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and Dukla nappes. The fa cies and age of the Krosno Beds from the Grybów suc ces sion re cord the ter mi na tion of Fore-Magura bas ins.
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INTRODUCTION

In the Pol ish part of the Magura Nappe eleven tec tonic win -
dows have been rec og nized (Fig. 1, see also Książkiewicz,
1972). These win dows be long to the Fore-Magura Group of
nappes (FMGN) and oc cupy an in ter me di ate po si tion be tween
the Silesian and the Magura nappes. In the tec tonic win dows
the Obidowa Unit is pres ent, which is re garded as the west ern
pro lon ga tion of the Dukla Nappe (Cieszkowski et al., 1985)
and the Grybów Nappe (Świdziński, 1963), known also as the
Klęczany-Pisarzowa Unit (Kozikowski, 1953, 1956). These
tec tonic units are com posed pre dom i nantly of Late
Eocene-Oligocene de pos its. There is a com mon un der stand ing
(see Bieda et al., 1963; Geroch et al., 1967; Korab and
Durkovič, 1978), that the FMGN dis play tran si tional litho-fa -
cies, which linked the Silesian and Magura bas ins. 

The po si tion and age of the youn gest de pos its, be neath the
Magura Nappe sole thrust, de ter mine both the min i mal am pli -
tude of the Magura Nappe overthrust as well as the time in
which the overthrusting of this unit be gan. 

The aim of this study was to rec og nize the lithostratigraphy
and age of youn gest de pos its of the Grybów Nappe in the Ropa
tec tonic win dow, which dis plays the most com plete strati -

graphic re cord of all the tec tonic win dows of the Magura
Nappe. Ad di tion ally, it is nec es sary to re vise the age de ter mi -
na tion, es pe cially given that re cent biostratigraphic data pub -
lished by Gedl (2005) sug gests the pres ence of the
Eocene–Oligocene tran si tion in Chełmski brook sec tion of the
Ropa tec tonic win dow. The fa cies and age de ter mi na tion of the
youn gest de pos its from the Grybów suc ces sion re cords the ter -
mi na tion of the Fore-Magura bas ins.

PREVIOUS STUDY

Pre lim i nary lithostratigraphic stud ies of the Grybów Nappe 
were car ried out in the last cen tury (Kozikowski, 1953, 1956;
Sikora, 1960, 1970; Świdziński, 1963). These stud ies have
been re cently mod i fied by Oszczypko-Clowes and Oszczypko
(2004) and Oszczypko-Clowes and Ślączka (2006). 

The age of the youn gest Grybów Nappe  de pos its is gen er -
ally re garded as Oligocene. Foraminifera stud ies were car ried
out by Kozikowski (1956), Blaicher (in Sikora, 1960, 1970)
and Olszewska (1981). Nannofossil stud ies were ini ti ated by
Smagowicz (see Burtan et al., 1992; Cieszkowski, 1992) in the
Klęczany tec tonic win dow. Smagowicz (see Burtan et al.,
1992; Cieszkowski, 1992) rec og nized lat est Eocene–Early



Oligocene nannofossil as so ci a tions from the Sub-Grybów
Beds (Burtan et al., 1992; Cieszkowski, 1992). More re cently, 
de tailed cal car e ous nannoplankton stud ies of the Grybów
Nappe of Mszana Dolna and also of the Szczawa tec tonic win -
dows (Oszczypko-Clowes and Oszczypko, 2004) as well as the 
Grybów tec tonic win dow (Oszczypko-Clowes and Œl¹czka,
2006) have been car ried out. In the Mszana Dolna tec tonic win -
dow the youn gest de pos its were as signed to NP24 (Krosno
Beds, Dukla Nappe) and NP23–NP25 (Cergowa Beds,
Grybów Nappe). Sim i lar ages were also es tab lished in the
Grybów Unit of the Szczawa tec tonic win dow. Zones
NP22–NP24 were de ter mined in the Grybów Beds, whereas
the Cergowa Beds be long to zone NP24 (Oszczypko-Clowes
and Oszczypko, 2004). In the Grybów tec tonic win dow the fol -
low ing zones were de ter mined: NP24 (Grybów Marl For ma -
tion) and NP24–NP25 (Cergowa Beds, see Oszczypko-Clowes 
and Œl¹czka, 2006). Re cently, a biostratigraphy based on
dinoflagellates from the Ropa tec tonic win dow was pro posed
by Gedl (2005).

STUDIED SECTIONS 
AND SAMPLE PREPARATION

All sam ples used for the nannofossil anal y ses were col -
lected dur ing field work be tween 2001 and 2006. The field work 
in volved geo log i cal map ping us ing a scale of 1:10 000 along
the stream, a short sedimentological de scrip tion of the beds and 

also sam pling for cal car e ous nannoplankton in ves ti ga tions.
Both pe lagic marls and cal car e ous claystones were sam pled as
well as turbiditic, cal car e ous mudstones. In the case of the lat ter 
the high est Bouma in ter val (Te) was sam pled. The sam ples
were col lected from two sec tions: the Górnikowski and
Che³mski brooks (Fig. 2). Al to gether 64 sam ples were col -
lected, among which 10 were bar ren. All sam ples were pre -
pared us ing the stan dard smear slide tech nique for light mi cro -
scope (LM) ob ser va tions. The in ves ti ga tion was car ried out un -
der LM Nikon — Eclipse E 600 POL, at a mag ni fi ca tion of

1000´ us ing par al lel and crossed nicols. 

