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New biostratigraphic data on the Ropianka Formation in the Przemysl area
(Skole Nappe, Polish Outer Carpathians) — a clue to understanding the timing
of exotic material redeposition
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The geology of the Carpathian orogen in the Przemys$l area shows a diverse array of rock ages and tectonics. However, due
to complicated tectonic settings and limited exposures, establishing the precise ages of selected sections and their structural
arrangement is challenging. A particularly contentious aspect is the uncertain age of the exotic-bearing layers in the region,
with previous age dates ranging from Neocomian to Miocene, leading to significant age discrepancies even for the same
sections. Therefore, the need for well-defined age determinations is crucial. To address this issue we established precise
biostratigraphic constraints on selected sections in the northern part of the Skole Nappe, specifically within the Ropianka
Formation developed as marly and silty deposits with carbonate sandstones and exotic material including large olistoliths.
Planktonic and calcareous benthic foraminifera from the exposures studied indicated the lower upper Maastrichtian, em-
bracing the interval of the Racemiguembelina fructicosa and lower part of the Abathomphalus mayaroensis zones. Addition-
ally, re-evaluation of the data of Bukowy and Geroch (1956) from the Iwanowa Hill section indicated its late Maastrichtian
age, not the early Maastrichtian as previously inferred. Based on this new biostratigraphic data, the deposits of the Zielonka
section are here reclassified to belong to the Leszczyny Member, and not the Paleocene Wola Korzeniecka Member as pro-
posed by Gucik (Geroch et al., 1988). The sections studied seem to mark the lower age-limit of the redeposition of exotic ma-
terial cropping out in the marginal part of the Gruszowa-Pratkowce Thrust Sheet.
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INTRODUCTION Kotlarczyk, 1978, 1988a, b; Geroch et al., 1979; Gucik et al.,
2005, 2017). Up to now, different ages have been proposed for

these, ranging from the Neocomian (Niedzwiedzki, 1876)

The geology of the Przemysl| area is directly linked to the
evolution of the Carpathian orogen and reveals great complex-
ity as regards both the age of the rocks and the tectonics. Nu-
merous rock successions from various stratigraphic units have
been recognized and documented within this relatively small re-
gion (Kotlarczyk, 1988a, b; Szajnocha, 1901; Gucik et al., 2005,
2017). Nevertheless, due to complicated tectonic settings, and
a limited number of natural and artificial exposures, it has been
difficult to establish continuous successions of well-constrained
age and structural arrangement.

One of the most complex and controversial aspects is the
problem of the uncertain age of the strata containing exotic rock
fragments, here termed exotic-bearing layers, recognized in the
Przemysl area (with in some cases flysch successions as their
host rock) (Wajcik, 1907, 1913-1914; Ney, 1956; Nowak, 1963;
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through Turonian, Maastrichtian-Oligocene (Olszewska et al.,
2011), late early Maastrichtian (Bukowy and Geroch, 1956),
late Maastrichtian (Gazdzicka, 1995, 2001); Maastrichtian and
Paleocene (Geroch et al., 1988), Paleocene (Gucik in Geroch
etal., 1988), early Oligocene (Wojcik, 1907) to Miocene (Janko-
wski, 1998, 2007). Because of such large discrepancies in the
age of the exotic-bearing layers, even based on samples (at
least in some cases) from the same localities, new well-con-
strained age determination was needed.

In the Skole Nappe, planktonic foraminifera are commonly
used as a reliable biostratigraphic tool, especially in dating of
the Cretaceous flysch deposits (e.g., Bukowy and Geroch,
1956; Geroch et al., 1988; Gasinski and Uchman, 2009; 2011;
Gasinski et. al., 2013; Kedzierski et al., 2015; Kowalczewska
and Gasinski, 2018; Waskowska et al., 2019; Machaniec et al.,
2020, 2022 and references therein).

This study provides insights into the biostratigraphic posi-
tion of selected sections in the Przemysl area, shedding light on
the age of the exotic-bearing layers within the Ropianka Forma-
tion in the northern part of the Skole Nappe. The precise dating
of these deposits has significant implications for reconstructing
the tectonic and palaeoenvironmental history.
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GEOLOGICAL SETTING

