase contrast and crossed nicols. Several speci-
mens photographed under LM are illustrated in Fig. 8.
It should be noticed that investigated litological units are
generally poor both in foraminifera and calcareous nan-
noplankton. Most of the samples needed very thorough
examination to find any micro fossils.

Foraminiferal assemblages

Konina - Lubomierz sequence

Labowa Sh. Fm. Foraminiferal assemblages of this
unit display rather low diversity and consist of entirely
agglutinated taxa (Tab. 1). Among tubular forms Nothia
excelsa (GRZYBOWSKl) is the commonest. Very character-
istic assemblage has been found in sample 23/93 in the
Poreba Gorna section (Fig. 3, Tab.I). Glomospira choroi-
des (Jones et Parker) and G. gordialis (Jones et
PARKER) significantly outnumber the other taxa. This
assemblage correlates well with the Early Eocene
Glomospira acme zone distinguished in the Outer
Carpathians (Olszewska, 1997) and also known of in
other places (Kaminski et al., 1996). The second type of
an Early Eocene assemblage contains quite numerous
specimens of Paratrochamminoides and Trochammi-
noides beside numerous Glomospira. The samples 22/93
(Poreba Gorna) and 5/97 (Lubomierz) are examples of the
latter. In other samples, though assemblages are
impoverished, the mention taxa are relatively dominant
so, they can be roughly attributed to the same age (Fig. 3:
s. 14/93 - Koninki; 16/93, 17/93, 19/93 - Poreba Gorna).

Beloveza Fm. Foraminiferal taxa are neither diverse
nor numerous. Assemblages are dominated by aggluti-
nated forms. Calcareous specimens have also been found
though their poor preservation makes it difficult to iden-
tify species and sometimes even genera. Among aggluti-

nated specimens an appearance of Haplophragmoides
walteri (GRZYBOWSKl) seems to be characteristic. The
other species are similar to those in the previous unit
though they are much less frequent. Calcareous benthonic
forams such as Nuttallides trumpyi (NUTTALL) and speci-
mens which are most likely to be representing the family
Nodosaridae are stable and relatively common element of
the foraminiferal fauna. In the upper part of this unit in
the Lubomierz section (s. 8/92) piritized forms of
Chilostomella have also been found. They are represented
by the largest population among other taxa (Tab. 1). Rare
specimens of the planktonic forms are also present though
their species assignment has been impossible. Almost
identical microfauna has been noticed in the Beloveza
Fm. in the Uhryh Stream. The piritized forms of Chilo-
stomella were commonly noticed in deposits of the
Magura Unit regarded as the upper part of the Eocene in
age (Jednorowska, 1968; Malata, 1981). The most com-
mon species, known from the Outer Carpathians, Ch.
chilostomelloides VasiCEK according to Olszewska has
its range from the upper Middle Eocene to Late Eocene
(Olszewska et.al., 1996). Recent investigations carried
out in the described area as well as in the vicinity of
Krynica (Oszczypko et. al., 1999) have shown that the
assemblages with piritized Chilostomella can also appear
slightly earlier than it has been thought. Significant pres-
ence of Nuttallides trumpyi in the described assemblages
cannot determine the age as this species is a common
element of the Paleocene and Eocene deep water assem-
blages (Tjalsma & Lohmann, 1983 ). Described fo-
raminiferal assemblages from the Beloveza Fm. occur
above the Early Eocene Glomospira acme zone and most
probably represent Middle Eocene.

Maszkowice Mb. In the lower part of the Konina sec-
tion the assemblages are not very rich but dominated by
agglutinated taxa. The presence of planktonic species
Acarinina bulbrooki (BOLLl) and Subbotina eoceana
(Gumbel) in sample 1/99 indicates the Middle Eocene
age (Toumarkine & Luterbacher, 1985; Olszewska et
al., 1996/ The specimens identified as Ammodiscus cf.
latus Grzybowski in sample 4/99 points to the upper
Middle Eocene (Geroch & Nowak, 1984). The highest
sample in the section 6/99 is characterised by very
abundant piritized Chilostomella and quite numerous
specimens of the family Nodosaridae. Thus, Maszko-
wice Mb. in the Konina section is not older than upper
Middle Eocene.