LITHOSTRATIGRAPHY

The Ropa tec tonic win dow is lo cated ca. 12–15 km
south-west from Gorlice. The tec tonic win dow is 3 km wide
and up to 12 km long. The sec tions are lo cated on the north ern
slope of the Beskid Niski Range along the Górnikowski and
Che³mski  brooks (Fig. 2). Both streams are left bank trib u tar ies 
of the Ropa River. 

Both sec tions were first de scribed by Kozikowski (1956),
Sikora (1960, 1970), Œl¹czka (1973) and Koszarski and
Koszarski (1985). Sikora (1960, 1970) dis tin guished four
thrust-sheets com posed of the fol low ing lithostratigraphic
units: Hi ero glyphic Beds with green shales, Sub-Menilite
Globigerina Marls, Sub-Grybów Beds with a “Bryozoa and 
Lithothamnium” ho ri zon, Grybów Beds with horn stones at
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Fig. 1. Tec tonic map of the North ern Carpathians (com piled by Oszczypko-Clowes, 2001)

Su — Siary, Ru — Raèa, Bu — Bystrica, Ku— Krynica  sub units



the top, and Krosno Beds at a level of the Jasło lime stones.
Sikora (1960, 1970) found the Hi ero glyphic Beds and
Globigerina Marls in the Ropa River bed rock and in the
Chełmski brook. With the ex cep tion of the Hi ero glyphic Beds 
and Globigerina Marls, I have rec og nized all of these
lithostratigraphic di vi sions. These dif fer ences can be re lated
to the very poor state of pres ent-day ex po sures in com par i son
to those ob served dur ing the sec ond half of the last cen tury. It
should be un der lined that, ac cord ing to Kozikowski (1956)

and Kozikowski and Jedno rowska (1957), the old est strata of
the Ropa tec tonic win dow are rep re sented by the
Sub-Grybów Beds. More re cently Gedl (2005) (Chełmski
brook) doc u mented a tran si tion from the Hi ero glyphic to the
Sub-Grybów Beds. He de scribed both the li thol ogy and the
dinocysts from this sec tion with spe cial em pha sis on the
Globigerina Marls. The lithostratigraphic suc ces sion be gins
with the Sub-Grybów Beds and is rep re sented by a min i mum
75 m thick shaley–marly–sand stone se quence, ex posed in the
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Fig. 2. Geo log i cal map of the Ropa tec tonic win dow (mod i fied af ter Sikora, 1960)



Górnikowski and Chełmski brooks at the top of thrust-sheet II 
(Figs. 3, 4, see also Sikora, 1970). These sec tions dis play an
up wardly coars en ing and thick en ing se quence. The lower
part of the se quence is dom i nated by brown marly mudstones
with fre quent in ter ca la tions of green and black non-cal car e -
ous, bioturbated hemipelagites, up to 2 m thick (Figs. 3–5).
The up per part of the se quence is char ac ter ized by in creas ing
amounts of dark grey and brown marly mudstones with in ter -
ca la tions of thin- to thick-bed ded cal car e ous and siliciclastic
turbidites with Tbc and Tabc Bouma in ter vals, in which the
flute casts re cord palaeotransport from the south-east and the
south (Figs. 4, 6). The grey, green-grey ish, dark-grey ish and
black marly shales are in ter ca lated with cal car e ous, mus co -
vite-rich sand stones. These are blue-green ish, poorly cal car e -
ous, fine to me dium grained, some times coarse-grained
thick-bed ded sand stones (up to 1.2 m). The sand stones are
com posed of quartz, feld spars and dis persed glauconite
grains. Other types of sand stones typ i cal of the Sub-Grybów
Marls are thin- and me dium-bed ded, micaceous and lam i -
nated. In the up per most part of the Górnikowski brook sec -
tions ap pears a 30 cm thick coarse-grained cal car e ous sand -
stones with cal car e ous flakes (Bryozoa and Lithothamnium
Sand stone, see Sikora, 1970).

Higher in the sec tion oc curs the Grybów Marl For ma tion
(Figs. 3, 6, 7). These beds were first dis tin guished as the
Grybów shales (Uhlig, 1888) and then named by Kozikowski
(1956) as the Grybów Beds. A few years later Sikora (1960)
re-named them again to Grybów Shales. More re cently
Oszczypko- Clowes and Ślączka (2006) pro vided a de tailed de -
scrip tion of the Grybów sec tion and dis tin guished a new for mal 
lithostraphigraphic unit named the Grybów Marl For ma tion.

In the Ropa tec tonic win dow this for ma tion is rep re sented
by a 200–300 m thick suc ces sion and is com posed of black,
hard, platy-split ting marls with spo radic in ter ca la tions of thin-
and me dium-bed ded dark grey soft marls and thin- to thick-
 bed ded dark sand stones (Figs. 3, 7). The thick ness of these
fine-grained sand stones var ies from 0.3 to 1 m. These turbidites 
dis play Tab and Tbc Bouma in ter vals. Within the up per part of
the for ma tion, thick lenses of ferreginous dolomites (siderites)
oc cur. The high est part of the Grybów Marl For ma tion is rep re -
sented by marls, which are lo cally si lici fied and ac com pa nied
by lay ers a few centi metres thick of hornstone. 