LOCATION OF THE STUDY AREA

The study area is located in the Polish part of the Outer
Carpathians in the vicinity of Przemysl (Fig. 1A). Geographi-
cally it constitutes the eastern part of the Przemys| Foothills
(Richling et al., 2021). In a geological context, it belongs to the
marginal part of the Skole Nappe — the northernmost part of the
Western Outer Carpathians. The latter is overthrusted onto the
autochthonous Miocene deposits in its basement or onto the
Stebnik and Borystaw-Pokucie Nappes in the eastern Polish
part (Kotlarczyk, 1988a; Gucik et al., 2005, 2017). In the Prze-
mys$l area, the Skole Nappe is built of Mesozoic flysch deposits
belonging to the Ropianka Formation and to a lesser extent to
the overlying Paleocene-Miocene Variegated Shale, Eocene
Hieroglyphic Formation, Oligocene Menilite Formation and
Oligocene-Miocene Krosno Formation (Fig. 1A; Kotlarczyk,
1978, 1988a, b; Gucik et al., 2005, 2017). The tectonics of the
most external parts of the Skole Nappe are characterized by a
stack of thrust sheets (Kotlarczyk, 1988b; Gucik et al., 2005,
2017). The sections analysed are located within the Gruszowa-
-Pratkowce Thrust Sheet (Fig. 1B).

The first lithostratigraphic documentation and subdivision of
the flysch succession forming the Skole Nappe in the Przemysl|
area was conducted in the 1870s by Paul and Tietze (1877),
who distinguished the Ropianka beds in Pratkowce Village.
Niedzwiedzki (1876), based on ammonites, dated this succes-
sion as of the Neocomian age. Uhlig (1894), after revision of the
previous research, included these deposits into the Late Creta-
ceous “inoceramian beds”. Based on comprehensive lithostrati-
graphic studies, Kotlarczyk (1978) proposed a new, formalized
subdivision of the Skole Nappe succession in the Przemysl
area and included these deposits into the Ropianka Formation.
The results of extensive fieldwork conducted in the late 1970s
and 1980s were summarized in papers by Kotlarczyk (1978,
1988b) and the geological maps of Gucik (Geroch et al., 1988;
Gucik et al., 2005).

LITHOSTRATIGRAPHY

The oldest deposits recognized in the Skole Nappe are dark
mudstones of the Betwin Mudstone included into the Spass
Shale (Kotlarczyk, 1978, 1988a, b; Fig. 2A) and other deposits
characteristic of deep environments (Douhe Shale) (Kotlar-
czyk, 1978, 1988a, b). The most important part of the entire
succession of the Skole Nappe is the Ropianka Formation of
Turonian to Paleocene age (Kotlarczyk, 1988a). It is built of
siliciclastic rocks (thick-bedded sandstones), carbonate turbi-
ditic sequences (marly shales, thick-bedded marls), and olisto-
stromes (Kotlarczyk, 1988a). The Ropianka Formation has
been subdivided into four members: the Cisowa Member, Wiar
Member, Leszczyny Member, and Wola Korzeniecka Member
(Fig. 2B). The presence of variegated shale units (dated bio-
stratigraphically), located within or between these members,
served as correlative horizons, enabling their correlation be-
tween various areas of the NE part of the Skole Nappe (Kot-
larczyk, 1978).

The exotic-bearing beds constitute a distinct feature of the
Ropianka Formation in the Przemysl area, especially in the
Wiar and Leszczyny members (Dzutynski and Kotlarczyk,
1988). They are represented either as olistostromes (Makdwka
Slump Debris, Babica Clays) or as huge olistoliths (e.g., We-

gierka Marls; Geroch et al., 1979). The frequency of exotic-
bearing deposits increases towards the external north-eastern-
most parts of the Skole Nappe (Nowak, 1963; Gucik, 1988).

PALAEOGEOGRAPHICAL REMARKS

The Skole Nappe comprises strata deposited in the Skole
Basin (outer part of the Tethys Ocean) during Hauterivian to
Miocene times (Kotlarczyk, 1978, 1988a, b; Poprawa and Ma-
lata, 2006). This basin developed on the thinned margins of the
North European Platform (Poprawa et al., 2006; Jankowski,
2015). The main, long-lasting sediment supply area was lo-
cated along its northern and northwestern margins (Ksigzkie-
wicz et al., 1962; Bromowicz, 1986; Golonka et al., 2008;
Cieszkowski et al., 2009; Salata and Uchman, 2013; Hoffman
et al.,, 2021). According to Bukowy and Geroch (1956), this
northern sediment supply area separated the Skole Basin from
the epicontinental basin to the north (Polish Cretaceous Basin).
These two basins were intermittently connected via a shallow
marine zone (Bukowy and Geroch, 1956). Ksigzkiewicz (1962)
introduced the term North Marginal Cordillera for this palaeo-
geographic structure. Its general position was established on
the basis of measurements of the palaeotransport directions of
the uppermost Cretaceous detrital material (Ksigzkiewicz,
1962; Bromowicz, 1974). To the south, the Skole Basin was
bordered by elevations that separated it from other basinal ar-
eas of the Carpathian Basins (Zytko, 1961; Poprawa and Mala-
ta, 2006; Golonka et al., 2019).