Tobolow-Turbaczyk sequence

Zarzecze Fm. Foraminiferal samples of this formation
were collected in the Konina, Poreba Gorna and Lubo-
mierz sections of the Turbaczyk-Tobotow sequence (Fig.
4). Agglutinated foraminifera are dominant group in the
assemblages. They are moderately numerous but all to-
gether do not have a very specific character. Sample 7/99
shows some affinities with the assemblages of the Early
Eocene Glomospira zone. The samples 8/99 and B-93
contain Haplophragmoides walteri (GRZYBOWSKl), Gero-
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chammina conversa (GRZYBOWSKl), Paratrochammi-
noides div.sp. in similar amount, suggesting also some
analogy to the microfauna known from the lower part of
the Eocene (Kaminski et. al., 1996). Subbotina linaperta
(FlNLAY) found in sample 8/99 is rather long-ranging spe-
cies known from the Paleocene and Eocene (Olszewska

et. al., 1996). In sample 14/99 the presence of very small
and piritized forms of Chilostomella and other benthonic
forms is worth mentioning. The precise age determination
based on described foraminifera is rather difficult. The
assemblages are Eocene in age and are most likely to rep-
resent Early - Middle Eocene.

Tab. 1. Distribution of the foraminiferal taxa in the selected samples.A - abundant not counted.

l.ABOWA FM. BELOVEZA FM. ZAK/.K /A. 1 M. MASZKOWICE MB.
17/
93

22/
93

23/
93

5/
97

2/
93

3/
93

8/
92

11
99

8/
99

14/
99

B/
93

1/
99

4/
99

5/
99

6/
99

7/
95

Agglutinated foraminifera
Halhysiphon \p 1 5 11 10 20 5 A 20 10 1
Sothia excelsa 24 A A -20 X A 10 4 26 3 12 11
Rhizammma sp. 2
Khabdammtna cyhndrica 1 15 II
Fsammosphaera m. 1 3 3 1
Saccammina cf grzyhowskii 5 5
Saccammma sp 8 6 2
Ammodiscus cf demargmatus 3 3
Ammodiscus cf latus 2
Ammodiscus sp 1 4 1
(ilomospira charoides H6 [100 J100 70 2 1 4 3 15 2
(jlomospira gordiali t 4 3 g 16 6 9 1 2 2 1
Glomospira %lomerala 10 3
Glomospira irregularis 2 2 4 1 2
Glomospira serpens 0 1 1
Reophax sp 2 1
Subreophax gultifer 1 2 1
Subreophax scalans 3 1
Subreophax splendidus 4 1 1
Haplophragmotde l horndu s 1 1
Haplophragmoides cf kirki 3
Haplophragmoides ualten 10 3 7 18 27
Haplophragmoides sp - ■> 1 X 1 13 10 15 17 3
I'aralrochamminoides spp 15 80 10 32 3 2 20 15 4 20 2 2 5
Trochamminoides spp. 3 2 17 1 ! 1 7 10
Ammo.sph P.seudopauciloculala ~> 2 2 1
Recurvotdcs spp 3 26 16 4 2 S 18 10 13 1 6 2 2 5
Sptroplectammina spedabilt s 2
Trochammma sp. 3 6 20 8 4
Gerochammma conversa 3 2 3 14 15 10 2 5 1
Karreruhna cf comformis 1 3
Karrerulma horrida 1

Karreruhna sp
Arenohuhmtna sp 2 1
Calc. benthonic foraminifera
Sadosana longiscala 10
Sodosana sp 1 1
Sodosandae indel 16 2 5 1 6 30 3
I-issurma sp_. 1
Ruhmina sp 2

(fhbobuhmma sp 2 1
lursenkoimdae mdet 10
( ibicidoides sp 1
Sullallides trumpyi 7 3 8 2 11 1
Aslcrigerina sp 1
Chilostomella spp
Anotnahnoides sp