The up per most part of the suc ces sion be longs to the Krosno 
Beds (Figs. 3, 7) (Kozikowski, 1956; Sikora, 1960, 1970).
How ever, ac cord ing to Ślączka (1971) these rep re sent the
Cergowa Beds’, a shaley lithofacies known from the Dukla
Nappe (Ślączka, 1971; Korab and Durkovič, 1978). From the
for mal lithostratigraphy point of view it is better to cor re late
these beds with the Krosno shale lithofacies than with the
Cergowa Beds, which are dom i nated by thick-bed ded sand -
stones (see Ślączka, 1971). These flat-lay ing, south-dip ping
strata con sist of Krosno-like, dark grey marly shales with in ter -
ca la tions of thin bed ded (2–12 cm), cross-lam i nated cal car e ous 
sand stone. In the up per reach of the Górnikowski brook, in side
the lower part of the Krosno Beds, Sikora (1960, 1970) de -
scribed a few very thin beds of the Jasło Lime stone. In my
view, these lam i nated lime stones, which are 5 cm thick, oc cur
at the bound ary be tween the Grybów Marl For ma tion and the
Krosno Beds. The Krosno Beds shaw fin ing- and thin ning-up -

wards se quences. To wards the top of the sec tions pro files the
num ber and thick ness of sand stone lay ers de crease and the suc -
ces sions are dom i nated by marly pelites. 

The same de vel op ment of the Krosno Beds is known from
all the other tec tonic win dows of the Magura Nappe
(Oszczypko-Clowes and Oszczypko, 2004; Oszczypko-
 Clowes and Ślączka, 2006). Ac cord ing to Oszczypko and
Ślączka (1979) the ap pear ance of the Krosno shaley lithofacies
is typ i cal of the Late Oligocene–Early Mio cene diachronous
closure of the flysch bas ins (see also Svabenicka et al., 2007). 

CHARACTERISTICS OF THE NANNOFOSSIL
ASSEMBLAGES

RESULTS

The ma jor ity of the sam ples ex am ined yielded poor and
badly pre served nannofossil as sem blages. Some spec i mens
could not be iden ti fied be cause of strong etch ing and me chan i -
cal dam age. Their abun dance in the sam ples is usu ally low. The 
fol low ing sam ples were de void of nannofossils: 41/02/N,
24/02/N, 25/02/N, 33/02/N, 40/02/N, 23/05/N, 12/05/N,
24/05/N, 25/05/N and 34/05/N. The dis tri bu tion pat tern of
nanno fossils is il lus trated in Ta ble 1 and 2. Sev eral of the spec i -
mens pho to graphed in LM are il lus trated in Fig ure 8.

SUB-GRYBÓW BEDS 

The abun dance pat tern is dif fer ent for cer tain sam ples. It
var ies from more than 20 spec i mens (per ob ser va tion field) in
sam ples 14/02/N, 26/05/N, 27/05/N down to less than 5 spec i -
mens (per ob ser va tion field) in sam ples 15/02/N–17/02/N,
1/07N–3/07N. A semi-quan ti ta tive study of the autochthonous
nannoplankton as sem blage in di cates the dom i na tion of placo -
liths over other mor pho log i cal types (eg. asteroliths, spheno -
liths and helicospheres).

The as sem blage is dom i nated by Cyclicargolithus
floridanus and Dictyococcites bisectus. Also the spe cies
Coccolithus pelagicus, Cyclicargolithus abisectus, Ericsonia
fenestrata, Reticulofenestra lockerii and Sphenolithus mori -
formis are abun dant, but to a lesser ex tent. Ad di tion ally, sam ple 
14/02/N is abun dant in  Helicosphaera compacta, Helico -
sphaera papilata and Helicosphaera reticulata. The youn gest
spe cies de ter min ing the age is Cyclicargolithus abisectus

GRYBÓW BEDS 

The nannofossils are poorly pre served and the as sem blages
re veal gen er ally low di ver sity as well as a low num ber of spec i -
mens. The only sam ples con tain ing a rel a tively rich as sem blage 
(9, 10 spec i mens per ob ser va tion field) are 18/02/N,
20/02/N–23/02/N, 26/02/N, 15/05/N, 18/05/N, 30/05/N,
31/05/N. These as sem blages are char ac ter ized by the pres ence
of Coccolithus eopelagicus, Coccolithus pelagicus, Cycli -
cargo lithus floridanus, Dictyococcites bisectus, Disco aster
tanii, Discoaster tanii nodifer, Isthmohlithus recurvus,
Lanternithus minutus, Neococcolithes dubius, Reticulofenestra 
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dictyoda, Reticulo fenestra umbilica, Sphenolithus
mori formis, Sphenolithus ra di ans. The most abun -
dant are C. abisectus, C. floridanus, D. bisectus
and C. pela gicus. The youn gest spe cies de ter min -
ing the age are C. abisectus and S. dissimilis.

KROSNO BEDS 

These sam ples con tain a rich as sem blage with
more than 20 spec i mens per ob ser va tion field. The
nannofossil as so ci a tion is char ac ter ized by the
pres ence of Cyclicargolithus abisectus, which is
ac com pa nied by Cyclicargolithus floridanus,
Dictyoco ccites bisectus, Reticulofenestra lockerii,
Reticulo fenestra dictyoda and Reticulofenestra
ornata. Ad di tion ally some of the sam ples con -
tained Helico sphaera euphratis, Helicosphaera
compacta, Helicosphaera recta, Pontosphaera
multipora, Pontosphaera plana and Sphenolithus
moriformis. The nannofossil as so ci a tion is char ac -
ter ized by the co-oc cur rence of Coccolithus
eopelagicus, C. pelagicus, Cyclicargolithus
abisectus, C. flori danus, Dictyococcites bisectus,
Sphenolithus mori formis and Zygrhablithus
bijugatus (Deflandre). The most im por tant spe cies
found in both sec tions are C. abisectus,
Helicosphaera recta and Reticulo fenestra lockerii.
Ad di tion ally sam ples 16/02/N, 18/02/N con tained
S. conicus Bukry. 