MATERIAL AND METHODS

For the study, 12 rock samples were taken from mudstone
and marlstone at four localities: Pratkowce | (Fig. 3C), Pratko-
wee Il (Fig. 3B), Gteboki Potok, and Zielonka (Fig. 3A). In gen-
eral, all sections studied are mainly characterized by alternating
layers of marlstones, marly shales and calcareous sandstones
typical of the Ropianka Formation (Nowak, 1963; Bromowicz,
1974, 1986; Kotlarczyk, 1978; Gucik et al., 2017).

PRALKOWCE |
(49°45'55.086"N, 22°43'1.836"E)

The section at Pratkowce | (prl) (Figs. 3C and 4) is devel-
oped in a 2 m-high bluff located near the beginning of the path
from Pratkowce village to Wapielnica Hill (Fig. 1B). The Ro-
pianka Formation at this site is characterized by marl- and
shale-dominated flysch deposits with thin-bedded sandstones.
Soil cover hinders access to the solid geology.

In the Pratkowce | section, a 15-20 cm thick breccia occurs
within the grey marly shales. It is composed of angular clasts
(up to 0.4 cm across) of mainly Stramberk-type limestones.
One sample of grey marly shale was collected for micro-
palaeontological examination.

PRALKOWCE lI
(49°4537.154°N, 22°43'24.895"E)

This section is located on a 3 m-high bluff along the local
path. The section consists of three exposures (prlla, prllb,
prlic), each ~2 m across. In the first exposure (prlla), the marly
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Fig. 1. Location of the study area on the eastern part of the Polish Skole Nappe (A) (map based on Kotlarczyk, 1988b;
Waskowska et al., 2019) and (B) simplified geological map of the study area (map based on Gucik et al., 2005)

shales include thin-bedded (0.5-2 cm) calcareous sandstones,
10-15 cm thick sandstones, and thick-bedded sandstones with
wavy lamination (Figs. 3B and 4). Farther along the path (6 m
from the first site), a well-preserved succession comprising grey
marls and marly shales continues (prllb; Fig. 4). The marls are
rich in ichnofossils, mainly Chondrites, traditionally distin-
guished as fucoids. In the third exposure (prlic), located 16 m

from the beginning of the section (prlic, Figs. 3B and 4), a con-
tact of matrix-supported conglomerate with thin-bedded calcar-
eous sandstone and marl is exposed. Single exotic clasts of ig-
neous pebbles (25 cm across) occur within poorly consolidated
calcareous sand and silt. Three samples were collected for
micropalaeontological examination.
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Fig. 2. Lithostratigraphic position of the Makowka Slump Debris in the study area
(based on Geroch et al., 1988; Gucik et al., 2017)

A - lithostratigraphic subdivision of the Skole Nappe according to Kotlarczyk (1978), Gasinski and Uchman (2009); B —
lithostratigraphic subdivision of the Ropianka Formation (after Kotlarczyk, 1978, 1988b)
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Fig. 3. Exposures of the Ropianka Formation in the study area: A — Zielonka section, Z4-layer rich
in foraminifera; B — Pratkowce Il section; C — Pratkowce | section
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Lithostratigraphy according to Gucik et al. (2005)

GLEBOKI POTOK
(49°45'16.153N, 22°44‘1.115"E)

This exposure was located in the gorge of the Gleboki Potok
stream, in two temporary excavations, each ~1-1.5 m deep.
The strata are now poorly exposed, and the original position of
the layers is indecipherable, being covered by surficial clay con-
taining crushed fragments of grey marl with fucoids. Only a
~50 cm thick segment of the original section was available to
study, characterized by greenish clay; two samples were col-
lected for biostratigraphic examination.

ZIELONKA
(49°45'56.523"N, 22°44’'43.488E)

The Zielonka section (Figs. 3A and 5) was a temporary
man-made section, excavated through a 2 m-thick Quaternary

cover (Fig. 1B). The Ropianka Formation is represented here
by grey marly shales, mudstones, and thin- to thick-bedded cal-
careous sandstones. A few loose clasts, ~15 cm across, of
Stramberk-type limestones, were found close to the exposure.
The presence of such exotic clasts at Zielonka was also re-
ported by Nowak (1963). Six samples of marly shale were col-
lected for micropalaeontological examination.

MICROPALAEONTOLOGICAL METHODS

The dating was based on foraminifera, obtained by standard
maceration of siltstone-marlstone deposits: crushing of very
fine-grained rocks to obtain a partial suspension that is washed
to remove the finest particles. Subsequently, samples (450 g
each), were soaked in hot water and next washed through 0.063
mm sieves and dried. Foraminifera were hand-picked from the
residue using a Delfa Optical IPOS-810 microscope. Subse-
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Lithostratigraphy according to Gucik et al. (2005)

quently, the foraminifera were identified and biostratigraphically
interpreted; selected examples were photographed.

