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Eocene thin-bedded flysch, widespread in the Alpine Tethys ocean, is present within the Magura Nappe, the largest Outer Carpathian
unit in Poland and Slovakia. Thin-bedded flysch sedimentation accompanied by hemipelagic shales took place accross the entire Magura
Basin during Eocene times. The lithostratigraphic position of these deposits has been a subject of considerable discussion. Different
names, such as the Hieroglyphic Beds, Hieroglyphic Formation, £ abowa Shale Formation, Grzechynia Sandstones and Beloveza Beds,
Beloveza Formation have been used in the Outer Carpathians literature. We show a striking resemblance of the Beloveza Beds (Forma-
tion) from its type locality to the Hieroglyphic Beds from the Beskid Wysoki area and to typical Beloveza Beds from the Harczowa Mts.
We propose to the name Beloveza Formation should be applied to thin-bedded flysch within both Bystrica and Raca units of Magura
Nappe and the name Hieroglyphic Formation should be restricted to the Skole Unit. The original type locality in BeloveZa near Bardejov
in Slovakia is selected as type section of the Beloveza Formation.
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INTRODUCTION

The Magura Basin was formed in the Middle Jurassic as part
of the Alpine Tethys (Golonka et al., 2006; Slaczka et al., 2006;
Golonka, 2011). Deep-water sedimentation of radiolarites and
carbonates dominated initially, then from the Late Cretaceous
flysch sedimentation prevailed that included the characteristic
thin-bedded flysch of the Ropianka and BeloveZa type, proximal
thick-bedded sandstones of the Magura Formation and hemi-
pelagic red shales. Eocene thin-bedded flysch sedimentation ac-
companied by hemipelagic shales took place across the entire
Magura Basin. Since the second half of the 19th century these de-
posits have been studied by many scientists from the Austro-Hun-
garian monarchy and subsequently from Poland, the Czech Re-
public and Slovakia (e.g., Paul, 1869; Uhlig, 1888; Swidziriski,
1947; Ksigzkiewicz, 1948, 1966; Matéjka and Roth, 1956; Bieda,
1966; Geroch et al., 1967; Mahel’ et al., 1968; Wectawik, 1969;

Sikora, 1971; Bogacz et al., 1979; Nemcok, 1990a, b; Oszczypko,
1991; Oszczypko et al., 2005; Slaczka et al., 2006; Waskowska
and Golonka, 2010 and references therein). Since 1869 they have
been known as the BeloveZa Beds (recently the BeloveZa Forma-
tion; e.g., Nemcok, 19904, b). Paul (1869) described these depos-
its at BeloveZa near Bardejov (Fig. 1) placed now in Slovakia.
Paul’s classic expousure still exists and is available for detailed
studies. It is located on southern side of the road from Bardejov to
Beloveza, near BeloveZa itself. One of the authors (J. Golonka)
visited this exposure forty years ago with the late Jan Nemcok and
Toma$ Korab, who said that the object was known to many Slo-
vak geologists and had remained unchanged since Paul’s time.
This exposure was recently revisited and documented. It belongs
to the Magura Nappe, Rata Unit (e.g., Matéjka and Roth, 1956;
Mahel et al., 1968; Nemcok, 1990a, b and references therein) and
is shown in Figure 1. Qutcrops of the BeloveZa Formation are
abundant in the Har\czowa Mits., the western part of Beskid Niski
mountain range. We have studied these outcrops and compared
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Fig. 1. The geological map of the West Carpathians and adjacent areas with location of the study areas

1 - Hanczowa Mts., with profiles Klimkéwka Lake (Fig. 3), Stara Huta, Ropki, Skwirtne, Blechnarka; 2 — Beloveza area with stratotype profiles; 3 — Beskid
Woysoki (Babia Géra) area, with profile Zawoja (Fig. 3); 4 — Beskid Wysoki (Pilsko) area, contains profile Jelesnia (Fig. 3); 5 — Beskid Wysoki (Mildwka)
area, with profile Miléwka (Fig. 3); 6 — Beskid Wysoki (Wielka Racza) area, with profile Ujsoty (Fig. 3) (after Golonka et al., 2005, modified)

them with other Raca Unit localities, where identical deposits are
known as the Hieroglyphic Beds (Fig. 1). Here, we describe their
lithology and lithostratigraphic position, micropalaeontological
assemblages within Beloveza Formation and deposits assigned
previously to the Hieroglyphic Beds within the Raca Unit. We
propose a unified stratigraphic scheme of the Magura Paleogene
strata in the western and eastern part of the Outer Carpathians in
Poland and Slovakia.