BIOSTRATIGRAPHIC INTERPRETATION

For the pur pose of this work the stan dard
zonation of Mar tini (1971) and Mar tini and Wors -
ley (1970) was used. The Oligocene nanno -
plankton zonation is mainly based on the last (LO)
or first oc cur rence (FO) of sphenoliths. These typ i -
cally warm wa ter spe cies are rare or ab sent in
higher lat i tudes. In the case where in dex spe cies
have not been ob served, it was nec es sary to use the
sec ond ary in dex spe cies of the fol low ing au thors:
Baldi-Beke (1977, 1981), Perch- Niel sen, (1985),
Mar tini and Müller (1986), Melinte (1995),
Fornaciari et al. (1996) and Young (1998). The de -
tailed biozonal as sign ments are as fol lows:

Sphenolithus distentus Zone (NP24)

D e f i n i t i o n. — The base of the zone is
de fined by the first oc cur rence of Sphenolithus
ciperoensis and the top by the last oc cur rence of
Sphenolithus distentus.

A u t h o r. — Bramlette and Wilcoxon
(1967), emend Mar tini (1970).

A g e. — Late Oligocene.
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Fig. 4. De tailed lithostratigraphic log of the Sub-Grybów Beds
 in the Ropa tec tonic win dow



R e  m a r k s. — This zone was iden ti fied in the fol low ing
lithostratigraphical units (Figs. 3, 4): Sub-Grybów Beds,
Grybów Marl For ma tion and Krosno Beds. 

The zonal as sign ment is based on the FO of Cyclicargo -
lithus abisectus. In ad di tion, Sphenolithus dissimilis and
Helicosphaera recta were also ob served. The FO of these spe -
cies is char ac ter is tic for zone NP24 (see Perch-Niel sen, 1985). 

Sphenolithus ciperoensis Zone (NP25)

D e f i n i t i o n. — The base of this zone is de fined by the 
last oc cur rence of Sphenolithus distentus and the top by the last
oc cur rence of Helicosphaera recta and/or Sphenolithus
ciperoensis. 

A u t h o r. — Bramlette and Wilcoxon (1967), emend
Mar tini (1970).

A g e. — Late Oligocene.
R e  m a r k s. — This zone was iden ti fied in the fol low ing

lithostratigraphical units (Figs. 3, 4) — Krosno Beds.  
The as sign ment of zone NP25 is based on the first oc cur -

rence of Sphenolithus conicus and fol lowed by a con tin u ous
range of Cyclicargolithus abisectus, Dictyococcites bisectus
and Zygrhablithus bijugatus. The FO of Sphenolithus conicus
has been tra di tion ally used as the base of zone NN1. How -
ever, Bizon and Müller (1979), Biolzi et al. (1983) and
Melinte (1995) have ob served the FO of these spe cies as low
as in the up per part of zone NP25. The top of NP25 was con -
sid ered for a long time as an Oligocene–Mio cene bound ary,
though ac cord ing to Berggren et al. (1995), this bound ary lies
within the NN1 zone. The Oligocene–Mio cene bound ary is
char ac ter ized by the ex tinc tion of Sphenolithus ciperoensis
(lower lat i tudes) and Dictyococcites bisectus (higher lat i -
tudes) (Perch-Niel sen, 1985; Berggren et al., 1995; Fornaciari 
et al., 1996; Young (1998).
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Fig. 5. Ex po sures of the Sub-Grybów Beds in Chełmski brook

A — tran si tion from non-cal car e ous black green and brown ish shales to the gray marls; B — green and black non-cal car e ous, 
bioturbated hemipelagites; C — dark gray platy lam i nated marls with in ter ca la tions of very thin-bed ded sand stones; 

the ar row (1 m in length) shows the stratigrapic suc ces sion



PALAEOECOLOGY

The anal y sis of autochthonous Oligocene nannofossils, car -
ried out for the Ropa sec tions, ex hib its the low est rate of spe cies
turn over in the whole Paleogene (see Bown et al., 2004). It is im -
por tant to note that the Late Oligocene as sem blages from Ropa
are scarce in spe cies of the Sphenolithus and Discoaster groups
(Wei and Wise, 1990). The Discoaster group (Wei and Wise,
1990) in cludes any spe cies of Discoaster, and these are gen er ally 
con sid ered as warm wa ter in di ca tors (Bukry, 1973). There is an
eas ily vis i ble trend of de creas ing discoaster abun dance to wards
higher lat i tudes. The most abun dant and di verse as sem blages of
Sphenolithus are char ac ter is tic of lower lat i tudes. At mid lat i -
tudes the abun dance and di ver sity drop by 50% whereas at lower 
lat i tudes they are vir tu ally ab sent (ex cept for Sphenolithus
moriformis). Both the lat i tu di nal abun dance and the di ver sity

pat tern of sphenoliths in di cate a pref er ence for warm wa ters.
Late Oligocene as sem blages from Ropa are dom i nated by
Dictyococcites bisectus, Cyclicargolithus abisectus, Cyclicar -
golithus floridanus and Coccolithus pelagicus. All of these spe -
cies are typ i cal tem per ate-wa ter in di ca tors. At the same time the
amounts of typ i cally cold-wa ter taxa such as Reticulofenestra
lockerii and Reticulofenestra ornata (see Wei and Wise, 1990;
Aubry, 1992; Krhovský et al., 1992; Oszczypko-Clowes, 2001)
are rel a tively low. 