28
1

Gyrotdmoides sp. 1
Benlhonics mdet 3 6 5
Planktonic foraminifera
Acarinina bulbrooki 1
Acarinina rotundimargmata 1
Acarinina sp 1
Turborotaha cf cerroazulensis 1
Globorotaloides sutert 1
Subbotina Itnaperla 1
(jlobigertna cf corpulenta 1
Globigprtna eoceana 2
Planktonic indel I 3 10 1 1
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Maszkowice Mb. Foraminiferal assemblage from the
Koninki section consists of agglutinated and calcareous
forms (s. 7/95 - Fig. 4; Tab. 1). Neither of taxa are nu-
merous. Planktonic foraminifera though represented by
single specimens are important for the age deter-
mination. According to the taxon ranges of the species
identified as Acarinina rotundimarginata SUBBOTINA,
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Turborotalia cf. cerroazulensis (COLE), Globigerina cf.
corpulenta Subbotina and Globigerina eoceana
GUMBEL the age of this assemblage can be interpreted
as not older than upper Middle Eocene and not younger
than the lower Late Eocene (Toumarkine &
LUTERBACHER, 1985; OLSZEWSKA et al., 1996).

Tab. 2. Distribution of the calcareous nannoplankton taxa in the selected samples.

BELO-
VEZA
FM.

BVSTRICA
FM.

MASZ-
KOWICE

MB.

ZARZECZE FM.
(TTT)

MASZKOWICE MB.
(TTT)

63
98
\

9
n
N

64
98
H

66
98
V

52
98
N

3
99

4

N

60
97
N

7
99
N

8
99

II
99
N

12
99
N

13
99
N

1
98
N

2
98
N

8
98
N

75
98
H

76
98
N

77
91

6
95
N

1119
98
H

no
98
N

70
97
N

6
98
N

7
98
N

Hraurudosphaera
btstUm ii

X X X X X X X

( hiasmiililbus eograndls X X X X X
(' hlasmolnhus expunsus X
t hlasmolnhus gigas X X X
C hlasmolnhus grandis X X X X X X X X X
("hlasmolnhus soltlus X X
Coccolnhus pelagicus X X X X X X X X X X X X X X X X X X X X X
( ycltcargohlhus
flondanus

X X X X X X X X X X X X

Ijiclyococciles blseclus X X X X
Oklyococclies scnpsae X X X X
Dt.scoa.sler barbadtensis x X X X X X X X X X X
IJiscoasler bifax X X X
Discva.sler bmodosus X X X X X
IJiscoasler deflandrei X X X X X X X X X
IJiscoasler dellcalus X
IJiscoasler dislmclus X X X X X X
IJiscoasler kuepperi X X X X
IJiscoasler Indoensis X X X X X X X X X
IJiscoasler mullirudiatus X X X X X
Discoaslcr satpanensis X X X X
IJiscoasler strtctus X X X X
IJiscoasler lam X X X X X X X X X
IJiscoasler lam nodlfer X X X X X
Ericscmtu formosa X X X X X X X X X X X X X X X X X X X X
liricsonta subdislicba X
lusciculithus sp X
Hellcasphaera
bramletlei

X X X X

Hclicosphaera compacla X X X X X
Hclicosphaera dtnesem X
Hellcasphaera euphratis X
lielic u sphaera hcezenn X
Hclicosphaera lophota X X X X
Hellcasphaera cf.
reticulata

X X

Hellcasphaera
seniinulliim

X

l.ophodolilhus nascens X
Neococc nlnhes dubius X X X X X X X X
I'emma sp X X
Ponhisphaera multipara X X X
Reiiculofencslra
die lynda

X X X X X

Reiiculofencslra hlllae X
Reticulnfeneslra
umhiltca

X

Sphenolnhus edilus X X X X X
Sphcnolithus monformt.s X X X X X X X X X X X X X X X X X
Sphenolnhus
pseudradtans

X X X X

Sphenolnhus radians X X X X X X X X X X X X X X X
Soweius crassus X X X X
Iohc'iiis gommaliun X X X X X X X X X X
Toueius niagmcrassus X X X
Ttmeha ocitltatus X
Transversoponlls
pule her X X

Iransvcrsopontls
pulcheroides

X X

Tnbraehiatiis
orlhoslilus

X X X X X X X X X X

Zygrhahlilhtis bi/ugalhus X X X X X X X X X X X X X X X X X X
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Fig. 8. LM microphotographs of the selected taxa of calcareous nannoplankton.
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Calcareous nannoplankton