BELOVEZA FORMATION IN THE HANCZOWA MTS.

LITHOLOGY

A synthetic profile of the deposits of the Ra¢a Unit in the
Hanczowa Mts. in the Uscie Gorlickie-Wysowa area (Figs. 1

and 2) is depicted in Figure 3. The Upper Creta-
ceous—Paleocene Ropianka Formation is overlain by varie-
gated shales of the abowa Shale Formation followed by the
Beloveza Formation and the Magura Formation (Fig. 4). Ac-
cording to Wectawik (1969) the BeloveZa Formation starts just
above the last red shale unit of the abowa Shale Formation. It
is represented by thin-bedded typical flysch with shale domi-
nant (Fig. 5). The typical sandstones are fine-grained gray,
blue-gray, steel-gray, siliceous with abundant “hieroglyphs”,
mainly biogenic in origin and representing different trace fossil
taxa. They commonly display lamination, however due to their
siliceous cement and dense joining they disintegrate into pris-
matic blocks, not plates. Shales are gray, green-gray,
green-blue olive green in colour, with a predominance of clay
and with small amounts of carbonates. These features are char-
acteristic of the innermost part of the Raca Unit. The upper
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Fig. 2. The geological map of the Uscie Gorlickie-Wysowa area
(after Raczkowski et al., 1992, modified)

Sections studied: 1 — Klimkéwka Lake, 2 — Uscie Gorlickie, 3 — Harczowa,
4 — Banica, 5 — Ropki, 6 — Regetow

boundary is marked by the first thick sandstone of the Magura
Formation. Many varieties of sandstones and shales can be dis-
tinguished within the BeloveZa Formation as mapped across
the entire Haczowa Mts. region (see Fig. 4). The shales are lo-
cally dark with an abundant argillaceous component, while
1-2 metre thick variegated intercalations are present, particu-
larly in the northern part of the region. They occur at different
levels of the BeloveZa Formation and are usually of short lat-
eral extent. Thicker intercalations of sandstones are also pres-
ent, especially in the uppermost part of the formation. The num-
ber and thickness of sandy intercalations increases in the upper
part, as the calcareous component decreases (Sikora, 1971).

BIOSTRATIGRAPHY

Foraminiferal assemblages from the Beloveza Fm. are usu-
ally taxonomically poor, cosmopolitan, long-life agglutinated
forms with dwarf specimens dominant. The typical Eocene
foraminifera present within assemblages from the BeloveZza
Fm. are represented by: Eratidus gerochi Kaminski et
Gradstein, Pseudonodosinella  elongata  (Grzybowski),
Praesphaerammina subgaleata (VaSifek), Reticulophrag-
mium amplectens (Grzybowski). There are individual speci-
mens of Ammodiscus latus Grzybowski as well as Chilo-
stomella chilostomelloides Va3iCek. These have been found in
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tions). Assemblages with Haplophragmoides parvulus
Blaicher and Haplophragmoides nauticus Kender,
Kaminski & Jones are common. These indicate a latest
Middle Eocene—early Late Eocene age. Haplophrag-
moides parvulus Blaicher, noted from the Eocene of the
Outer Carpathians Basins as a good biostratigraphical
marker indicates a late Eocene (e.g., Blaicher, 1961;
Olszewska et al., 1996; Olszewska, 1997; Golonka and
Waskowska, 2011b and references therein; Fig. 6). Pre-
liminary study of Haplophragmoides nauticus Kender
et al. suggests it is widespread and important
biostratigraphically in Eocene deposits of the Carpa-
thians (Waskowska-Oliwa, 2008).