The abun dance pat tern and the spe cies di ver sity of 
nannoplankton as sem blages re flect tem per ate to coldish tem -
per a tures in the sur face wa ter of the Grybów Ba sin. These wa -
ters were also rather rich in nu tri ent con tent. The most abun dant 
spe cies are Dictyococcites bisectus, Cyclicargolithus abisectus
and Cyclicargolithus floridanus which are in dic a tive for
a eutrophic en vi ron ment. 
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Fig. 6. Ex po sures of Sub-Grybów Beds in Chełmski brook 

A — gray marls and brown ish cal car e ous shales; B — gray marls and brown ish cal car e ous shales and thick-bed ded sand stone; 
C — tran si tion from the Sub-Grybów Beds to the Grybów Beds, ac cord ing to Gedl (2005) tran si tion from the Sub-Menillite Globigerina Marls

to the Sub-Grybów Beds, gray marls and brown ish cal car e ous shales and thick-bed ded sand stone (110 cm) with Tabc Bouma in ter vals
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Fig. 7. Ex po sures of the Grybów Marls For ma tion and the Krosno Beds in Chełmski brook

A — gray marls of the Grybów Marls For ma tion (thrust-sheet I); B — mas sive gray brown ish marls, Grybów Marls For ma tion (thrust-sheet II); C — me -
dium-bed ded sand stone with par al lel lam i na tion and small shalley clasts at the bot tom of the Grybów Marls For ma tion (thrust-sheet II); D — me -
dium-bed ded, coarse to me dium-grained sand stone with par al lel and con vo lute lam i na tion, Grybów Marls For ma tion (thrust-sheet II); E —
me dium-bed ded, me dium-grained sand stone with con vo lu tions, Grybów Marls For ma tion (thrust-sheet II); F — black non-calcarous shales with horn -
stones, the up per most part of the Grybów Marls For ma tion (thrust-sheet II); G–I — gray cal car e ous shales with very thin-bed ded, fine-grained sand -
stones, Krosno Beds (G, H — thrust-sheet I; I — thrust-sheet II)
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Fig. 8. LM mi cro pho to graphs of cal car e ous nannofossils from the Oligocene de pos its of the Ropa tec tonic widow

A — Braarudosphaera bigelowii, sam ple 12/02/N, Górnikowski brook (thrust-sheet I); B — Cyclicargolithus abisectus, sam ple 26/05/N, Chełmski
brook (thrust-sheet II); C — Cyclicargolithus abisectus, sam ple 14/02/N, Górnikowski brook, (thrust-sheet II); D — Cyclicargolithus floridanus, sam ple
13/02/N, Górnikowski brook (thrust-sheet I); E — Dictyococcites bisectus, sam ple 11/02/N, Górnikowski brook (thrust-sheet I); F — Dictyococcites
bisectus, sam ple 2/06/N, Chełmski brook (thrust-sheet I); G — Helicosphaera compacta, sam ple 27/05/N, Chełmski brook (thrust-sheet II); H —
Helicosphaera perch-nielsenia, sam ple 27/05/N, Chełmski brook (thrust-sheet II); I — Helicosphaera perch-nielsenia, sam ple 39/02/N, Górnikowski
brook (thrust-sheet III); J — Helicosphaera recta, sam ple 28/05/N, Chełmski brook (thrust-sheet II); K — Helicosphaera reticulata, sam ple 39/02/N,
Górnikowski brook (thrust-sheet III); L — Isthmohlithus recurvus, sam ple 11/02/N, Górnikowski brook (thrust-sheet I); M — Lanternithus minutus,
sam ple 28/05/N, Chełmski brook (thrust-sheet II); N — Reticulofenestra lockerii, sam ple 14/02/N, Górnikowski brook (thrust-sheet II); O —
Reticulofenestra lockerii, sam ple 26/05/N, Chełmski brook (thrust-sheet II); P — Sphenolithus conicus, sam ple 11/02/N, Górnikowski brook
(thrust-sheet I); R — Sphenolithus conicus, sam ple 11/02/N, Górnikowski brook (thrust-sheet I); S — Sphenolithus dissimilis, sam ple 27/05/N, Chełmski
brook (thrust-sheet II); T — Transversopontis pulcher, sam ple 11/02/N, Górnikowski brook (thrust-sheet I); U — Zygrhablithus bijugatus, sam ple
39/02/N, Górnikowski brook (thrust-sheet III); 



The stratigraphy of the Oligocene deposits from the Ropa tectonic window 137

1
 

e
l

 b
a

T
 

 s
u

 o er
a cl

a
C

liss
of

o
n

n
a

n
 e

ht 
ni 

n
oi t

u
 bir tsi

d 
a

p
o

R
 

n
oi tces 

k
o

or
b i

ks
w

o
ki

nr
ó

G 
— 

w
o

 d
ni

w ci
n

o tcet 

i
ks

w
o

ki
nr

ó
G

k
o

or
b 

enecogil
O

I teehs-tsurh
T

II teehs-tsurh
T

III teehs-tsurh
T

laci
h

par
gitarts

o
hti

L
sti

n
u 

a
wogre

C
sde

B )
B

C(
wóbyr

G-bu
S

( sde
B 

B
G

S
)

