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The ge ol ogy of the Carpathian orogen in the Przemyœl area shows a di verse ar ray of rock ages and tec ton ics. How ever, due
to com pli cated tec tonic set tings and lim ited ex po sures, es tab lish ing the pre cise ages of se lected sec tions and their struc tural 
ar range ment is chal leng ing. A par tic u larly con ten tious as pect is the un cer tain age of the ex otic-bear ing lay ers in the re gion,
with pre vi ous age dates rang ing from Neocomian to Mio cene, lead ing to sig nif i cant age dis crep an cies even for the same
sec tions. There fore, the need for well-de fined age de ter mi na tions is cru cial. To ad dress this is sue we es tab lished pre cise
biostratigraphic con straints on se lected sec tions in the north ern part of the Skole Nappe, spe cif i cally within the Ropianka
For ma tion de vel oped as marly and silty de pos its with car bon ate sand stones and ex otic ma te rial in clud ing large olistoliths.
Plank tonic and cal car e ous ben thic foraminifera from the ex po sures stud ied in di cated the lower up per Maastrichtian, em -
brac ing the in ter val of the Racemiguembelina fructicosa and lower part of the Abathomphalus mayaroensis zones. Ad di tion -
ally, re-eval u a tion of the data of Bukowy and Geroch (1956) from the Iwanowa Hill sec tion in di cated its late Maastrichtian
age, not the early Maastrichtian as pre vi ously in ferred. Based on this new biostratigraphic data, the de pos its of the Zielonka
sec tion are here re clas si fied to be long to the Leszczyny Mem ber, and not the Paleocene Wola Korzeniecka Mem ber as pro -
posed by Gucik (Geroch et al., 1988). The sec tions stud ied seem to mark the lower age-limit of the redeposition of ex otic ma -
te rial crop ping out in the mar ginal part of the Gruszowa-Pra³kowce Thrust Sheet.

Key words: Pol ish Outer Carpathians, Skole Nappe, Ropianka Fm., biostratigraphy, foraminifera, ex otic-bear ing lay ers,
olistoliths, Maastrichtian.

INTRODUCTION

The ge ol ogy of the Przemyœl area is di rectly linked to the
evo lu tion of the Carpathian orogen and re veals great com plex -
ity as re gards both the age of the rocks and the tec ton ics. Nu -
mer ous rock suc ces sions from var i ous strati graphic units have
been rec og nized and doc u mented within this rel a tively small re -
gion (Kotlarczyk, 1988a, b; Szajnocha, 1901; Gucik et al., 2005, 
2017). Nev er the less, due to com pli cated tec tonic set tings, and
a lim ited num ber of nat u ral and ar ti fi cial ex po sures, it has been
dif fi cult to es tab lish con tin u ous suc ces sions of well-con strained 
age and struc tural ar range ment.

One of the most com plex and con tro ver sial as pects is the
prob lem of the un cer tain age of the strata con tain ing ex otic rock 
frag ments, here termed ex otic-bear ing lay ers, rec og nized in the 
Przemyœl area (with in some cases flysch suc ces sions as their
host rock) (Wójcik, 1907, 1913–1914; Ney, 1956; Nowak, 1963; 

Kotlarczyk, 1978, 1988a, b; Geroch et al., 1979; Gucik et al.,
2005, 2017). Up to now, dif fer ent ages have been pro posed for
these, rang ing from the Neocomian (NiedŸwiedzki, 1876)
through Turonian, Maastrichtian-Oligocene (Olszewska et al.,
2011), late early Maastrichtian (Bukowy and Geroch, 1956),
late Maastrichtian (GaŸdzicka, 1995, 2001); Maastrichtian and
Paleocene (Geroch et al., 1988), Paleocene (Gucik in Geroch
et al., 1988), early Oligocene (Wójcik, 1907) to Mio cene (Janko -
wski, 1998, 2007). Be cause of such large dis crep an cies in the
age of the ex otic-bear ing lay ers, even based on sam ples (at
least in some cases) from the same lo cal i ties, new well-con -
strained age de ter mi na tion was needed.

In the Skole Nappe, plank tonic foraminifera are com monly
used as a re li able biostratigraphic tool, es pe cially in dat ing of
the Cre ta ceous flysch de pos its (e.g., Bukowy and Geroch,
1956; Geroch et al., 1988; Gasiñski and Uchman, 2009; 2011;
Gasiñski et. al., 2013; Kêdzierski et al., 2015; Kowalczewska
and Gasiñski, 2018; Waœkowska et al., 2019; Machaniec et al.,
2020, 2022 and ref er ences therein).