Monospecific associations of Praesphaerammina
subgaleata (Vasicek) as well as associations dominated
by Bathisiphon—-Recurvoides or Bathisiphon-Tro-
chammina—Haplophragmoides characterize the Belo-
veZa Foramation deposits. Assemblages with numerous
Reticulophragmium amplectens (Grzybowski) occur in
the lower part of this formation suggesting a Lutenian
age. Mass occurrences of Praesphaerammina subga-
leata (Vasicek) are typical, especially of the upper part
of the BeloveZa Formation, associated with the upper
part of the Reticulophragmium amplectens zone and
the lower part of the Ammaodiscus latus zone (Middle
Eocene); the biozones are after Olszewska (1997; see
also Golonka and Waskowska, 2011a). Wectawik
(1969) and Sikora (1971) determined a Middle Eocene
age for the Beloveza Formation at different localities in
the Beskid Niski Mts.

Samples collected for foraminifera study from the
uppermost part of the Klimkéwka Lake profile repre-
sent assemblages rich in  Praesphaerammina
subgaleata (\VaSi¢ek) with occurrences of Ammodiscus
latus Grzybowski, indicating a Bartonian age. The
Magura Sandstones overlying the BeloveZa Formation
in this profile contain calcareous nannoplankton be-
longing to NP 17/18 Zone, indicating the latest Middle
Eocene and earliest Late Eocene (Oszczypko et al.,
2011). Latest Middle Eocene monospecific associa-
tions of Praesphaerammina subgaleata (\VaSicek) were
determined from samples taken from the type locality at
BeloveZa. Hanzlikova (in Machel et al., 1968) also
quoted poor microfaunal assemblages indicating a sim-
ilar age (assemblages with Praesphaerammina
subgaleata (VaSi¢ek) and Chillostomelloides ovicula
Nuttall).

i lﬁ-‘ the pelitic deposits (usually in variegated intercala-
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Fig. 4. Stratigraphical scheme of Paleogene deposits of the Rac¢a and neighbouring units in the Magura Nappe

upwards into thin-bedded turbidites of the Middle Eocene
Beloveza Formation (Hieroglyphic Beds of Ksigzkiewicz,
1948) with packages of thick-bedded sandy strata located in the
lower part of the formation. These packages belong to the
Pasierbiec and Osielec sandstones and are widespread only in
the Beskid Wysoki (Figs. 1 and 3), Wyspowy and Makowski
Mts. (Fig. 1). The BeloveZza Formation is overlain by
thick-bedded sandstones with intercalations of the thin
turbidites of the Magura Formation (Ksiazkiewicz, 1966;
Geroch et al., 1967; Ksigzkiewicz, 1971a, b; Golonka and
Wojcik, 1978 a, b; Ryiko et al., 1993; Malata et al., 1996;
Ryitko, 2004; Golonka and Waskowska, 2011a and references
therein). This clearly starts with first thick-bedded sandy unit.
The lithological sequence of Eocene thin-bedded flysch of
BeloveZa Formation is very similar to deposits described from
Beskid Niski Mts. The thin- to thick-bedded shaly complexes
are interbedded with thin- or medium-bedded sandstones
(Fig. 7). Shale units contain mudstones and thin claystones that
are grey-green and olive in colour. The sandstones are hard, ce-
mented by a siliceous-carbonate matrix gray in colour and usu-
ally with parallel lamination. They disintegrate into small
blocks. The numerous “hieroglyphs” (mechano- and
bioglyphs) occur on their bottom planes. The flutecasts indicate
transport of the clastic material generally from the east
(Ksigzkiewicz, 1966, 1971a, b).

BIOSTRATIGRAPHY

Foraminiferal assemblages are poor and of low taxonomi-
cally diversity. Monospecific assemblages with Praesphaer-
ammina subgaleata (VaSicek) are common. Characteristic
Eocene taxa such as Pseudonodosinella elongata (Grzy-

bowski) and Chilostomella chilostomelloides VaSicek are
present. Assemblages with Reticulophragmium amplectens
(Grzybowski) were noticed here and they underlie deposits
with Praesphaerammina subgaleata (VaSi¢ek) (Ksigzkiewicz,
19714, b; Golonka and Wojcik 1978a, b; Malata, 1981; Malata
et al., 1996; Golonka and Waskowska, 2011a and references
therein). The composition as well as the structure of the
foraminiferal assemblages resemble those from the Beloveza
Formation of the Harczowa Mts. This microfauna indicates
Middle/earliest Late Eocene age.