wóbyr
G

)
F

M
G( noi ta

 mro
F lra

M 
B

C 
F

M
G

B
C 

n
ot

k
nal

p
o

n
na

N
se

n
oz 

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

)
1

7
9

1( i
ni tra

M
5

2
5

2
5

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2

re
 b

m
u

n el
 p

ma
S

/
1

1
/

2
1

/
3

1
/

4
1

/
5

1
/

6
1

/
7

1
/

8
1

/
9

1
/

0
2

/
1

2
/

2
2

/
3

2
/

6
2

/
7

2
/

8
2

/
9

2
/

0
3

/
1

3
/

2
3

/
4

3
/

5
3

/
6

3
/

7
3

/
8

3
/

9
3

N/
2

0

are
a

h
ps

o
d

ur
a

ar
B

 
ii

w
ole

gi
b

X
X

X
X

X

s
u

htil
o

ms
ai

h
C

 si
d

n
ar

g 
R

R
R

s
u

htil
occ

o
C

 
s

uci
g

ale
p

oe
 

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
u

htil
occ

o
C

 s
uci

g
ale

p 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
ulcyc

o
n

or
o

C
 

s
necseti

n
 

X
X

X
X

X
X

X

s
u

htil
o

gr
acilcy

C
 

s
utcesi

b
a

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

s
u

htil
o

gr
acilcy

C
s

u
n

a
dir

olf 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
u

htil
o

gr
acilcy

C
 

si
ni

m
ul

X
X

X
X

X
X

X

seticc
oc

oytci
D

 
s

utcesi
b

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

rets
a

ocsi
D

 
sis

nei
d

a
br

a
b

R
R

R
R

R
R

R
X

X
X

X
X

rets
a

ocsi
D

 
ier

d
n

alfe
d

X
X

X
X

X
X

X
X

X
X

X
X

rets
a

ocsi
D

 
ii

n
at

 
X

X
X

rets
a

ocsi
D

 
ii

n
at

 
refi

d
o

n
 

X
X

X

ai
n

oscir
E

 
at

artse
nef

 
X

X
X

ai
n

oscir
E

as
o

mr
of 

R
R

R
R

R
X

X

are
a

h
ps

ocile
H

 
iettel

m
ar

b
X

X

are
a

h
ps

ocile
H

 
sit

ar
h

p
ue

X
X

X
X

X
X

X

are
a

h
ps

ocile
H

 
atc

a
p

m
oc

 
X

X
X

X
X

X
X

are
a

h
ps

ocile
H

 
at

ali
p

a
p

X
X

X
X

X



138 Marta Oszczypko-Clowes

i
ks

w
o

ki
nr

ó
G

k
o

or
b 

enecogil
O

I teehs-tsurh
T

II teehs-tsurh
T

III teehs-tsurh
T

laci
h

par
gitarts

o
hti

L
sti

n
u 

a
wogre

C
sde

B )
B

C(
wóbyr

G-bu
S

( sde
B 

B
G

S
)

wóbyr
G

)
F

M
G( noi ta

 mro
F lra

M 
B

C 
F

M
G

B
C 

n
ot

k
nal

p
o

n
na

N
se

n
o

Z 
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N

)
1

7
9

1( i
ni tra

M
5

2
5

2
5

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2

re
 b

m
u

n el
 p

ma
S

/
1

1
/

2
1

/
3

1
/

4
1

/
5

1
/

6
1

/
7

1
/

8
1

/
9

1
/

0
2

/
1

2
/

2
2

/
3

2
/

6
2

/
7

2
/

8
2

/
9

2
/

0
3

/
1

3
/

2
3

/
4

3
/

5
3

/
6

3
/

7
3

/
8

3
/

9
3

N/
2

0

are
a

h
ps

ocile
H

 
ai

neslei
n-

hcre
p

X
X

are
a

h
ps

ocile
H

atcer 
X

X
X

X

are
a

h
ps

ocile
H

at
al

uciter 
X

X

s
u

htil
h

o
m

htsI
 

s
uvr

ucer
X

X
X

X
X

X
X

X
X

X
X

X
R

s
u

hti
nret

n
a

L
 s

ut
u

ni
m 

X
X

X
X

X
X

X
X

X
X

X
X

X
R

R
R

R
R

se
htil

occ
oc

oe
N

s
ui

b
u

d 
X

X
R

R

are
a

h
ps

ot
n

o
P

 
ar

o
pitl

u
m

X
X

X
X

X

are
a

h
ps

ot
n

o
P

 
a

n
al

p
X

X
X

artse
nef

ol
ucite

R
 

a
d

oytci
d

 
X

X
X

X
X

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
 

iirekc
ol

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
 

at
u

ni
m

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
at

a
nr

o 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
at

al
uciter 

R
R

R
X

X
X

artse
nef

ol
ucite

R
 

acili
b

m
u

 
R

R
R

R
X

R

s
u

htil
o

ne
h

p
S

 
s

uci
n

oc
X

X
X

s
u

htil
o

ne
h

p
S

 
sili

missi
d

 
X

X
X

X
X

X
X

s
u

htil
o

ne
h

p
S

 
si

mr
ofir

o
m

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
u

htil
o

ne
h

p
S

 
s

n
ai

d
ar

o
d

ues
p

 
X

X
X

s
u

htil
o

ne
h

p
S

 s
n

 ai
 d

ar 
R

R
R

X
R

R
R

R
R

sit
n

o
p

osrevs
n

ar
T

al
 u

bif 
R

R
R

sit
n

o
p

osrevs
n

ar
T

 
s

ut
al

X

sit
n

o
p

osrevs
n

ar
T

 
s

n
o

p
o

u
qil

b
o

X
X

X

sit
n

o
p

osrevs
n

ar
T

re
hcl

u
p 

X
X

X
X

X

s
u

htil
b

a
hr

gy
Z

 s
ut

a
g

uji
b 

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

— 
X

 
s

u
o

n
ot

hc
ot

ua
— 

R ,sei ce
ps 

sei ce
ps 

de
kr

o
 wer 

.t
n

oc 
1 .