This study pro vides in sights into the biostratigraphic po si -
tion of se lected sec tions in the Przemyœl area, shed ding light on
the age of the ex otic-bear ing lay ers within the Ropianka For ma -
tion in the north ern part of the Skole Nappe. The pre cise dat ing
of these de pos its has sig nif i cant im pli ca tions for re con struct ing
the tec tonic and palaeoenvironmental his tory.
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GEOLOGICAL SETTING

LOCATION OF THE STUDY AREA

The study area is lo cated in the Pol ish part of the Outer
Carpathians in the vi cin ity of Przemyœl (Fig. 1A). Geo graph i -
cally it con sti tutes the east ern part of the Przemyœl Foot hills
(Richling et al., 2021). In a geo log i cal con text, it be longs to the
mar ginal part of the Skole Nappe – the north ern most part of the
West ern Outer Carpathians. The lat ter is overthrusted onto the
autochthonous Mio cene de pos its in its base ment or onto the
Stebnik and Borys³aw-Pokucie Nappes in the east ern Pol ish
part (Kotlarczyk, 1988a; Gucik et al., 2005, 2017). In the Prze -
myœl area, the Skole Nappe is built of Me so zoic flysch de pos its
be long ing to the Ropianka For ma tion and to a lesser ex tent to
the over ly ing Paleocene-Mio cene Var ie gated Shale, Eocene
Hi ero glyphic For ma tion, Oligocene Menilite For ma tion and
Oligo cene -Mio cene Krosno For ma tion (Fig. 1A; Kotlar czyk,
1978, 1988a, b; Gucik et al., 2005, 2017). The tec ton ics of the
most ex ter nal parts of the Skole Nappe are char ac ter ized by a
stack of thrust sheets (Kotlarczyk, 1988b; Gucik et al., 2005,
2017). The sec tions ana lysed are lo cated within the Gruszowa -
-Pra³kowce Thrust Sheet (Fig. 1B).

The first lithostratigraphic doc u men ta tion and sub di vi sion of 
the flysch suc ces sion form ing the Skole Nappe in the Przemyœl
area was con ducted in the 1870s by Paul and Tietze (1877),
who dis tin guished the Ropianka beds in Pra³kowce Vil lage.
NiedŸwiedzki (1876), based on ammonites, dated this suc ces -
sion as of the Neocomian age. Uhlig (1894), af ter re vi sion of the 
pre vi ous re search, in cluded these de pos its into the Late Cre ta -
ceous “inoceramian beds”. Based on com pre hen sive lithostrati -
graphic stud ies, Kotlarczyk (1978) pro posed a new, for ma lized
sub di vi sion of the Skole Nappe suc ces sion in the Przemyœl
area and in cluded these de pos its into the Ropianka For ma tion.
The re sults of ex ten sive field work con ducted in the late 1970s
and 1980s were sum ma rized in pa pers by Kotlarczyk (1978,
1988b) and the geo log i cal maps of Gucik (Geroch et al., 1988;
Gucik et al., 2005). 

LITHOSTRATIGRAPHY

The old est de pos its rec og nized in the Skole Nappe are dark 
mudstones of the Be³win Mudstone in cluded into the Spass
Shale (Kotlarczyk, 1978, 1988a, b; Fig. 2A) and other de pos its
char ac ter is tic of deep en vi ron ments (Douhe Shale) (Kotlar -
czyk, 1978, 1988a, b). The most im por tant part of the en tire
suc ces sion of the Skole Nappe is the Ropianka For ma tion of
Turonian to Paleocene age (Kotlarczyk, 1988a). It is built of
siliciclastic rocks (thick-bed ded sand stones), car bon ate turbi -
ditic se quences (marly shales, thick-bed ded marls), and olisto -
stromes (Kotlarczyk, 1988a). The Ropianka For ma tion has
been sub di vided into four mem bers: the Cisowa Mem ber, Wiar
Mem ber, Leszczyny Mem ber, and Wola Korzeniecka Mem ber
(Fig. 2B). The pres ence of var ie gated shale units (dated bio -
strati graphically), lo cated within or be tween these mem bers,
served as cor re la tive ho ri zons, en abling their cor re la tion be -
tween var i ous ar eas of the NE part of the Skole Nappe (Kot -
larczyk, 1978). 

The ex otic-bear ing beds con sti tute a dis tinct fea ture of the
Ropianka For ma tion in the Przemyœl area, es pe cially in the
Wiar and Leszczyny mem bers (D¿u³yñski and Kotlarczyk,
1988). They are rep re sented ei ther as olistostromes (Makówka
Slump De bris, Babica Clays) or as huge olistoliths (e.g., Wê -

gierka Marls; Geroch et al., 1979). The fre quency of ex otic-
 bear ing de pos its in creases to wards the ex ter nal north-east ern -
most parts of the Skole Nappe (Nowak, 1963; Gucik, 1988). 

PALAEOGEOGRAPHICAL REMARKS

The Skole Nappe com prises strata de pos ited in the Skole
Ba sin (outer part of the Tethys Ocean) dur ing Hauterivian to
Mio cene times (Kotlarczyk, 1978, 1988a, b; Poprawa and Ma -
lata, 2006). This ba sin de vel oped on the thinned mar gins of the
North Eu ro pean Plat form (Poprawa et al., 2006; Jankowski,
2015). The main, long-last ing sed i ment sup ply area was lo -
cated along its north ern and north west ern mar gins (Ksi¹¿kie -
wicz et al., 1962; Bromowicz, 1986; Golonka et al., 2008;
Cieszkowski et al., 2009; Salata and Uchman, 2013; Hoffman
et al., 2021). Ac cord ing to Bukowy and Geroch (1956), this
north ern sed i ment sup ply area sep a rated the Skole Ba sin from
the epicontinental ba sin to the north (Pol ish Cre ta ceous Ba sin).
These two bas ins were in ter mit tently con nected via a shal low
ma rine zone (Bukowy and Geroch, 1956). Ksi¹¿kiewicz (1962)
in tro duced the term North Mar ginal Cor dil lera for this palaeo -
geographic struc ture. Its gen eral po si tion was es tab lished on
the ba sis of mea sure ments of the palaeotransport di rec tions of
the up per most Cre ta ceous de tri tal ma te rial (Ksi¹¿kie wicz,
1962; Bromowicz, 1974). To the south, the Skole Ba sin was
bor dered by el e va tions that sep a rated it from other basinal ar -
eas of the Carpathian Bas ins (¯ytko, 1961; Poprawa and Mala -
ta, 2006; Golonka et al., 2019).

