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Abstract. Microfacies studies show that the Upper Jurassic–Lower Cretaceous shallow-water, carbonate sediments of the SE
Poland are rich in microfossils that supply additional data for stratigraphical and paleoenvironmental interpretation of formerly
described subdivisions. Local equivalent of the European sponge megafacies (the Kraœnik Fm.) contains characteristic
microfossils Globuligerina oxfordiana and Colomisphaera fibrata.
Foraminiferal species Alveosepta jaccardi, Labirynthina mirabilis and Mesoendothyra izjumiana identified in the Upper Juras-
sic subdivisions (the Be³¿yce and G³owaczów formations) are known from Oxfordian–Kimmeridgian carbonate platforms of
the Mediterranean Tethys. The transitional (Tithonian/Berriasian) character of the peri-reefal Babczyn Fm. is documented
by occurrence of foraminifera (Protopeneroplis ultragranulata, Monsalevia salevensis) and calcareous dinocysts
(Carpistomiosphaera tithonica, Stomiosphaerina proxima). The age of the siliciclastic Cieszanów Fm. is based on the Early
Cretaceous foraminifera (Meandrospira bancilai, Pfenderina neocomiensis, Stomatostoecha condensa) and calcareous
dinocysts (Carpistomiosphaera valanginiana, Colomisphaera conferta, Stomiosphaera wanneri).

Key words: microfossils, thin sections, Upper Jurassic, Lower Cretaceous, southeastern Poland.

Abstrakt. Badania mikrofacjalne utworów górnej jury i dolnej kredy po³udniowo-wschodniej Polski wykaza³y, ¿e utwory te
zawieraj¹ liczne mikroskamienia³oœci, w sposób znacz¹cy uzupe³niaj¹ce interpretacje wiekowe i paleoœrodowiskowe wy-
dzieleñ litofacjalnych. Lokalny odpowiednik europejskiej megafacji g¹bkowej – formacja kraœnicka – zawiera charaktery-
styczne gatunki: Globuligerina oxfordiana i Colomisphaera fibrata. Stwierdzone w utworach górnej jury (formacje be³¿ycka
i g³owaczowska) gatunki Alveosepta jaccardi, Labirynthina mirabilis i Mesoendothyra izjumiana znane s¹ z wêglanowych
utworów oksfordu i kimerydu œródziemnomorskiej Tetydy. Przejœciowy (tyton/berias) charakter peri-rafowej formacji
z Babczyna okreœla wystêpowanie otwornic (Protopeneroplis ultragranulata, Monsalevia salevensis) i wapiennych dinocyst
(Carpistomiosphaera tithnonica, Stomiosphaerina proxima). Wiek silikoklastycznej formacji z Cieszanowa wyznacza obec-
noœæ wczesnokredowych otwornic (Meandrospira bancilai, Pfenderina neocomiensis, Stomatostoecha condensa) i wapien-
nych dinocyst (Carpistomiosphaera valanginiana, Colomisphaera conferta, Stomiosphaera wanneri).

S³owa kluczowe: mikroskamienia³oœci, p³ytki cienkie, jura górna, kreda dolna, Polska po³udniowo-wschodnia.

INTRODUCTION

The study area (Fig. 1) lies at the south-eastern edge of
the Mid-Polish Trough along the margin of the East European
Craton (Dadlez et al., 1995). The shallow water Upper Juras-

sic and Cretaceous sediments continue, further south-east into
Ukrainian territory (the Volhynian–Podolian region) and into
the south-west beneath the Carpathians (the Bilche–Volytsa



Zone of Carpathian Foredeep). The geological structure of
the region was the subject of intense and complex geological
research (vide Marek, Pajchlowa, eds., 1997). Part of the re-
search constituted micropaleontological studies carried out
predominantly on soft, easy to process sediments (Niem-
czycka, 1976a; Sztejn, 1996; Dziadzio et al., 2004, Gutowski
et al., 2005) while indurated deposits were mainly subjects of
petrological examinations.

However, the last decades have brought about considerable
progress in identification of microfossils of the indurated sedi-
ments observed in thin sections (Sliter, 1992, 1999; Coccioni
et al., 1992; Bucur et al., 1993, 2005; Sykora et al., 1997; Ebli,
Schlagintweit, 1998; Ivanova, 2000; Tasli, 2001; Ivanova,
Koleva-Rekalova, 2004; Lakova et al., 2007; Ivanova et al.,
2008). This made it possible to gather more information from
the previously overlooked samples obtained from the Upper
Jurassic and (as appeared in the course of the study), Lower
Cretaceous sediments of the SE Poland. The last problem con-

cerned with micropaleontological investigations based on thin
section refers to the specific composition of the obtained as-
semblages that usually differ from composition of assemblages
of the soft parts same sediment (vide Sztejn, 1996; Dziadzio
et al., 2004 – Fig. 32). It is due to subtle changes of depositional
environment influencing living biota and taphocoenoses of
amount of processed rock and simply in different mode of
preparation that reveal different parts of the same assemblage.