Konina-Lubomierz sequence

Beloveza Fm. (ss. 63/98/N, 9/98/N). The examined
samples from this formation (Fig. 3, Tab. 2) contain fairly
well preserved calcareous nannoplankton assemblages of
low diversity. The autochthonous assemblage is domi-
nated by Cyclicargolithus floriclanus (Roth & Hay) and
Coccolithus pelagicus (WALLICH) whereas Zygrhablithus
bijugathus (DEFLANDRE), Reticulofenestra dictyoda
(DEFLANDRE & FERT) and Sphenoliihu.s radians GRASSE
are less common. Because of a lack of diversity the zone
assignment was difficult to establish. The only species
which indicates the age is Cyclicargolithus floridanus
(Roth & Hay). According to Aubry (1986) its first
occurrence takes place in the upper part of NP 16 (Middle
Eocene).

Bystrica Fm. (ss. 64/98/N, 66/98/N, 52/98/N, Fig. 3).
The examined samples yielded the poorly preserved cal-
careous nannoplankton assemblage of very low diversity.
The autochthonous assemblage is dominated by Cyclicar-
golithus floridanus (ROTH & HAY) and Coccolithus pe-
lagicus (Wai.uch) whereas Zygrhablithus bijugalhus
(DEFLANDRE), Reticulofenestra dictyoda (DEFLANDRE) and
Sphenolithus radians GRASSE are less common. The only
species which indicates the age, zone NP 16, is Cyclicar-
golithus floridanus (Roth & Hay) (see Aubry, 1986).

Maszkowice Mb. (ss. 3/99/N, 4/99/N, Fig. 3, Tab. 2).
The samples from this strata yielded fairly well preserved
and moderately diverse calcareous nannoplankton assem-
blages, characterised by the occurrence of Cyclicargo-
lithus floridanus (ROTH & HAY), Ericsonia formosa
(KAMPTNER), Zygrhablithus bijugathus (Deflandre), Neo-
coccolithes dubius (DEFLANDRE), Chiasmolithus grandis
(BRAMLETTE & RlEDEL), Coccolithus pelagicus
(WALLICH), Sphenolithus radians GRASSE, Discoaster
deflandreii BRAMLETTE & RlEDEL, Discoaster binodosus
Martini. Furthermore, the species Helicosphaera com-
pacta BRAMLETTE & WlLCOXON was identified in the
sample 4/99/N, whose biostratigraphic range is problem-
atic. This taxon was reported by Martini and Muller
(1986), Perch-Nielsen (1985) from the upper part of NP
17, although, according to Aubry (1986), Helicosphaera
compacta BRAMLETTE & WlLCOXON ranges from as low
as the upper part of NP 16 (see also THEODORIDIS, 1984).

Therefore the zone assignment of the described
formation should be based on the first occurrence of
Cyclicargolithus floridanus (RO'IH & HAY) and Helico-
sphaera compacta BRAMLETTE & WlLCOXON. In
conclusion, the calcareous nannoplankton from the
Maszkowice Mb. belongs to zone NP 16 and it is not
older than Late Middle Eocene.

Tobolow-Turbaczyk sequence

Zarzecze Fm. (ss. 60/97/N, 7/99/N, 8/99/N, 11/99/N,
12/99/N, 13/99/N, 1/98/N, 2/98/N, 8/98/N, Fig. 4, Tab.
2). The samples collected from the lower part of the for-
mation (7/99/N, 8/99/N, 11/99/N, 12/99/N, 13/99/N)
contain poorly to moderately well preserved calcareous
nannoplankton assemblages of low diversity except for
sample 13/99/N. The assemblages determined from sam-
ples 7/99/N, 8/99/N, 11/99/N, 12/99/N, do not contain
any index species except for Tribrachiathus orthostylus
Shamarai, whose first occurrence is within NP 10. At the
same time the presence of Sphenolithus moriformis
(Bronnimann & Stradner) would indicate the age of
the samples as being not older than NP 12. The lower
boundary of NP 12 zone is usually marked by the FO of
Discoaster lodoensis BRAMLETTE & RlEDEL, which was
not found in the assemblages from the samples 7/99/N,
8/99/N, 11/99/N, 12/99/N. In the absence of Discoaster
lodoensis BRAMLETTE & RlEDEL the first occurrence of
Toweius gammation (BRAMLETTE & SULLIVAN) and Dis-
coaster kuepperi STRADNER can be used to approximate
the lower boundary of Zone NP 12 (see Varol, 1989).
However, the above mentioned species were not found
either. It is also necessary to discuss the biostratigraphic
range of Toweius crassus (BRAMLETTE & SULLIVAN).
Perch-Nielsen (1985) following Bukry (1973),
suggested that the bottom of the Zone NP 13 can be
approximated by the first occurrence of this species.
However, on the Black Sea coast, north-east of Istanbul,
Toweius crassus (BRAMLETTE & SULLIVAN) was found in
NP 11 (Varol, 1989). Taking into account all above
information the age of the samples 7/99/N, 8/99/N,
11/99/N, 12/99/N should be determined as not older than
NP 12.