MATERIAL AND METHODS

For the study, 12 rock sam ples were taken from mudstone
and marlstone at four lo cal i ties: Pra³kowce I (Fig. 3C), Pra³ko -
wce II (Fig. 3B), G³êboki Potok, and Zielonka (Fig. 3A). In gen -
eral, all sec tions stud ied are mainly char ac ter ized by al ter nat ing 
lay ers of marlstones, marly shales and cal car e ous sand stones
typ i cal of the Ropianka For ma tion (Nowak, 1963; Bromowicz,
1974, 1986; Kotlarczyk, 1978; Gucik et al., 2017).

PRA£KOWCE I 
(49°45‘55.086”N, 22°43‘1.836”E)

The sec tion at Pra³kowce I (prI) (Figs. 3C and 4) is de vel -
oped in a 2 m-high bluff lo cated near the be gin ning of the path
from Pra³kowce vil lage to Wapielnica Hill (Fig. 1B). The Ro -
pianka For ma tion at this site is char ac ter ized by marl- and
shale-dom i nated flysch de pos its with thin-bed ded sand stones.
Soil cover hin ders ac cess to the solid ge ol ogy. 

In the Pra³kowce I sec tion, a 15–20 cm thick brec cia oc curs
within the grey marly shales. It is com posed of an gu lar clasts
(up to 0.4 cm across) of mainly Stramberk-type lime stones.
One sam ple of grey marly shale was col lected for micro -
palaeontological ex am i na tion.

PRA£KOWCE II  
(49°45‘37.154‘’N, 22°43‘24.895‘’E)

This sec tion is lo cated on a 3 m-high bluff along the lo cal
path. The sec tion con sists of three ex po sures (prIIa, prIIb,
prIIc), each ~2 m across. In the first ex po sure (prIIa), the marly
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shales in clude thin-bed ded (0.5–2 cm) cal car e ous sand stones,
10–15 cm thick sand stones, and thick-bed ded sand stones with
wavy lam i na tion (Figs. 3B and 4). Far ther along the path (6 m
from the first site), a well-pre served suc ces sion com pris ing grey 
marls and marly shales con tin ues (prIIb; Fig. 4). The marls are
rich in ichnofossils, mainly Chondrites, tra di tion ally dis tin -
guished as fuc oids. In the third ex po sure (prIIc), lo cated 16 m

from the be gin ning of the sec tion (prIIc, Figs. 3B and 4), a con -
tact of ma trix-sup ported con glom er ate with thin-bed ded cal car -
e ous sand stone and marl is ex posed. Sin gle ex otic clasts of ig -
ne ous peb bles (25 cm across) oc cur within poorly con sol i dated
cal car e ous sand and silt. Three sam ples were col lected for
micropalaeontological ex am i na tion.
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Variegated Shales

Fig. 1. Lo ca tion of the study area on the east ern part of the Pol ish Skole Nappe (A) (map based on Kotlarczyk, 1988b;
Waœkowska et al., 2019) and (B) sim pli fied geo log i cal map of the study area (map based on Gucik et al., 2005)

https://doi.org/10.14241/asgp.2019.04


4 Jan Woyda / Geological Quarterly, 2023, 67: 45

A B
P

a
le

o
g

e
n

e

Lithostratigraphy

Fig. 2. Lithostratigraphic po si tion of the Makówka Slump De bris in the study area 
(based on Geroch et al., 1988; Gucik et al., 2017) 

A – lithostratigraphic sub di vi sion of the Skole Nappe ac cord ing to Kotlarczyk (1978), Gasiñski and Uchman (2009); B –
lithostratigraphic sub di vi sion of the Ropianka For ma tion (af ter Kotlarczyk, 1978, 1988b)

A

B C

Fig. 3. Ex po sures of the Ropianka For ma tion in the study area: A – Zielonka sec tion, Z4-layer rich 
in foraminifera; B – Pra³kowce II sec tion; C – Pra³kowce I sec tion
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G£ÊBOKI POTOK 

(49°45‘16.153�N, 22°44‘1.115�E)

This ex po sure was lo cated in the gorge of the G³êboki Potok 
stream, in two tem po rary ex ca va tions, each ~1–1.5 m deep.
The strata are now poorly ex posed, and the orig i nal po si tion of
the lay ers is in de ci pher able, be ing cov ered by surficial clay con -
tain ing crushed frag ments of grey marl with fuc oids. Only a
~50 cm thick seg ment of the orig i nal sec tion was avail able to
study, char ac ter ized by green ish clay; two sam ples were col -
lected for biostratigraphic ex am i na tion. 