Laboratory analyses were conducted in the Microscopic
Laboratory of the Department of Geochemistry, Mineralogy,
and Petrology at the Faculty of Geology of the University of
Warsaw. Taxonomic determination (at the rank of species or
genus; Table 1) and photographic documentation (Figs. 6—-10)
were carried out at the Department of General Geology and

Geotourism (Nikon VL100POL binocular microscope) and in
the Laboratory of Critical Elements (FE/ Quanta 200 FEG scan-
ning electron microscope) at the Faculty of Geology, Geophys-
ics and Environmental Protection, AGH, Krakow. The fora-
miniferal samples are housed at the Department of Historical
Geology, Regional Geology, and Palaeontology at the Faculty
of Geology of the University of Warsaw.
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Distribution of foraminifera in the samples studied

Table 1

Section

ZIELONKA

PRALKOWCE

GLEBOKI
POTOK

sample no.

Z1

Z3 | Z4

Z5

PRI

PRIIB | PRIIC

PR IIA

GP1

PLANKTONIC FORAMINIFERA

Abathomphalus spp. [A. mayaroensis (Bolli)?]

Archaeoglobigerina australis Huber

Archaeoglobigerina spp.

Contusotruncana patelliformis (Gandolfi)

Contusotruncana cf. plicata? (White)

Contusotruncana walfischensis (Todd)

Contusotruncana spp.

Ganserina ganseri (Bolli)

Globotruncana aegyptiaca Nakkady

Globotruncana arca (Cushman)

Globotruncana bulloides Vogler

Globotruncana falsostuarti Sigal

X [ X [ X [ X | X [X |X

Globotruncana linneiana (d’Orbigny)

Globotruncana rosetta (Carsey)

Globotruncana cf. rosetta (Carsey)

Globotruncana spp.

Globotruncanella minuta Caron et Gonzalez Donoso

Globotruncanella petaloidea (Gandolfi)

Globotruncanita insignis (Gandolfi)

Globotruncanita pettersi (Gandolfi)

x

Globotruncanita stuarti (de Lapparent)

Globotruncanita stuartiformis (Dalbiez)

Globotruncanita spp.

Laeviheterohelix dentata (Stenestad)

Laeviheterohelix glabrans (Cushman)

Laeviheterohelix spp.

Muricohedbergella holmdelensis (Olsson)

Muricohedbergella spp.

Planoglobulina acervulinoides (Egger)

X [ X [ X | X | X [ X |X [X

Planohedbergella circularis Huber et Petrizzo

Planohedbergella multispina (Lalicker)

Planohedbergella prairiehillensis Pessagno

Planohedbergella spp.

Planoheterohelix globulosa (Ehrenberg)

Planoheterohelix planata (Cushman)

X [ X [ X | X

Pseudotextularia elegans (Rzehak)

Pseudotextularia intermedia De Klasz

Pseudotextularia nuttalli (Voorwijk)

Racemiguembelina fructicosa (Egger)

Racemiguembelina powelli Smith and Pessagno

X X [ X [ X [ X [X [ X |X |X

Rectoguembelina cretacea Cushman

Rugoglobigerina rugosa (Plummer)

Rugotruncana circumnodifer (Finlay)

CALCAREOUS BENTHIC FORAMINIFERA

Alabamina dorsoplana (Brotzen)

Alabamina obtusa (Burrows et Holland)

Anomalinoides minuta Mello

Anomalinoides nobilis Brotzen

Anomalinoides pinguis (Jennings)

Anomalinoides div. sp.

X X [ X | X [X [ X
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Tab. 1 cont.

Section

ZIELONKA

PRALKOWCE

GLEBOKI
POTOK

sample no.

Z1

Z3

Z4

Z5

PRI

PRIIB

PRIIC

PR IIA

GP1

Bolivinoides draco (Marsson)

Cibicides ventratumidus Myatlyuk

Cibicidoides bembix (Marsson)

Cibicidoides succedens (Brotzen)

Cibicidoides padella (Jennings)

Cibicides and Cibicidoides div. sp.

Coryphostoma incrassatum (Reuss)

Gavelinella sandidgei (Brotzen)

Gavelinella spp.

Gyroidinoides angustiumbilicata (Ten Dam)

Gyroidinoides girardana (Reuss)

Gyroidinoides globosa (Hagenow)

x

Gyroidinoides nitida (Reuss)

Gyroidinoides turgidus (Hagenow)

Karreria fallax (Rzehak)

Laevidentalina megalopolitana (Reuss)

Nodosaria-Dentalina group of species

Nonionella troostae (Visser)

X X | X | X | X

Osangularia navarroana (Cushman)

Parrelloides sibiricus (Nyetskaya)

x

Praebulimina reussi (Morrow)

Praebulimina sp.

x

Pullenia dakotensis Mello

Quadrimorphina allomorphinoides (Reuss)

Saracenaria triangularis (d’Orbigny)

Siphonodosaria jacksonensis (Cushman et Applin)

Stensioeina gracilis Brotzen

Stensioeina pommerana Brotzen

Stensioeina spp.