ba
T



The stratigraphy of the Oligocene deposits from the Ropa tectonic window 139

2
 

e
l

 b
a

T

 s
u

 o er
a cl

a
C

liss
of

o
n

n
a

n
 e

ht 
ni 

n
oi t

u
 bir tsi

d 
a

p
o

R
łe

h
C 

— 
w

o
 d

ni
w ci

n
o tcet 

i
ks

m
 

n
oi tces 

k
o

or
b 

e
h

C
ł

i
ks

m
k

o
or

b 
e

nec
o

gil
O

I tee
hs-ts

ur
h

T
II tee

hs-ts
ur

h
T

III 
S

T

ci
h

par
gitarts

o
hti

L
sti

n
u la

w
ó

b
yr

G
n

oi ta
 mr

o
F lra

M 
)

F
M

G(
 

a
w

o
gre

C
s

de
B  )

B
C(

 
w

ó
b

yr
G-

b
u

S
( s

de
B 

B
G

S
 )

 
F

M
G 

B
C 

F
M

G

n
ot

k
nal

p
o

n
na

N
se

n
o

Z 
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N
P

N

)
1

7
9

1( i
ni tra

M
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
5

2
5

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2

re
 b

m
u

n el
 p

ma
S

/
5

1
/

6
1

/
7

1
/

8
1

/
9

1
/

0
2

/
1

2
/

2
2

/
1

/
2

/
1

/
2

/
3

/
4

/
6

2
/

7
2

/
1

1
/

8
2

/
0

1
/

9
/

8
/

7
/

6
/

5
/

4
/

9
2

/
0

3
/

1
3

/
2

3
/

3
3

N/
5

0
N/

6
0

N/
7

0
N/

5
0

N/
6

0
N/

5
0

N/
6

0
N/

5
0

are
a

h
ps

o
d

ur
a

ar
B

 
ii

w
ole

gi
b

X
X

X
X

s
u

htil
o

ms
ai

h
C

 si
d

n
ar

g 
R

R
R

R

s
u

htil
occ

o
C

 
s

uci
g

ale
p

oe
 

X
X

X
X

X
X

X

s
u

htil
occ

o
C

 s
uci

g
ale

p 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
ulcyc

o
n

or
o

C
 

s
necseti

n
X

s
u

htil
o

gr
acilcy

C
 

s
utcesi

b
a

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
u

htil
o

gr
acilcy

C
s

u
n

a
dir

olf 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
u

htil
o

gr
acilcy

C
 

si
ni

m
ul

X
X

seticc
oc

oytci
D

 
s

utcesi
b

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

rets
a

ocsi
D

 
sis

nei
d

a
br

a
b

R
R

R

rets
a

ocsi
D

 
ier

d
n

alfe
d

X
X

X

rets
a

ocsi
D

 
ii

n
at

X

rets
a

ocsi
D

 
ii

n
at

 
refi

d
o

n
X

ai
n

oscir
E

 
at

artse
nef

 
X

X
X

X
X

X
X

X

ai
n

oscir
E

as
o

mr
of 

R
R

R
R

R
R

are
a

h
ps

ocile
H

 
iettel

m
ar

b
X

X
X

X
X

X
X

X
X

are
a

h
ps

ocile
H

 
sit

ar
h

p
ue

X

are
a

h
ps

ocile
H

 
atc

a
p

m
oc

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

are
a

h
ps

ocile
H

 
at

ali
p

a
p

are
a

h
ps

ocile
H

ai
neslei

n-
hcre

p
X

X

are
a

h
ps

ocile
H

atcer 
X

X
X

X
X

X
X

X
X

X

are
a

h
ps

ocile
H

at
al

uciter 

s
u

htil
h

o
m

htsI
 

s
uvr

ucer
 

X
X

X
X

X
X

s
u

hti
nret

n
a

L
 s

ut
u

ni
m 

X
X

X
X

X
X

X
X

X
X

X
X

X
X

se
htil

occ
oc

oe
N

 s
ui

b
u

d 
X

are
a

h
ps

ot
n

o
P

 
acit

pillet
al

X
X

X
X

X
X

are
a

h
ps

ot
n

o
P

 
ar

o
pitl

u
m

X
X

X
X

X
X

X

are
a

h
ps

ot
n

o
P

 
a

n
al

p
X

X
X

X
X

X
X

X
X

X
X

X
X

X



140 Marta Oszczypko-Clowes

.t
n

oc 
2 .

ba
T

e
h

C
ł

i
ks

m
k

o
or

b 
e

nec
o

gil
O

I tee
hs-ts

ur
h

T
II tee

hs-ts
ur

h
T

III 
S

T

laci
h

par
gitarts

o
hti

L
sti

n
u 

w
ó

b
yr

G
n

oi ta
 mr

o
F lra

M 
)

F
M

G(
 

a
w

o
gre

C
s

de
B  )

B
C(

 
w

ó
b

yr
G-

b
u

S
( s

de
B 

B
G

S
 )