Younger assemblage was obtained from sample
13/99/N (Fig. 4). The assemblage is characterised by the
occurrence of Chiasmolithus eograndis PERCH-NlELSEN,

l-Tribrachiatus orthostylus SHAMRA1 (Konina 8/98N), 2- Discoaster tani BRAMLETTE & RlEDEL (Koninki IW/98N). 3- Discoaster tani
BRAMLETTE & RlEDEL (Poreba 77/98N). 4 - Discoaster deflandrei BRAMLETTE & RlEDEL (Poreba 77/98N), 5 - Discoaster barbadiensis
TAN (Poreba 77/98N). 6 - Sphenolithus moriformis (BRONNIMANN & STRADNER) (Konina 8/98N), 7a - Coccolithus pelagicus
(WALLICH) (Lubomierz 6/98N), 7b - Reticulofenestra dictyoda (DEFLANDRE& FERT) (Lubomierz 6/98N). 8 - Transversopontis pulcher
Perch-Nielsen (Lubomierz 6/98N), 9 - Cyclicargolithus floridanus (Rom & Hay) (Koninki 52/97N), 10 - Cyclicargolithus flori-
danus (Rom & Hay) (Poreba 63/98N), II - Cyclicargolithus floridanus (Rom & Hay) (Koninki 109/98N), 12 - Helicosphaera
lophota BRAMLETTE & Sullivan (Lubomierz 6/98N), 13 - Helicosphaera cf dineseni PERCH-NlELSEN (Poreba 66/98N), 14 - Helico-
sphaera cf dineseni PERCH-NlELSEN (Poreba 66/98N). 15 - Helicosphaera compacta BRAMLETTE & WlLCOXON (Konina 13/99N). 16 -
Helicosphaera compacta BRAMLETTE & Wn.coxoN (Konina 13/99N). 17 - Helicosphaera cf. reticulata BRAMLETTE & WlLCOXON
(Lubomierz 6/98 N), 18 - Helicosphaera cf. reticulata BRAMLETTE & WlLCOXON (Lubomierz 6/98N), 19 - Helicosphaera cf. euphratis
Hao (Poreba 77/98N). 20 - Helicosphaera cf euphratis Hao (Poreba 77/98N), 21- Ericsonia subdisticha (Rom & HAY) (Poreba
77/98N), 22 - Ericsonia subdisticha (Row & HAY) (Poreba 77/98N). 23 - Zygrhablithus bijugathus (DEFLANDRE) (Lubomierz 6/98N),
24 - Zygrhablithus bijugathus (DEFLANDRE) (Poreba 77/98N).
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Fig. 9. Geological cross-sections. 1-variegated shales, a-Turonian-Senonian, b-Eocene, 2-thin-bedded turbidites, 3- marls, 4- thick-
bedded sandstones and marls, 5-cong/omerates and sandstones, 6-Grybow overthrust, 7-Magura overthrust, 8-other overthrusts, 9-
lithostratigraphic units: 14- Szczawnica Fm., 15-Zarzecze Fm., 16-Krynica Mb. of the Zarzecze Fm., 17-Piwniczna Ss. Mb. of the
Magura Fm. For other explanations see Fig. 3