X [ X X | X | X [X

AGGLUTINATED FORAMINIFERA

Ammodiscus cf. peruvianus Berry

Ammodiscus cretaceus (Reuss)

Ammodiscus planus Loeblich

Ammodiscus spp.

Ammosphaeroidina pseudopauciloculata (Mjatljuk)

Annectina sp.

Glomospira gordialis (Jones et Parker)

Hormosina velascoensis (Cushman) (chamber)

Hyperammina kenmilleri Kaminski

Paratrochamminoides spp.

Placentammina placenta (Grzybowski)

Recurvoides sp.

Rzehakina epigona (Rzehak)

Saccammina grzybowskii (Schubert)

SaccamminalPalcentammina sp.

Thalmannammina subturbinata (Grzybowski)
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RESULTS

Twelve samples were analysed biostratigra-
phically, and foraminifers were found in nine (Table
1). The frequency of specimens varied; only Z4 and
GP1 contained numerous foraminiferal tests (>200
specimens). The foraminiferal assemblages were
dominated by planktonic forms (Table 1), which
were either the only component of the assemblage
or accounted for >80%. They were represented
mainly by small specimens of the Heterohelicidae,
Globigerinelloididae and Hedbergellidae. Aimost all
planktonic forms are Late Cretaceous species with
the last occurrences in the late Maastrichtian. Cal-
careous benthic foraminifera are dominated by
small (~200 ym) specimens, mainly with convolute
or planispiral coiling (Cibicides- and Anomalina-
type shape); agglutinated foraminifera were an ac-
cessory component (Figs. 9 and 10). Foraminiferal
tests are preserved in only a "satisfactory” state of
preservation, and the apertural parts are broken or
corroded by dissolution and commonly infilled or
partly filled with sediment. Redeposition of the ma-
terial from older and consolidated deposits is un-

likely. The assemblage is taxonomically comple-
mentary with no traces of earlier lithification. Possi- Fig. 6. Selected planktonic foraminiferids from the samples studied

ble transport of foraminiferal tests from a shallowto 4 5 _ | qevineteronelix dentata (Stenestad); 3-5 — Planoheterohelix globulosa

deeper part of the basin was brief (if ever occurred),  (Enrenberg); 6, 7 — Planoglobulina acervulinoides (Egger); 8 — Pseudotextularia

so the biostratigraphic dates obtained are assumed  elegans (Rzehak); 9, 10 — Pseudotextularia nuttalli (Voorwijk); 11 — Racemi-

to determine the time of sedimentation. guembelina fructicosa (Egger); scale: 100 um; A, B, C — the same specimen from
different perspectives

BIOSTRATIGRAPHY

PRALKOWCE SECTION

The foraminiferal assemblages are dominated
by poorly diverse and rare forms of mainly Plano-
heterohelix globulosa (Ehrenberg) (Fig. 6) and Pla-
nohedbergella prairiehillensis Pessagno (Fig. 7).
Poorly-preserved specimens of Abathomphalus spp.
(probably Abathomphalus mayaroensis? Bolli) were
found in the prlla sample. Abathomphalus spp. is a
typical late Maastrichtian species (Robaszynski et
al., 1984; Bolli et al., 1985) and determines the strati-
graphic position of the sample. The upper-age limit is
determined by the co-occurring Planohedbergella
prairiehillensis Pessagno and Archaeoglobigerina
australis Huber which ranged up to early late
Maastrichtian (Premoli Silva and Sliter, 2002; Pre-
moli Silva and Verga, 2004; BouDagher-Fadel,
2015; Microtax.org; Fig. 11).

Besides the cosmopolitan Campanian-Maastri-
chtian forms, sample PRIIC provided Planohedber-
gella prairiehillensis Pessagno and Globotruncana
orientalis EI Naggar. The two latter forms disap-
peared at the end of the Maastrichtian, within the
upper Maastrichtian Abathomphalus mayaroensis
Zone (Premoli Silva and Sliter, 2002; Premoli Silva
and Verga, 2004; BouDagher-Fadel, 2015;
Microtax.org). Additionally, one tiny specimen of Fig. 7. Selected planktonic foraminiferids from the samples studied
Rectoguembelina cretacea Cushman was found. It

belongs to a small group of forms that appeared in 1, 2 — Planohedbergella prairiehillensis Pessagno; 3 — Planohedbergella multi-
" . spina (Lalicker); 4, 5 — Planohedbergella circularis Huber et Petrizzo; 6 — Murico-

the Maastrichtian and survived the Crgtaceous/ Pa- hedbergella holmdelensis (Olsson); 7 — Rugoglobigerina rugosa (Plummer); 8 —

leogene boundary (Olsson, 1999; Microtax, org).  archaeoglobigerina australis Huber; scale: 100 pm: A, B, C — the same specimen