 
F

M
G 

B
C 

F
M

G

n
ot

k
nal

p
o

n
na

N
se

n
oz 

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

P
N

)
1

7
9

1( i
ni tra

M
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
5

2
5

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2
4

2

re
 b

m
u

n el
 p

ma
S

/
5

1
/

6
1

/
7

1
/

8
1

/
9

1
/

0
2

/
1

2
/

2
2

/
1

/
2

/
1

/
2

/
3

/
4

/
6

2
/

7
2

/
1

1
/

8
2

/
0

1
/

9
/

8
/

7
/

6
/

5
/

4
/

9
2

/
0

3
/

1
3

/
2

3
/

3
3

N/
5

0
N/

6
0

N/
7

0
N/

5
0

N/
6

0
N/

5
0

N/
6

0
N/

5
0

artse
nef

ol
ucite

R
 

a
dill

ac
X

X
X

X

artse
nef

ol
ucite

R
 

a
d

oytci
d

 
X

X
X

X
X

X
X

X
X

artse
nef

ol
ucite

R
 

iirekc
ol

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
 

at
u

ni
m

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
at

a
nr

o 
 

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

artse
nef

ol
ucite

R
 

acili
b

m
u

R
R

R
R

R
R

R
R

R

s
u

htil
o

ne
h

p
S

s
ul

ucyl
ac s

u
htil

o
ne

h
p

S
 

s
uci

n
oc

X
X

s
u

htil
o

ne
h

p
S

 
sili

missi
d

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X

s
u

htil
o

ne
h

p
S

 
s

uti
de

R

s
u

htil
o

ne
h

p
S

 
si

mr
ofir

o
m

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

s
u

htil
o

ne
h

p
S

 
s

n
ai

d
ar

o
d

ues
p

s
u

htil
o

ne
h

p
S

s
n

 ai
 d

ar 
 

R

sit
n

o
p

osrevs
n

ar
T

al
 u

bif 
R

R
R

R
R

sit
n

o
p

osrevs
n

ar
T

 
s

ut
al

X

sit
n

o
p

osrevs
n

ar
T

 
s

n
o

p
o

u
qil

b
o

X
X

X
X

X
X

X
X

X
X

X
X

sit
n

o
p

osrevs
n

ar
T

se
di

ore
hcl

u
p

X
X

X

s
ul

u
d

b
a

hr
orte

u
qir

T
 

s
ut

a
nir

ac
X

s
u

htil
b

a
hr

gy
Z

s
ut

a
g

uji
b 

 
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

— 
X

 
s

u
o

n
ot

hc
ot

ua
— 

R ,sei ce
ps 

sei ce
ps 

de
kr

o
 wer 



OCCURENCE OF THE HIEROGLYPHIC BEDS
AND SUB-MENILITE GLOBIGERINA MARLS
 IN THE SECTIONS STUDIED — DISCUSSION

Ac cord ing to Sikora (1960, 1970), the bases of the
thrust-sheets II in the Górnikowski and Chełmski brooks in -
clude thin in ter vals of thin-bed ded glauconitic sand stones with
in ter ca la tions of green and black non-cal car e ous shales (Hi ero -
glyphic Beds) over lain by 6–8 m thick yel low-green ish soft
marls — the Globigerina Marls (SMGM). The foraminiferal
test of the Hi ero glyphic Beds (sam ple 114 Gry) from Chełmski
brook doc u mented a Lower Eocene age for these beds (see
Sikora, 1960). Un for tu nately in both of the Sikora pa pers
(1960, 1970) there is a lack of age doc u men ta tion con cern ing
the SMGM. The same opin ion can also be found doc u mented
in a ge ol ogy guide book (Ślączka, 1971). In 2005 Gedl pub -
lished pro files and pic tures from Chełmski brook (right trib u -
tary, Gedl, 2005), which are iden ti cal to fig ure 6C herein,
though the lithostratigraphy and age in ter pre ta tions that he pro -
vided are quite dif fer ent. Gedl (2005) fol lowed the
lithostratigraphical in ter pre ta tions of Sikora (1960, 1970) and
Ślączka (1971). These in ter pre ta tions  re gard the Hi ero glyphic
Beds as the old est de pos its (com pare Figs. 2–4 of this pa per),
con tain ing poorly pre served but a di ver si fied dinocyst as sem -
blages in di cat ing a Late Eocene age. Tak ing into ac count the
au thor’s nannofossil de ter mi na tion the Hi ero glyphic Beds are
of Early/Late Oligocene (NP24) age. In Gedl’s (2005) in ter pre -
ta tions the Eocene–Oligocene tran si tion is lo cated at the
bound ary be tween the SMGM (Sub-Grybów Beds in this pa -
per) and Sub-Grybów beds (Grybów Marl For ma tion in this
pa per). Ac cord ing to Gedl (2005) 11 metres of SMGM con tain
dinocyst as sem blages, that do not al low for age de ter mi na tion.
Only the up per most part of the marly suc ces sion as well as the
low er most part of the Sub-Menillite Beds con tains Early
Oligocene dinocysts. Tak ing into ac count the dinocyst age de -
ter mi na tion, Gedl (2005) pro vides a rel a tively broad in ter pre ta -

tion of the palaeogeographic as well as cli ma tic changes at the
Eocene–Oligocene bound ary in the Outer Carpathian Flysch
Ba sin, which seems in ap pro pri ate es pe cially as the de scribed
de pos its are of Late Oligocene age.

It is im por tant to stress that the SMGM are typ i cal pe lagic
marls with out turbiditic in ter ca la tions. In the sec tions stud ied
the so-called SMGM are rep re sented by marls, marly
mudstones and sand stones of turbiditic or i gin. 

CONCLUSIONS

1. The sec tions stud ied of the Ropa tec tonic win dow are
com posed of: the Sub-Grybów Beds, the Grybów Marls For -
ma tion and the Krosno Beds.

2. The Hieroglyphic Beds, the Sub-Menilite Globigerina
Marls and their age equiv a lents have not been found. 

3. The age of the Sub-Grybów Beds and the Grybów Marls
For ma tion, based on nannofossil data, cor re spond to NP24.

4. The youn gest de pos its of the Ropa tec tonic win dow be -
long to the Krosno Beds and rep re sent zones NP24 and NP25.
The same de vel op ment of the Krosno Beds is known from all
the other tec tonic win dows of the Magura Nappe and is typ i cal
of the clos ure stage of the flysch bas ins. 

5. The abun dance pat tern and the spe cies di ver sity of the
nannoplankton as sem blages re flect tem per ate to cool tem per a -
tures in the sur face wa ters of the Grybów Ba sin.
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