ZIELONKA 

(49°45’56.523�N, 22°44’43.488�E)

The Zielonka sec tion (Figs. 3A and 5) was a tem po rary
man-made sec tion, ex ca vated through a 2 m-thick Qua ter nary

cover (Fig. 1B). The Ropianka For ma tion is rep re sented here
by grey marly shales, mudstones, and thin- to thick-bed ded cal -
car e ous sand stones. A few loose clasts, ~15 cm across, of
Stramberk-type lime stones, were found close to the ex po sure.
The pres ence of such ex otic clasts at Zielonka was also re -
ported by Nowak (1963). Six sam ples of marly shale were col -
lected for micropalaeontological ex am i na tion.

MICROPALAEONTOLOGICAL METHODS

The dat ing was based on foraminifera, ob tained by stan dard
mac er a tion of siltstone-marlstone de pos its: crush ing of very
fine-grained rocks to ob tain a par tial sus pen sion that is washed
to re move the fin est par ti cles. Sub se quently, sam ples (450 g
each), were soaked in hot wa ter and next washed through 0.063
mm sieves and dried. Foraminifera were hand- picked from the
res i due us ing a Delta Op ti cal IPOS-810 mi cro scope. Sub se -
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Fig. 4. Lithological logs of the Pra³kowce I and II sec tions

Lithostratigraphy ac cord ing to Gucik et al. (2005)



quently, the foraminifera were iden ti fied and biostratigraphically
in ter preted; se lected ex am ples were pho to graphed.

Lab o ra tory anal y ses were con ducted in the Mi cro scopic
Lab o ra tory of the De part ment of Geo chem is try, Min er al ogy,
and Pe trol ogy at the Fac ulty of Ge ol ogy of the Uni ver sity of
War saw. Tax o nomic de ter mi na tion (at the rank of spe cies or
ge nus; Ta ble 1) and pho to graphic doc u men ta tion (Figs. 6–10)
were car ried out at the De part ment of Gen eral Ge ol ogy and

Geotourism (Nikon VL100POL bin oc u lar mi cro scope) and in
the Lab o ra tory of Crit i cal El e ments (FEI Quanta 200 FEG scan -
ning elec tron mi cro scope) at the Fac ulty of Ge ol ogy, Geo phys -
ics and En vi ron men tal Pro tec tion, AGH, Kraków. The fora -
miniferal sam ples are housed at the De part ment of His tor i cal
Ge ol ogy, Re gional Ge ol ogy, and Palae on tol ogy at the Fac ulty
of Ge ol ogy of the Uni ver sity of War saw.
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Fig. 5. Lithological log of the Zielonka sec tions

Lithostratigraphy ac cord ing to Gucik et al. (2005)
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T a  b l e  1

Dis tri bu tion of foraminifera in the sam ples stud ied

Sec tion ZIELONKA PRA£KOWCE
G£ÊBOKI 
POTOK

sam ple no. Z1 Z3 Z4 Z5 PR I PRIIB PRIIC PR IIA GP1

PLANKTONIC FORAMINIFERA

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

Archaeoglobigerina aus tra lis Huber x x x

Archaeoglobigerina spp. x

Contusotruncana patelliformis (Gandolfi) x

Contusotruncana cf. plicata? (White) x

Contusotruncana walfischensis (Todd) x

Contusotruncana spp. x

Ganserina ganseri (Bolli) x

Globotruncana aegyptiaca Nakkady x x

Globotruncana arca (Cushman) x x x x

Globotruncana bulloides Vogler x

Globotruncana falsostuarti Sigal x x

Globotruncana linneiana (d’Orbigny) x

Globotruncana rosetta (Carsey) x

Globotruncana cf. rosetta (Carsey) x x

Globotruncana spp. x x x x x x

Globotruncanella minuta Caron et Gon za lez Donoso x

Globotruncanella petaloidea (Gandolfi) x

Globotruncanita insignis (Gandolfi) x x

Globotruncanita pettersi (Gandolfi) x

Globotruncanita stuarti (de Lapparent) x

Globotruncanita stuartiformis (Dalbiez) x x

Globotruncanita spp. x x x

Laeviheterohelix dentata (Stenestad) x x x

Laeviheterohelix glabrans (Cushman) x x x

Laeviheterohelix spp. x x x

Muricohedbergella  holmdelensis (Olsson) x x x x x

Muricohedbergella spp. x x

Planoglobulina acervulinoides (Egger) x

Planohedbergella circularis Huber et Petrizzo x x

Planohedbergella multispina (Lalicker) x

Planohedbergella prairiehillensis Pessagno x x x x x x

Planohedbergella spp. x x x

Planoheterohelix globulosa (Ehrenberg) x x x x x x x

Planoheterohelix planata (Cushman) x x x x x

Pseudotextularia elegans (Rzehak) x x x

Pseudotextularia intermedia De Klasz x x

Pseudotextularia nuttalli (Voorwijk) x x x

Racemiguembelina fructicosa (Egger) x

Racemiguembelina powelli Smith and Pessagno x x

Rectoguembelina cretacea Cushman x

Rugoglobigerina rugosa (Plummer) x

Rugotruncana circumnodifer (Finlay) x

CALCAREOUS BENTHIC FORAMINIFERA

Alabamina dorsoplana (Brotzen) x

Alabamina obtusa (Bur rows et Hol land) x

Anomalinoides minuta Mello x

Anomalinoides nobilis Brotzen x

Anomalinoides pinguis (Jennings) x x

Anomalinoides div. sp. x x x x x
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Tab. 1 cont. 