Unfortunately, it disintegrated before photographic from different perspectives

documentation.


https://doi.org/10.5479/si.00810266.85.1

10 Jan Woyda et al. / Geological Quarterly, 2023, 67: 45

Fig. 8. Selected planktonic foraminiferids from the samples studied

Sample Z4 contains the most numerous and di-
verse foraminiferal assemblage and provides the
best biostratigraphic information. Contusotruncana
walfischensis (Todd) (Fig. 8: 1) is dated to the mid-
dle and late Maastrichtian (Robaszynski et al.,
1984; Premoli Silva and Sliter, 2002; Premoli Silva
and Verga, 2004; BouDagher-Fadel, 2015; mictro-
tax.org) as is Racemiguembelina fructicosa (Egger)
(Fig. 6: 11) with a range from middle to late Maastri-
chtian (Bolli et al., 1985; Premoli Silva and Sliter,
2002; Premoli Silva and Verga, 2004; BouDagher-
-Fadel, 2015). Both forms co-occur with Globo-
truncana bulloides Volger, Globotruncanita insignis
(Gandolfi), Ganserina ganseri (Bolli), Planohetero-
helix planata (Cushman) and Planohedbergella
prairiehillensis Pessagno that extend from the
Campanian to Maastrichtian with last occurrences
in the early late Maastrichtian (e.g., Premoli Silva
and Sliter, 2002; Premoli Silva and Verga, 2004;
BouDagher-Fadel, 2015; Microtax.org). The com-
mon presence of these taxa coincides with the
Racemigumbelina fructicosa-Abathomphalus ma-
yaroensis zones. Among the benthic foraminifera, a
few specimens of the late Maastrichtian Bolivino-
ides draco (Marsson) were recognized (Fig. 10:
14). This is a truly late Maastrichtian taxon — its
range equates to the lower and middle part of the
Hoploscaphites constrictus crassus ammonite
Zone as recognized in the Polish Cretaceous Basin
(Dubicka and Peryt, 2016; Walaszczyk et al.,
2016).

1 — Contusotruncana walfischensis (Todd), 2 — Globotruncana aegyptiaca
Nakkady; 3 — Globotruncana arca (Cushman); 4 — Globotruncanita pettersi

(Gandolfi); 5 — Globotruncanita stuartiformis (Dalbiez); 6 — Globotruncanita

DISCUSSION

stuarti (de Lapparent); 7 — Globotruncanita insignis (Gandolfi); 8 — Gansserina
ganseri (Bolli); scale: 100 um; A, B, C — the same specimen from different per-

spectives

GLEBOKI POTOK SECTION

Numerous and diverse planktonic foraminifera, dominated
by biserial and planispiral forms, characterize the GPI sample.
The presence of Rugotruncana circumnodifer (Finlay), which is
recorded from the late Campanian to the late Maastrichtian, up
to the lower part of the Abathomphalus mayaroensis Zone (Pre-
moli Silva and Verga, 2004; BouDagher-Fadel, 2015) deter-
mines the age of the sample (Fig. 11). It co-occurs with Globo-
truncana linneiana (d’Orbigny) and Planohedbergella prairie-
hillensis (Pessagno) with a similar last occurrence dated to the
lower Abathomphalus mayaroensis Zone (Robaszynski et al.,
1984; Bolli et al., 1985; Premoli Silva and Sliter, 2002; Premoli
Silva and Verga, 2004; BouDagher-Fadel, 2015; Microtax.org).

ZIELONKA SECTION

Six samples were collected from the Zielonka section (Fig.
5); two (Z2 and Z6) were barren.

In sample Z3 Contusotruncana cf. plicata (White) was iden-
tified, which is a late Maastrichtian species limited to the early
late Maastrichtian (Robaszynski et al., 1984; BouDagher-Fa-
del, 2015; Microtax.org). However, it is poorly preserved, and
so identification is not certain.

The lithostratigraphic position of the exotic
rocks in Kruhel Wielki area has been the subject of
research since the second half of the 19th century.

These strata are most often treated as part of the Ropianka For-
mation of Maastrichtian or Maastrichtian-Paleocene age
(Bukowy and Geroch, 1956; Geroch et al., 1988; Gazdzicka,
1995), but also as deposited within the Maastrichtian-Oligocene
interval (Olszewska et al., 2011) or Miocene (Jankowski, 1998,
2007). The stratigraphy of the Ropianka Formation in the
Gruszowa-Pratkowce Thrust Sheet has remained uncertain in
several respects. Due to a lack of biostratigraphically well-docu-
mented exposures, complicated tectonic settings, and a subdi-
vision of the Ropianka Formation based on sedimentary cycles
(Kotlarczyk, 1978), the vast majority of deposits in the study
area have been included into an undivided stratigraphic interval
encompassing the entire Upper Cretaceous and part of the
Paleocene (Gucik et al., 2005, 2017).