Chiasmolithus expansus (BRAMLETTE & SULLIVAN),
Tribrachialus orthostylus SHAMARAI, Discoaster binodosus
MARTINI, Discoaster lodoensis BRAMLETTE & RlEDEL,
Discoaster kuepperi STRADNER, Discoaster strictus
STRADNER, Ericsonia formosa (KAMPTNER), Helico-
sphaera compacta BRAMLETTE & WlLCOXON, Spheno-
lithus pseudoradians BRAMLETTE & WlLCOXON,
Sphenolithus radians GRASSE, Zygrhablithus bijugathus
(DEFLANDRE). The youngest taxon of this assemblage is
Helicosphaera compacta BRAMLETTE & WlLCOXON,
having its first occurrence in NP 16 (see Aubry, 1986),
whereas the occurrence of Tribrachiatus orthostylus
SHAMARAI and Discoaster lodoensis BRAMLETTE &
RlEDEL is believed to be the result of reworking.

In the Lubomierz section (Fig. 4) the youngest cal-
careous nannoplankton assemblages were obtained from
samples 1/98/N, 2/98/N, 8/98/N (Fig. 4, Tab. 2). Cocco-
lithus pelagicus (WALLICH), Ericsonia formosa
(KAMPTNER) are the most commonly recorded species.
The species which are also common, though to lesser
extent are Discoaster saipanensis BRAMLETTE & RlEDEL,
Sphenolithus moriformis (BRONNIMAN & STRADNER),
Sphenolithus radians GRASSE , Zygrhablithus bijugathus
(Deflandre). The zone assignment is based on the first
occurrence of Helicosphaera compacta BRAMLETTE &
WlLCOXON, as upper part of NP 16. In conclusion, the
age of the Zarzecze Fm. could be established as the Early
to Middle Eocene (NP 11-16)
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Maszkowice Mb. (ss. 75/98/N, 76/98/N, 77/98/N,
6/95/N, 109/98/N, 110/98/N, 70/97/N, 6/98/N, 7/98/N,
Fig. 4, Tab. 2). The examined samples yielded fairly well
preserved and diverse calcareous nannoplankton assem-
blages, characterised by the occurrence of Cyclicargo-
lithus floridanus (ROTH & Hay), Coccolithus pelagicus
(WALLICH), Chiasmolithus grandis (BRAMLETTE &
RlEDEL), Dictoyococcites bisectus (Hay), Discoaster
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strictus STRADNER, Discoaster tani (BRAMLETTE &
RlEDEL), Discoaster tani nodifer (BRAMLETTE &
RlEDEL), Discoaster saipanensis BRAMLETTE & RlEDEL,
Ericsonia formosa (KAMPTNER), Helicosphaera com-
pacta BRAMLETTE & WlLCOXON, Sphenolithus pseu-
doradins BRAMLETTE & WlLCOXON. Such an association
of calcareous nannoplankton is believed to be indicative
of the upper part of NP 17 as the first occurrence of Dis-

Fig. 10. Chaotic "melange" type deformation immediately above the Magura sole thrust (Lower
Senonian deposits) in the Poreba Stream.

Fig. 11. Mesoscopic recumbedNW- SE trending jolds in the Kanina beds (Senonian). Poreba Stream.



SlovakGeol. Mag, 5, 4(1999), 235-254

250

Fig 12 Mesoscopicfault-thrust relatedfold in the Zarzecze Fm ofTTT. Poreba Stream.

coaster tani (BRAMLETTE & RlEDEL) is taking place in the
middle part of NP 17 (see Bukry, 1973). The absence of
Chiasmolithus solitus (BRAMLETTE & SULLIVAN) whose
last occurrence marks the lower boundary of NP 17 is
proof of such zone assignment. An exception is sample
77/98/N in which the species Helicosphaera euphratis
HAQ was found. According to PERCH-NlELSEN (1985)
this taxon appears for the first time in the middle part of
NP 18 Zone. In conclusion, the lower part of Maszkowice
Mb. of TTT should be assigned to zones NP 17 and NP
18 (Middle/ Late Eocene). However, the younger age of
the upper part of the formation (NP. 19/20) cannot be ex-
cluded (see CABAJ, 1993) as only the samples from the
lower part of this formation contained calcareous nanno-
plankton assemblages, which allowed age determination.