Sec tion ZIELONKA PRA£KOWCE
G£ÊBOKI 
POTOK

sam ple no. Z1 Z3 Z4 Z5 PR I PRIIB PRIIC PR IIA GP1

Bolivinoides draco (Marsson) x

Cibicides ventratumidus Myatlyuk x

Cibicidoides bembix (Marsson) x

Cibicidoides succedens (Brotzen) x

Cibicidoides padella (Jennings) x

Cibicides and Cibicidoides div. sp. x x x x x

Coryphostoma incrassatum (Reuss) x x x

Gavelinella sandidgei (Brotzen) x

Gavelinella spp. x x

Gyroidinoides angustiumbilicata (Ten Dam) x

Gyroidinoides girardana (Reuss) x x x x

Gyroidinoides globosa (Hagenow) x x x x x

Gyroidinoides nitida (Reuss) x x

Gyroidinoides turgidus (Hagenow) x

Karreria fallax (Rzehak) x

Laevidentalina megalopolitana (Reuss) x

Nodosaria-Dentalina group of spe cies x x x

Nonionella troostae (Visser) x

Osangularia navarroana (Cushman) x

Parrelloides sibiricus (Nyetskaya) x

Praebulimina reussi (Mor row) x

Praebulimina sp. x

Pullenia dakotensis Mello x

Quadrimorphina allomorphinoides (Reuss) x

Saracenaria triangularis (d’Orbigny) x

Siphonodosaria jacksonensis (Cushman et Applin) x

Stensioeina gracilis Brotzen x

Stensioeina pommerana Brotzen x

Stensioeina spp. x

AGGLUTINATED FORAMINIFERA

Ammodiscus cf. peruvianus Berry x

Ammodiscus cretaceus (Reuss) x x x

Ammodiscus planus Loeblich x

Ammodiscus spp. x

Ammosphaeroidina pseudopauciloculata (Mjatljuk) x

Annectina sp. x

Glomospira gordialis (Jones et Parker) x

Hormosina velascoensis (Cushman) (cham ber) x

Hyperammina kenmilleri Kaminski x

Paratrochamminoides spp. x

Placentammina pla centa (Grzybowski) x

Recurvoides sp. x

Rzehakina epigona (Rzehak) x

Saccammina grzybowskii (Schu bert) x

Saccammina/Palcentammina sp. x

Thalmannammina subturbinata (Grzybowski) x



RESULTS

Twelve sam ples were ana lysed biostrati gra -
phically, and foraminifers were found in nine (Ta ble
1). The fre quency of spec i mens var ied; only Z4 and 
GP1 con tained nu mer ous fora miniferal tests (>200
spec i mens). The foraminiferal as sem blages were
dom i nated by plank tonic forms (Ta ble 1), which
were ei ther the only com po nent of the as sem blage
or ac counted for >80%. They were rep re sented
mainly by small spec i mens of the Heterohelicidae,
Globigerinelloididae and Hed ber gellidae. Al most all 
plank tonic forms are Late Cre ta ceous spe cies with
the last oc cur rences in the late Maastri chtian. Cal -
car e ous ben thic foraminifera are dom i nated by
small (~200 µm) spec i mens, mainly with con vo lute
or planispiral coil ing (Cibicides- and Anomalina-
 type shape); ag glu ti nated fora minifera were an ac -
ces sory com po nent (Figs. 9 and 10). Fora miniferal
tests are pre served in only a ”sat is fac tory” state of
pres er va tion, and the ap er tural parts are bro ken or
cor roded by dis so lu tion and com monly infilled or
partly filled with sed i ment. Redeposition of the ma -
te rial from older and con sol i dated de pos its is un -
likely. The as sem blage is tax o nom i cally com ple -
men tary with no traces of ear lier lithification. Pos si -
ble trans port of foraminiferal tests from a shal low to
deeper part of the ba sin was brief (if ever oc curred), 
so the biostratigraphic dates ob tained are as sumed 
to de ter mine the time of sed i men ta tion.

BIOSTRATIGRAPHY

PRA£KOWCE SECTION

The foraminiferal as sem blages are dom i nated
by poorly di verse and rare forms of mainly Plano -
heterohelix globulosa (Ehren berg) (Fig. 6) and Pla -
no hedbergella prairiehillensis Pessagno (Fig. 7).
Poorly - pre served spec i mens of Abathomphalus spp. 
(prob a bly Abathomphalus mayaroensis? Bolli) were
found in the prIIa sam ple. Abathomphalus spp. is a
typ i cal late Maastri chtian spe cies (Roba szyñski et
al., 1984; Bolli et al., 1985) and de ter mines the strati -
graphic po si tion of the sam ple. The up per-age limit is 
de ter mined by the co-oc cur ring Plano he dbergella
prairiehillensis Pessagno and Archa eo globigerina
au s tr a lis Huber which ranged up to early late
Maastri chtian (Premoli Silva and Sliter, 2002; Pre -
moli Silva and Verga, 2004; BouDa gher -Fadel,
2015; Microtax.org; Fig. 11). 