Up until now, the most precise biostratigraphic data based
on foraminifera in the study area were published by Bukowy and
Geroch (1956) (Fig. 12), who dated the marls exposed on
Iwanowa Hill (Fig. 1B) to the upper lower Maastrichtian. The
biostratigraphic analysis by Bukowy and Geroch (1956) was
based on 20 samples. They distinguished three structural
groups of foraminiferal assemblages: Group | dominated by ag-
glutinated taxa typical of flysch deposits; Group Il with poorly
preserved calcareous planktonic forms, and Group IIl with
abundant calcareous foraminifera. In one sample (no. 5) of
Group |, Bukowy and Geroch (1956) noted a co-occurrence of
the Late Cretaceous planktonic globotruncanids and Rzehakina
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Fig. 9. Selected calcareous benthic foraminiferids
from the samples studied

1 — Pullenia dakotensis Mello; 2 — Cibicidoides cf. padella (Jennings); 3 — Gyro-
idinoides girardana (Reuss); 4 — Cibicides bembix (Marsson); 5 — Gyroidinoides
angustiumbilicata (Ten Dam); 6 — Anomalinoides pinguis (Jennings); 7 — Ano-
malinoides minuta Mello; 8 — Anomalinoides nobilis Brotzen; scale: 100 um; A,
B, C — the same specimen from different perspectives

inclusa (Grzybowski) the stratigraphic range of which is, how-
ever, from the Campanian to the end of the Maastrichtian (e.g.,
Morgiel and Szymankowska, 1978; Morgiel and Olszewska,
1981; Waskowska et al., 2019), in addition to R. fissistomata
(Grzybowski) which is considered to be Paleocene (Olszewska,
1997; Jurkiewicz, 1967; Malata et al., 1996).

In the Carpathians, single, small specimens of R. fissisto-
mata (Grzybowski) have been occasionally observed in fora-
miniferal assemblages of the A. mayaroensis Zone sensu
Caron, 1985 (Bubik et al., 1999; Waskowska et al., 2021). All
this data suggested a younger age of the deposits and indi-
cated rather the uppermost Maastrichtian.

Bukowy and Geroch (1956) listed and illustrated stratigra-
phically important taxa. According to the present state of knowl-
edge, it was possible to re-evaluate some taxa and their strati-
graphic ranges. Consequently, Pseudotextularia varians Rze-
hak shown in their fig. 12, pl. XXVIII corresponds to Pseudo-
textularia intermedia De Klasz; P. varians Rzehak shown in
their fig. 13, pl. XXVIII corresponds to Racemiguembelina
fructicosa (Egger); Globotruncana membranacea (Ehrenberg)
shown in their fig. 11, pl. XXVIII corresponds to Globotruncana

havanensis (Voorwijk). Taking into account the recent range of
R. fructicosa (Egger) (Bolli et al., 1985; Premoli Silva and Sliter,
2002; Premoli Silva and Verga, 2004; BouDagher-Fadel, 2015)
this points to an upper Maastrichtian position of the sample.
Bukowy and Geroch (1956) also revised data provided pre-
viously by Wojcik (1907) from the Kruhel Wielki Quarry (Fig. 1B)
and concluded that the age of the Wapielnica Hill deposits is not
Oligocene but Maastrichtian (Fig. 12). However, based on the
presence of Abathomphalus cf. mayaroensis (Bolli), the age of
these deposits might be safely limited to the late Maastrichtian.
An additional stratigraphic study in Kruhel Wielki Quarry
(Wapielnica Hill, Fig. 1B) was made by Geroch et al. (1988) who
determined the Maastrichtian age (undivided) for the matrix of
conglomerates based on planktonic and benthic foraminifera.
They listed Bolivinoides draco (Marsson). A. mayaroensis
(Bolli) and Abathomphalus cf. intermedia (Bolli) that are charac-
teristic of the late Maastrichtian (Robaszynski et al., 1984; Bolli
et al., 1985; Dubicka and Peryt, 2016) which might more pre-
cisely specify the age of these deposits. Gucik (in Geroch et. al.,
1988), in turn, based on the tectonic setting of the marginal part
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of the Skole Nappe in the Przemysl area, inferred a
Paleocene age for these conglomerates (Fig. 12).