Structure

The area in question is located in the middle part of
the Magura Nappe on the southern margin of the MDW
and about 15 km southward from the front of the nappe
(Fig. 1). The Magura Nappe is very flatly overthrust onto
the Oligocene Krosno Fm. of the MDW (see Burtan et al.,
1978 a; Mastella, 1988). The narrow and discontinuous
Grybow Unit is wedged between the Dukla and Magura
units. The Bystrica Subunit builds up the frontal thrust of
the Magura Nappe between Olszowka and Lubomierz and
consists of three thrust-sheets which contain characteristic
sequences of deposits. From the north to the south there
are: Poreba Wielka-Koninki (Albian-Paleocene), Konina-
Lubomierz (Turonian-Middle Eocene) and Tobotow-
Turbaczyk (Lower-Middle/ ?Upper Eocene) thrust-sheets
(Figs. 2, 9). The lower, Poreba Wielka-Koninki thrust
sheet reveals a decreasing degree of deformation from the

40-50 metre complex of chaotic "melange" type deforma-
tion (Fig. 10), described by Burtan et al. (1978 b) as
"wildflysche" immediately above the Magura sole thrust,
through the mesoscopic recumbed NW-SE trending folds
(Fig. 11) to the NW-SE trending imbricated folds. The
next thrust-sheet is 1,5-2 km wide (Figs. 2, 9) and forms a
moderately south-dipping monocline. Along this thrust,
numerous mesoscopic WNW-ESE and NW-SE trending
folds have been observed. On the boundary between the
complexes with different competence (eg. Labowa/
Beloveza and Beloveza/Bystrica fins.) inverse faults,
parallel to the frontal thrust have been documented. They
caused a reduction of the thickness of the Labowa and
Beloveza fins. The TTT is characterized by strongly
deformed Zarzecze Fm. and monoclinally, south-dipping
Magura Fm. The lower part of the Zarzecze Fm. displays
numerous mesoscopic thrust-fault propagating folds (NE-
SW and NW-SE ) (Fig. 12). In the Por?ba Gorna and
Konina sections, the middle part of the formation reveals
a segment of the south-dipping overturned strata, meas-
uring 100 m in length. Distinguished in this paper, the
Tobolow-Turbaczyk thrust sheet (TTT) has been docu-
mented along a 25 km long belt. This structure is cut from
the west and east by the Rabka and Zbludza-Zalesie
transversal, submeridian, normal faults respectively (Fig.
1). The Krynica and Bystrica (TTT) subunits are sepa-
rated by W-E trending overthrust (Figs. 1, 2, 9). The
Krynica subunit are thrust onto the youngest deposits
(Middle/ ?Upper Eocene) of the Bystrica (TTT) subunit.
The frontal part of the Krynica thrust is build up by a few
imbricated folds composed of the Szczawnica and
Zarzecze fins., followed by a syncline filled with the
Piwniczna Mb. of the Magura Fm. The Magura Nappe on
the southern margin of the MDW is disturbed by three
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f7g. /■/. Middle/ Late Eocene paleogeography of the Polish sector of the Outer Carpathian basin (after Ksiqzkiewicz, 1962;
Oszczypko, 1998, suplemented). 1-littoral fades, 2-shelf fades, 3-slope fades, 4-pelagic slope marls, 5-chanel-fan deposits, 6-
variegated shales of the Mniszek Mb ,7-distal turbidites, 8-silico-carbonate turbidites, 9-hemipelegic green shales, 10-hemipelagic
variegates shales, 11- intrabasinal source area, 12-detta, 13-paleotransport, 14- zero line of Wiese vector, 15-active margin of
accretionary wedge, 16-present-day front of the Carpathians.

submeridional faults located at the western (Olszowka)
and eastern margins of the window.