BELOVEZA FORMATION - HIEROGLYPHIC BEDS
CONTROVERSY

Paul (1869) recognized the Beloveza Beds at Beloveza
near Bardejov in Slovakia (Fig. 1). He included variegated
shales and thin-bedded flysch into this unit. Later Uhlig (1889)
separated thin-bedded flysch of the Beloveza Beds from a unit
of variegated shales (now the tabowa Formation). This divi-
sion was commonly applied in the lithostratigraphy of the
Magura Nappe in Poland (e.g., Swidzifiski, 1947; Wectawik,
1969; Bogacz et al., 1979; Malata et al., 1988; Waskowska
and Golonka, 2010) and the name Beloveza Beds was used
for the characteristic shaly-sandstone Eocene deposits be-
tween variegated shales of the tabowa Formation and
thick-bedded sandstones of the Magura Formation in the
Beskid Niski and Sadecki region. A different approch was
taken by Slovak geologists. They include the variegated shales
(Labowa Formation in Poland) within the Beloveza Beds
(e.g., Mahel et al., 1968; Lesko and Samuel, 1983; Nemcok,
1990a, b; Polak et al., 2002). They also restrict the term
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Fig. 5. Beloveza Fm. in BeloveZza—Hanczowa Mts. region

A — Beloveza (type section), height of picture 15 m; B — Klimkéwka Lake; C — Hanczowa (Ropa River valley), height of picture 10 m; D — Ropki (Ropka
Stream valley), height of picture 5 m; E — Izby (Biata River valley — the waterfall is at the boundary between the Beloveza Fm. and the Poprad Sandstone

Mb.), height of picture 5 m; F, G — bioglyphs (Klimkéwka Lake section); H — variegated shale intercalations in the upper part of Beloveza Fm.
(Klimkoéwka Lake section)
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Fig. 6. Microscope images of foraminifera from the Wysowa-UScie Gorlickie area

A — Psammosiphonella cylindrica (Glaessner); B, E — Bathysiphon sp.; C, D — Nothia excelsa (Grzybowski); F — Ammodiscus tenuissimus Grzybowski;
G, H - Glomospira charoides (Jones et Parker); | — Glomospira gordialis (Jones et Parker); J — Ammodiscus peruvianus Berry; K-M -
Haplophragmoides parvulus Bleicher; N — Haplophragmoides walteri (Grzybowski); O — Trochamminoides cf. dubius (Grzybowski); P, R — Recurvoides
walteri (Grzybowski); S — Trochammnina sp.; T — Karrerulina conversa (Grzybowski); U — Eratidus gerochi Kaminski et Gradstein; W —
Paratrochamminoides gorayskii (Grzybowski); X-Z — Praesphaerammina subgaleata (VaSicek); scale bar — 100 um




828 Jan Golonka and Anna Waskowska

Fig. 7. The Beloveza Fm. in the Beskid Wysoki and Beskid Makowski regions

A, B — Wilczna (Beskid Wysoki); C, D — tetownia (Beskid Makowski region); E — Zawoja—Mosorny Stream (Beskid Wysoki region);
A - height of picture 25 m, C — height of picture 10 m



The Beloveza Formation of the Raca Unit in the Beskid Niski Mts. (Magura Nappe, Polish Flysch Carpathians)... 829

European Platform

- gravity deposits A,thrust

e SUtUre

topographic medium-low - ) . /{'(
(non-depositional) deep basinal calcareous platform subduction normal fault
- terrestrial depositional I:] shallow marine flysch deposits

Fig. 8. Paleogeography of the Outer Carpathian basins during the Late Eocene—earliest Oligocene

Du - Dukla, Fm — Fore-Magura Basin, ICP — Inner Carpathian Paleogene, SI - Silesian Basin, SK — Skole Basin,
SR - Silesian Ridge, SS — Sub-Silesian sedimentary area from Golonka (2011), modified

Magura Formation to the Krynica Unit, applying different
names such as Kycera Sandstone or Makovica Sandstone.
Potfaj (2003, sea also Potfaj et al., 2002) attempted to subdi-
vide the BeloveZza Formation in the Kysuca region south-west
of the Beskid Wysoki Mts., using provisional terms such as
“Beloveza beds of Bystrica provenance”.