Studies based on nannoplankton (Gazdzicka,
1995) confirmed the late Maastrichtian age of the
Makowka Slump Debris (upper part of the Ropianka
Fm., Figs. 2B and 12). According to Olszewska et
al. (2011), exotic rocks in the Kruhel Wielki area oc-
cur within Maastrichtian to Oligocene deposits (Fig.
12) and the Kruhel Wielki olistolith is located within
Maastrichtian strata. Olszewska et al. (2011) identi-
fied also some Turonian forms (Fig. 12). These,
however, might have been easily redeposited from
older strata.

The newly sampled material from deposits of
the Gruszowa-Pratkowce Thrust Sheet gave posi-
tive biostratigraphical results. The Zielonka and
Gteboki Potok deposits contain foraminiferal as-
semblages typical of the lower and middle parts of
the upper Maastrichtian. This new data corre-
sponds to foraminiferal assemblages listed previ-
ously by Bukowy and Geroch (1956), Geroch et al.
(1988) and Gazdzicka (1995), although at least in
some cases, variously interpreted.

SUMMARY AND CONCLUSIONS

The Ropianka Formation in the area of Prze-
mysl| constitutes the host rocks for large olistoliths
(e.g., Kruhel Wielki) in addition to beds of exotic
conglomerates and breccias mainly composed of
Stramberg-type limestones. The timing of redepo-

Fig. 10. Selected agglutinated (1-7) and calcareous benthic (8-17) sition of these exotic blocks has been greatly dis-
foraminiferids from the samples studied puted in the literature.

1 — Glomospira gordialis (Jones et Parker); 2 — Placentammina placenta (Grzy- Based on new finds of planktonic and calcare-

bowski); 3 — Recurvoides sp.; 4 — Rzehakina epigona (Rzehak); 5 — Ammo-  0Us benthic foraminifera, dgposﬂsfrom th.e sections

sphaeroidina pseudopauciloculata (Mjatljuk); 6, 7 — Siphonodosaria sp.; 8 —  analysed (also those hosting exotic-bearing layers)

Laevidentalina sp.; 9 — Nodosaria sp.; 10 — Coryphostoma incrassatum (Reuss);  can be attributed to the lower/middle upper Maastri-
11 — Nonionella troostae (Visser); 12 — Quadrimorphina allomorphinoides (Re-  chtian, covering the interval of R. fructicosa up to
uss); 13, 14 — Bolivinoides draco (Marsson); 15 — Stensioeina pommerana  the lower part of the A. mayaroensis foraminifera
Brotzen; 16 — Alabamina dorsoplana (Brotzen); 17 — Karreria fallax (Rzehak); Zone.

scale: 100 um; A, B, C — the same specimen from different perspectives
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Fig. 12. The age of the exotic-bearing layers or adjacent
flysch beds in the area of Kruhel Wielki obtained
by different authors

The stratigraphic positions of the currently examined samples

are in blue (right side)

The new stratigraphic results are in line with data based on
a nannoplankton study (Gazdzicka, 1995) and those obtained

by re-evaluation of the taxonomic list and illustrations of fora-
minifera published by Bukowy and Geroch (1956) and Geroch
et al. (1988).

Accordingly, the late Maastrichtian age of the Ropianka For-
mation at the Zielonka locality has some fundamental conse-
quences. Formerly, it was included into the Paleocene Wola
Korzeniecka Member. The new biostratigraphic data refute its
Paleocene age. This has forced a change of its
lithostratigraphic  positon from the Paleocene Wola
Korzeniecka Member, as proposed by Gucik in Geroch et al.
(1998), to the Leszczyny Member, as we propose here.

According to the inferred tectonic architecture, field obser-
vations and geological mapping, the deposits in the Zielonka
section might constitute the lower stratigraphic age-limit of the
vast exotic-bearing layers in the Wapielnica and Iwanowa hills
(Fig. 1B), thus also for the Kruhel Wielki olistolith.

Moreover, it cannot be excluded that even higher levels
(younger) of the Maastrichtian are present in the area of
Zielonka, Kruhel Wielki Quarry and Pratkowce (Fig. 1B), thus
potentially underlying the olistolith and olistostrome/s layer/s.
Currently, it is a matter of speculation whether one or more
depositional events were responsible for the emplacement of
these exotic materials into the Ropianka Formation.

In conclusion, the exotic depositional event, its strata now
within the marginal part of the Gruszowa-Pratkowce Thrust
Sheet, took place not earlier than in the early late Maastrichtian.

A marked decrease in the exotic rocks towards the west
from the Wapielnica and lwanowa hills is documented both on
available geological maps and in fieldwork results of the au-
thors. However, since there is no correlation between exotic-
bearing layers in the Gruszowa-Pratkowce Thrust Sheet with
those in adjacent units, the time of redeposition of exotic mate-
rial in surrounding units will be further explored by the authors.
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