Lithostratigraphic correlation and paleogeographical
implications

The Eocene deposits of the Konina-Lubomierz and
Tobolow-Turbaczyk sequences have themselves been
compared as well as, with the Zbludza and Rabka sections
(Figs. 1, 13). Generally, there is good lithostratigraphic
correlation between Konina-Lubomierz trust sheet sec-
tions and Zbludza and Rabka sections, though some dif-
ferences can be observed. In the comparison with
complete Zbludza and Rabka sections the Por?ba Gorna,
Koninki, Konina and Lubomierz sections display a re-
duction in thickness of the Beloveza and Zeleznikowa
fins, and the Maszkowice Mb. of the Magura Fm. For ex-
ample, the thickness of the Eocene strata in the Porfba

Gorna is about 200 m., up to 250 m in Koninki and about
500 m. in Konina sections, whereas in the Zbludza and
Rabka sections it reaches more than 1500 m. The lack of
the Mniszek and Poprad members of the Magura Fm. is
also very significant. The reduction in thickness of the
Beloveza Fm. is probably of sedimentary and partly tec-
tonic nature, whereas reduction in thickness and disap-
pearing of the youngest lithostratigraphic units are
tectonic in origin. It could be connected with formation of
the Tobotow-Turbaczyk trust-sheet and extentional mo-
tions during the Middle Miocene uplifting of the Mszana
Dolna tectonic window. The sections of the Konina-
Lubomierz and Tobotow-Turbaczyk thrust sheets indicate
the significant facies differences, particularly below the
base of the Magura Fm. In the TTT, the Zarzecze Fm.
(Lower-Middle Eocene) replaces the following lito-
stratigraphic units typical of the Bystrica facies zone: the
variegated shales of the Labowa Fm. (Lower Eocene),
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Beloveza Fm. (Lower/Middle Eocene) and Bytrica and
Zeleznikowa fins. (Middle Eocene, see also Oszczypko,
1991). These facies differences could have been caused
by the more southern positioning of the TTT sedimentary
area in the Magura basin, with respect to the Bystrica fa-
cies zone. Thus, the Zarzecze Fm. of TTT was deposited
in the northern, deeper and nonchanelized part of the
Krynica facies zone, whereas all the other formations
were deposited in the Bystrica facies zone. This is shown
by the occurrence of the variegated shales, calcareous-
free character of the majority of shales and lack of the
Krynica Cgl. Mb. During the late Middle Eocene (NP 17
Zone) the Magura Sandstone fan first reached the TTT
sedimentary area and then expanded into the Bystrica fa-
cies zone (Fig. 14). Towards the axes of the basin the
sandstones of the Maszkowice Mb. were replaced by the
sandstones and marls (Bystrica Fm) and basinal turbidites
(Beloveza Fm), whereas the abyssal plain was occupied
by the Middle Eocene red shales (Labowa Fm.) of the
RaCa facies zone (Oszczypko, 1992). From the compari-
son of the thickness of the Maszkowice Mb. in different
parts of the Bystrica Subunit and TTT (see Oszczypko,
1991) it can be concluded that TTT represents the SE-
NW (150-160$) trending axial zone of the Middle Eocene
Magura sandstone fan. At the beginning of Late Eocene
(NP 18) during the HLS (Haq et al., 1987) the peripheral
part of the Magura sandstone fan probably reached CCD.
This resulted in the deposition of variegated shales of the
Mniszek Sh. Mb. of the Magura Fm. In the TTT area the
Mniszek Mb. was probably not deposited. Its equivalent
could be represented by thin-bedded turbidites in the
Poreba Gorna and Lubomierz sections. These deposits
occur about 700 m. above the base of the Magura Fm
(Fig. 4). The strongly tectonized Zarzecze Fm. could rep-
resent a suture zone of the early Middle Eocene accre-
tionary wedge, overlapped by the Magura sandstone fan.
During the Lutetian/Bartonian time, this suture zone was
probably dormant and then (Priabonian) reactivated be-
fore the deposition of the Malcov Fm. (see Oszczypko,
1998). The Middle/Late Eocene paleogeographic situa-
tion of the Magura basin as a part of the Northern Tethys
is shown in figure 14. Present-day fault boundaries of
TTT located in Rabka and Zbludza probably developed
along the former margin of the fan. According to Malata
et al. (1996) the Zbludza-Zalesie normal fault, which
bounded TTT from the east, was formed after the Middle
Badenian and prior to Late Badenian-Sarmatian deposi-
tion in the Nowy Sacz Basin.
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