Simultaneously, in the Ra¢a Unit in the more western area of
the Beskid Wysoki Mts. the name Hieroglyphic Beds was used
after Ksigzkiewicz (1948) who first applied this name to
Eocene thin-bedded flysch deposits in the Magura Nappe north
of the Babia Gora area. The term Hieroglyphic Beds, however,
has existed in the lithostratigraphical nomenclature of the Outer
Carpathians since 1879 when Paul and Tietze (1879) distin-
guished thin-bedded flysch within the Skole Nappe profile (see
Fig. 1). The Hieroglyphic Beds in the Beskid Wysoki area
(Sikora and Zytko, 1959; Zytko, 1962; Bieda, 1966;
Jednorowska, 1966; Ksigzkiewicz, 1966; Golonka and Wojcik,
1978a, b; Golonka, 1981; Malata, 1981; Ryiko, 1992) are similar
to the Beloveza Beds in the Beskid Niski area both in
lithological composition and in their position within the Magura
Basin profile. A term with a geographical element — the
Grzechynia Hieroglyphic sandstones or formation (Golonka and
Wojcik, 1978a, b; Wojcik et al., 1996) — has also been used. The
name Hieroglyphic Beds was later also introduced into the

Beskid Niski area (Sikora, 1971; Raczkowski et al., 1992;
Wectawik and Wéjcik, 1995). The term Hieroglyphic Beds is still
in use within the RaCa Unit in the Polish Carpathians (e.g.,
Malata et al., 1996; Rytko, 2004; Slaczka et al., 2006;
Leszczynski, 2008). The BeloveZza Beds sandstones sensu
Ksigzkiewicz (1966) contain more carbonate cement and disin-
tegrate into plates. A siliceous cement is characteristic of the Hi-
eroglyphic Beds sandstones. This feature, together with a dense
network of joints, causes blocky, prismatic disintegration of the
sandstones. The colour of shales within the BeloveZa Beds in the
Bystrica unit south of Babia Gora is brighter within gray,
green-gray, green-blue olive green varieties. The Czech and Slo-
vak geologists applied the name BeloveZa Beds to the undivided
red (variegated) shales and thin-bedded flysch within the entire
Magura Unit (e.g., Matejka and Roth, 1956; Mahel et al., 1968
and references therein).

Currently the name Beloveza Formation is in use for the
Bystrica Unit (Fig. 1). Oszczypko (1991) formalized the
lithostratigraphy for this unit and provided reference sections in
the Zbludza and Zeleznikowski streams (located within the oval in
Fig. 1). Later he assigned the Hieroglyphic Beds sensu
Ksigzkiewicz (1966) in the RaCa Unit to the Beloveza Formation
without new type localities or in-depth discussion (see Oszczypko,
2002; Oszczypko et al., 2002, 2005; Oszczypko in Wagner, 2008).
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The age of the BeloveZa Formation of the Raca Unit is still
subject to discussion. The Middle Eocene (Lutetian—Bartonian)
to earliest Late Eocene age was determined on the basis of
foraminiferal assemblages (Sikora and Zytko, 1959; Bieda,
1966; Geroch et al., 1967; Ksigzkiewicz, 1971a, b; Sikora, 1971;
Malata, 1981; Wojcik, 1992; Golonka and Waskowska, 2011a
and references therein). In the Lubomierz section (located
within the oval in Fig. 1), the lowermost part of the profile was
assigned to the Early Eocene using agglutinated foraminifera,
but nannoplankton assemblages are representative of the Middle
Eocene—Lutetian (Oszczypko et al., 2005). The late Middle
Eocene (Lutetian) to Late Eocene (Prabonian) interval was also
indicated (Oszczypko, 1992; Wagner, 2008).