Be sides the cos mo pol i tan Campanian- Maastri -
chtian forms, sam ple PRIIC pro vided Planohedber -
gella prairiehillensis Pessagno and Globotruncana
orientalis El Naggar. The two lat ter forms dis ap -
peared at the end of the Maastrichtian, within the
up per Maastrichtian Abathomphalus mayaroensis
Zone (Premoli Silva and Sliter, 2002; Premoli Silva
and Verga, 2004; BouDagher-Fadel, 2015;
Microtax.org). Ad di tion ally, one tiny spec i men of
Rectoguembelina cretacea Cushman was found. It
be longs to a small group of forms that ap peared in
the Maastrichtian and sur vived the Cre ta ceous/Pa -
leo gene bound ary (Olsson, 1999; Microtax, org).
Un for tu nately, it dis in te grated be fore pho to graphic
doc u men ta tion.
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Fig. 6. Se lected plank tonic foraminiferids from the sam ples stud ied

1, 2 – Laevi hete rohelix dentata (Stenestad); 3–5 – Planoheterohelix globulosa
(Ehrenberg); 6, 7 – Planoglobulina acervulinoides (Egger); 8 – Pseudotextularia
elegans (Rzehak); 9, 10 – Pseudotextularia nuttalli (Voorwijk); 11 – Racemi -
guembelina fructicosa (Egger); scale: 100 µm; A, B, C – the same spec i men from
dif fer ent per spec tives

Fig. 7. Se lected plank tonic foraminiferids from the sam ples stud ied

1, 2 – Planohedbergella prairiehillensis Pessagno; 3 – Planohedbergella multi -
spina (Lalicker); 4, 5 – Planohedbergella circularis Huber et Petrizzo; 6 – Murico -
hedbergella holmdelensis (Olsson); 7 – Rugoglobigerina rugosa (Plummer); 8 –
Archaeoglobigerina aus tra lis Huber; scale: 100 µm; A, B, C – the same spec i men
from dif fer ent per spec tives

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


G£ÊBOKI POTOK SECTION

Nu mer ous and di verse plank tonic foraminifera, dom i nated
by biserial and planispiral forms, char ac ter ize the GPI sam ple.
The pres ence of Rugotruncana circumnodifer (Finlay), which is
re corded 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) de ter -
mines the age of the sam ple (Fig. 11). It co-oc curs with Globo -
truncana linneiana (d’Orbigny) and Planohedbergella prairie -
hillensis (Pessagno) with a sim i lar last oc cur rence dated to the
lower Abathomphalus mayaroensis Zone (Robaszyñski 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 sam ples were col lected from the Zielonka sec tion (Fig.
5); two (Z2 and Z6) were bar ren.

In sam ple Z3 Contusotruncana cf. plicata (White) was iden -
ti fied, which is a late Maastrichtian spe cies lim ited to the early
late Maastrichtian (Robaszyñski et al., 1984; BouDagher- Fa -
del, 2015; Microtax.org). How ever, it is poorly pre served, and
so iden ti fi ca tion is not cer tain.

Sam ple Z4 con tains the most nu mer ous and di -
verse fora mini feral as sem blage and pro vides the
best biostratigraphic in for ma tion. Contusotruncana
walfischensis (Todd) (Fig. 8: 1) is dated to the mid -
dle and late Maastri chtian (Roba szyñski et al.,
1984; Premoli Silva and Sliter, 2002; Premoli Silva
and Verga, 2004; BouDa gher - Fadel, 2015; mictro -
tax.org) as is Racemigue mbelina fructi co sa (Egger) 
(Fig. 6: 11) with a range from mid dle to late Maastri -
chtian (Bolli et al., 1985; Pre moli Silva and Sliter,
2002; Premoli Silva and Ver ga, 2004; BouDagher -
-Fadel, 2015). Both forms co- oc cur with Glo bo -
truncana bulloides Volger, Glo bo trunca nita insignis 
(Gandolfi), Ganse rina ganseri (Bolli), Planohetero -
helix planata (Cush man) and Planohedbergella
prairie hillensis Pessagno that ex tend from the
Campanian to Maastrichtian with last oc cur rences
in the early late Maastrichtian (e.g., Premoli Silva
and Sliter, 2002; Premoli Silva and Verga, 2004;
BouDagher-Fadel, 2015; Micro tax.org). The com -
mon pres ence of these taxa co in cides with the
Racemigumbelina fructi cosa- Abatho mphalus ma -
ya ro ensis zones. Among the ben thic foraminifera, a 
few spec i mens of the late Maastrichtian Bolivino -
ides draco (Mars son) were rec og nized (Fig. 10:
14). This is a truly late Maastrichtian taxon – its
range equates to the lower and mid dle part of the
Hoploscaphites constri ctus crassus ammonite
Zone as re cog nized in the Pol ish Cre ta ceous Ba sin
(Dubicka and Peryt, 2016; Walaszczyk et al.,
2016).

DIS CUS SION

The lithostratigraphic po si tion of the ex otic
rocks in Kruhel Wielki area has been the sub ject of
re search since the sec ond half of the 19th cen tury.

These strata are most of ten treated as part of the Ropianka For -
ma tion of Maastrichtian or Maastri chtian - Paleocene age
(Bukowy and Geroch, 1956; Geroch et al., 1988; GaŸdzicka,
1995), but also as de pos ited within the Maastrichtian-Oligocene 
in ter val (Olsze wska et al., 2011) or Mio cene (Jankowski, 1998,
2007). The stra tig ra phy of the Ropianka For ma tion in the
Gruszowa- Pra³ko wce Thrust Sheet has re mained un cer tain in
sev eral re spects. Due to a lack of biostratigraphically well-doc u -
mented ex po sures, com pli cated tec tonic set tings, and a sub di -
vi sion of the Ropianka For ma tion based on sed i men tary cy cles
(Kotlar czyk, 1978), the vast ma jor ity of de pos its in the study
area have been in cluded into an un di vided strati graphic in ter val
en com pass ing the en tire Up per Cre ta ceous and part of the
Paleocene (Gucik et al., 2005, 2017).

Up un til now, the most pre cise biostratigraphic data based
on foraminifera in the study area were pub lished by Bukowy and 
Geroch (1956) (Fig. 12), who dated the marls ex posed on
Iwanowa Hill (Fig. 1B) to the up per lower Maastrichtian. The
biostratigraphic anal y sis by Bukowy and Geroch (1956) was
based on 20 sam ples. They dis tin guished three struc tural
groups of foraminiferal as sem blages: Group I dom i nated by ag -
glu ti nated taxa typ i cal of flysch de pos its; Group II with poorly
pre served cal car e ous plank tonic forms, and Group III with
abun dant cal car e ous foraminifera. In one sam ple (no. 5) of
Group I, Bukowy and Geroch (1956) noted a co-oc cur rence of
the Late Cre ta ceous plank tonic globotruncanids and Rzehakina 
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Fig. 8. Se lected plank tonic foraminiferids from the sam ples stud ied

1 – Contusotruncana walfischensis (Todd), 2 – Globotruncana aegyptiaca
Nakka dy; 3 – Globotruncana arca (Cushman); 4 – Globotruncanita pettersi
(Gandolfi); 5 – Globotruncanita stuartiformis (Dalbiez); 6 – Globotruncanita
stuarti (de Lapparent); 7 – Globotruncanita insignis (Gandolfi); 8 – Gansserina
ganseri (Bolli); scale: 100 µm; A, B, C – the same spec i men from dif fer ent per -
spec tives

https://doi.org/10.2113/gsjfr.46.1.75


inclusa (Grzybowski) the strati graphic 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; Waœko wska et al., 2019), in ad di tion to R. fissistomata
(Grzybowski) which is con sid ered to be Paleocene (Olszewska, 
1997; Jur kiewicz, 1967; Malata et al., 1996).

In the Carpathians, sin gle, small spec i mens of R. fissisto -
mata (Grzybowski) have been oc ca sion ally ob served in fora -
miniferal as sem blages of the A. mayaroensis Zone sensu
Caron, 1985 (Bubik et al., 1999; Waœkowska et al., 2021). All
this data sug gested a youn ger age of the de pos its and in di -
cated rather the up permost Maastrichtian.

Bukowy and Geroch (1956) listed and il lus trated strati gra -
phi cally im por tant taxa. Ac cord ing to the pres ent state of knowl -
edge, it was pos si ble to re-eval u ate some taxa and their strati -
graphic ranges. Con se quently, Pseudotextularia varians Rze -
hak shown in their fig. 12, pl. XXVIII cor re sponds to Pseudo -
textularia intermedia De Klasz; P. varians Rzehak shown in
their fig. 13, pl. XXVIII cor re sponds to Racemiguembelina
fructi cosa (Egger); Globotruncana membranacea (Ehrenberg)
shown in their fig. 11, pl. XXVIII cor re sponds to Globotruncana

hava nensis (Voorwijk). Tak ing into ac count the re cent 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 up per Maastrichtian po si tion of the sam ple.

Bukowy and Geroch (1956) also re vised data pro vided pre -
vi ously by Wójcik (1907) from the Kruhel Wielki Quarry (Fig. 1B) 
and con cluded that the age of the Wapielnica Hill de pos its is not 
Oligocene but Maastrichtian (Fig. 12). How ever, based on the
pres ence of Abathomphalus cf. mayaroensis (Bolli), the age of
these de pos its might be safely lim ited to the late Maastrichtian.

An ad di tional strati graphic study in Kruhel Wielki Quarry
(Wapielnica Hill, Fig. 1B) was made by Geroch et al. (1988) who 
de ter mined the Maastrichtian age (un di vided) for the ma trix of
con glom er ates based on plank tonic and ben thic foraminifera.
They listed Bolivinoides draco (Marsson). A. mayaroensis
(Bolli) and Abathomphalus cf. intermedia (Bolli) that are char ac -
ter is tic of the late Maastrichtian (Robaszyñski et al., 1984; Bolli
et al., 1985; Dubicka and Peryt, 2016) which might more pre -
cisely spec ify the age of these de pos its. Gucik (in Geroch et. al., 
1988), in turn, based on the tec tonic set ting of the mar ginal part
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Fig. 9. Se lected cal car e ous ben thic foraminiferids 

from the sam ples stud ied

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 µm; A,
B, C – the same spec i men from dif fer ent per spec tives

https://doi.org/10.14241/asgp.2019.04
https://doi.org/10.2113/gsjfr.46.1.75
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of the Skole Nappe in the Przemyœl area, in ferred a
Paleocene age for these con glom er ates (Fig. 12).