The BeloveZa Beds (Formation) from Paul’s (1869) type
locality displays striking resemblance to the typical Hiero-
glyphic Beds from the Zawoja area in the Beskid Wysoki area
(Fig. 7) and to typical Beloveza Beds from the Hariczowa Mts.
(Fig. 5). Their lithology, stratigraphical position, sedimentary
environment, age, fossils and location within the Magura Basin
are very similar. Lateral variations e.g., occurrences of thin var-
iegated shales, intercalations of sandy units (Osielec,
Pasierbiec members) or variations in silica content reflect dif-
ferences within the local sedimentary environment of the
Magura Basin. By contrast, the BeloveZa Formation at its type
locality and in the reference section in the Zbludza Stream
(Oszczypko, 1991) and at other localities in the Bystrica Unit
display differences in lithology, stratigraphic position and loca-
tion within the Magura Basin. The name Beloveza Formation
may be still applicable here, but requires redefinition.

The systematic arrangement of the lithostratigraphic units
according to their occurrence within the original basins and in
other sedimentary areas will lead to the unification of these
units across the West Carpathians flysch outcrops in Poland,
the Czech Republic and Slovakia (Golonka and Waskow-
ska-Oliwa, 2007). Palinspastic reconstructions (Golonka et al.,
2000, 2006, 2011 and references therein) showing that sedi-
mentation in the Carpathian basins took place within a few
deep-water basins separated by ridges. The number of ridges
and their positions changed through the Jurassic to
Oligocene/Miocene. The Paleocene/Eocene was period of re-
building of the Carpathian basins. As a result, two basins, the
remnant Magura Basin and the external Menilite—Krosno
(Silesian, Skole) Basin originated at the end of the Eocene
(Fig. 8) and were fully developed during Oligocene times
(Golonka et al., 2000; Slaczka et al., 2006; Golonka and
Waskowska-Oliwa, 2007; Golonka, 2011 and references

therein). The Hieroglyphic Formation (Beds) of Paul and Tietze
(1879) was deposited within the external basin. This formation
represents thin-bedded Eocene flysch deposits rich in
hieroglyphs deposited. The type locality is located within the
Skole Nappe (see Paul and Tietze, 1879; Rajchel, 1990). Fol-
lowing priority, it is better to restrict the name Hieroglyphic
Formation to the Skole Nappe in the Outer Carpathians and to
redefine similar deposits in Silesian Nappe representing the
same Menilite—Krosno Basin. The term BeloveZa Formation
should be applied to Eocene deposits of the Magura Basin (rep-
resented mostly in Magura Nappe), separate from the
Menilite—Krosno sedimentary area.

CONCLUSIONS

We propose the following approach to the Hieroglyphic
Beds, Hieroglyphic Formation, tabowa Shale Formation,
BeloveZa Beds and Beloveza Formation:

— to apply name tabowa Shale Formation to a mappable
continuous Paleocene—Lower/Middle Eocene varie-
gated shale unit in the Magura Nappe;

— to apply name Beloveza Formation to thin-bedded
flysch with in both Bystrica and Raa Units of the
Magura Nappe;

— touse the original type locality of Paul (1869) at Beloveza
near Bardejov (Slovakia) for the type section of the
Beloveza Formation. Localities in Wilczna (Beskid
Wysoki Mts.) and Uscie Gorlickie (Beskid Niski Mts.) in
Raca Unit should be used as reference sections;

— to establish new members within the BeloveZa Forma-
tion; for example the Zbludza Shale Member for
thin-bedded flysch in the Bystrica Unit, the Grzechynia
Shale Member for the northern part of the Raca Unit;
also for thick-bedded sandstone intercalations such as
the Pasierbiec Sandstone Member and Osielec Sand-
stone Member;

— to restrict name Hieroglyphic Formation to the Skole
Nappe in the Outer Carpathians and similar reworked
deposits in the Silesian Nappe and other units connected
with the early stages of the Menilite—Krosno Basin, that
originated during Eocene times.
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