Stud ies based on nannoplankton (GaŸdzicka,
1995) con firmed the late Maastrichtian age of the
Makówka Slump De bris (up per part of the Ropianka 
Fm., Figs. 2B and 12). Ac cord ing to Olszewska et
al. (2011), ex otic rocks in the Kruhel Wielki area oc -
cur within Maastrichtian to Oligocene de pos its (Fig.
12) and the Kruhel Wielki olistolith is lo cated within
Maastri chtian strata. Olszewska et al. (2011) iden ti -
fied also some Turonian forms (Fig. 12). These,
how ever, might have been eas ily re de pos ited from
older strata. 

The newly sam pled ma te rial from de pos its of
the Gruszowa-Pra³kowce Thrust Sheet gave pos i -
tive biostratigraphical re sults. The Zielonka and
G³ê boki Potok de pos its con tain foraminiferal as -
sem blages typ i cal of the lower and mid dle parts of
the up per Maastrichtian. This new data cor re -
sponds to foraminiferal as sem blages listed pre vi -
ously by Bukowy and Geroch (1956), Geroch et al.
(1988) and GaŸdzicka (1995), al though at least in
some cases, var i ously in ter preted. 

SUMMARY AND CONCLUSIONS

The Ropianka For ma tion in the area of Prze -
myœl con sti tutes the host rocks for large olistoliths
(e.g., Kruhel Wielki) in ad di tion to beds of ex otic
con glom er ates and brec cias mainly com posed of
Stramberg-type lime stones. The tim ing of redepo -
sition of these ex otic blocks has been greatly dis -
puted in the lit er a ture.

Based on new finds of plank tonic and cal car e -
ous ben thic foraminifera, de pos its from the sec tions 
ana lysed (also those host ing ex otic-bear ing lay ers)
can be at trib uted to the lower/mid dle up per Maastri -
chtian, cov er ing the in ter val of R. fructicosa up to
the lower part of the A. mayaroensis foraminifera
Zone.
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Fig. 10. Se lected ag glu ti nated (1–7) and cal car e ous ben thic (8–17)

foraminiferids from the sam ples stud ied

1 – Glomospira gordialis (Jones et Parker); 2 – Placentammina pla centa (Grzy -
bowski); 3 – Recurvoides sp.; 4 – Rzehakina epigona (Rzehak); 5 – Ammo -
sphaeroidina pseudopauciloculata (Mjatljuk); 6, 7 – Siphonodosaria sp.; 8 –
Laevidentalina sp.; 9 – Nodosaria sp.; 10 – Coryphostoma incrassatum (Reuss);
11 – Nonionella troostae (Visser); 12 – Quadrimorphina allomorphinoides (Re -
uss); 13, 14 – Bolivinoides draco (Marsson); 15 – Stensioeina pommerana
Brotzen; 16 – Alabamina dorsoplana (Brotzen); 17 – Karreria fallax (Rzehak);
scale: 100 µm; A, B, C – the same spec i men from dif fer ent per spec tives

Fig. 11. Ranges of the plank tonic foraminifera used for biostratigraphic anal y sis of the sam ples stud ied; 
the strati graphic ranges (dif fer ent colours) are based on var i ous au thors



The new strati graphic re sults are in line with data based on
a nannoplankton study (GaŸdzicka, 1995) and those ob tained

by re-eval u a tion of the tax o nomic list and il lus tra tions of fora -
minifera pub lished by Bukowy and Geroch (1956) and Geroch
et al. (1988). 

Ac cord ingly, the late Maastrichtian age of the Ropianka For -
ma tion at the Zielonka lo cal ity has some fun da men tal con se -
quences. For merly, it was in cluded into the Paleocene Wola
Korzeniecka Mem ber. The new biostratigraphic data re fute its
Paleocene age. This has forced a change of its
lithostratigraphic po si tion from the Pale ocene Wola
Korzeniecka Mem ber, as pro posed by Gucik in Geroch et al.
(1998), to the Leszczyny Mem ber, as we pro pose here.

Ac cord ing to the in ferred tec tonic ar chi tec ture, field ob ser -
va tions and geo log i cal map ping, the de pos its in the Zielonka
sec tion might con sti tute the lower strati graphic age-limit of the
vast ex otic-bear ing lay ers in the Wapielnica and Iwanowa hills
(Fig. 1B), thus also for the Kruhel Wielki olistolith. 

More over, it can not be ex cluded that even higher lev els
(youn ger) of the Maastrichtian are pres ent in the area of
Zielonka, Kruhel Wielki Quarry and Pra³kowce (Fig. 1B), thus
po ten tially un der ly ing the olistolith and olistostrome/s layer/s.
Cur rently, it is a mat ter of spec u la tion whether one or more
depositional events were re spon si ble for the em place ment of
these ex otic ma te ri als into the Ropianka For ma tion. 

In con clu sion, the ex otic depositional event, its strata now
within the mar ginal part of the Gruszowa-Pra³kowce Thrust
Sheet, took place not ear lier than in the early late Maastrichtian.

A marked de crease in the ex otic rocks to wards the west
from the Wapielnica and Iwanowa hills is doc u mented both on
avail able geo log i cal maps and in field work re sults of the au -
thors. How ever, since there is no cor re la tion be tween ex otic-
 bear ing lay ers in the Gruszowa-Pra³kowce Thrust Sheet with
those in ad ja cent units, the time of redeposition of ex otic ma te -
rial in sur round ing units will be fur ther ex plored by the au thors.
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