Author’s investigations disclosed the presence of fora-
minifera (over 50 species, many not reported from the area),
calcareous dinocysts (15 species), calpionellids (3 species)
both reported for the first time as well as numerous calcareous
algae which shed a new light on the age and environment of
the studied sediments. It provided supplementary data for
the micropaleontological characteristics of the Upper Juras-
sic–Lower Cretaceous sediments of the Lublin Upland whose
depositional architecture has been described recently (Gu-
towski et al., 2005).

6 Introduction

Fig. 1. Location of selected studied boreholes (after Niemczycka, 1976a, b)



MATERIAL AND METHODS

The investigated material came predominantly from
the boreholes. Samples were kindly supplied by the Polish
Geological Institute archives (Ciepielów IG 1, Babczyn 2,
Basznia 1, Jarczów IG 2, Narol IG 1, Narol IG 2, Niedrzwica
IG 1, P³usy IG 1, Rachów 1, Rudnik IG 1, Ruskie Piaski IG 1,
Tomaszów Lubelski IG 1, Wyszków IG 1, Zakrzew 1 bore-
holes) and former Geological Bureau “Geonafta” – Jas³o divi-

sion (Cieszanów 1, Doliny 1, Lubaczów 3, Lubaczów 9, Luba-
czów 11, Lubaczów 14, Lubaczów 141, Lubaczów 153, Luba-
czów 159, Sieniawka 1, Sucha Wola 1, Wielkie Oczy 1,
Wielkie Oczy 4 boreholes) (Fig. 1).

Thin sections were examined under a polar Nikon
Labophot microscope. Photos of the microfossils were taken
using a Nikon Microflex HFX-DX photomicrographic device.

GEOLOGICAL SETTING

The study area includes two large sedimentary areas of the
Polish Lowland: the West European platform (the Mazury
–Lublin Monocline) and the Middle Polish Through (the Lu-
baczów region) (Moryc, 1961; Niemczycka, Brochwicz
Lewiñski, 1988; Kowalska et al., 2000). According to
paleontological data during the Late Jurassic the Polish Low-
land was covered by rather shallow epicontinental sea
occassionally connected with other marine realms: the Tethys
ocean, the Boreal sea and other epicontinetal seas (Niemczycka
In: Marek, Pajchlowa, 1997). The size and depth of the Late Ju-
rassic basin was greatest in the Oxfordian while toward the end
of Jurassic it gradually downsized to a small, brackish lagoon.
The lagoon was surrounded in the north, north-west and east
by land that supplied terrigenous material to the basin. In
the south-east the marine lagoon merged into marginal marine
marshes and deltaic sedimentary environments.

Diverse geotectonic history of investigated regions re-
sulted in individual sedimentary profiles of the Upper Jurassic
and Lower Cretaceous deposits.

The Mazury–Lublin Monocline. During the Late Jurassic
the area was a site of carbonate sedimentation – “carbonate
platform marine association” (Niemczycka, Brochwicz-
-Lewiñski, 1988). In the lower (Oxfordian) part of succession
the open shelf reefal, bioclastic and oolitic limestones pre-
dominate. In the upper (Kimmeridgian) part the increase of
clastic material resulted in sedimentation of marly limestones
and marls. In the southern part of the Monocline accumulated
“continental-lagoon platform association” (Niemczycka,
Brochwicz-Lewiñski, 1988). The Oxfordian sediments are
represented by aluvial variegated sandstones and mudstones
and the dark mudstones with marsh plants. In the Kimme-
ridgian the deltaic and fluvial sedimentation was replaced by
lagoonal deposits composed of anhydrites and dolomites.
Lithological variability of the Upper Jurassic deposits of
the Monocline led to discrimination of 11 lithostratigraphical
subdivisions (Niemczycka, 1976a). The Lower Cretaceous
deposits, have been described from the study area only re-
cently (Olszewska, 2004, 2007b). The Berriassian age was at-
tributed to the upper part of the Babczyn Formation on
the base of index foraminifera and calcareous dinocysts.

Overlying dark marly claystones, mudstones and limestones
were identified as the Cieszanów Formation. Its age (Valan-
ginian–Hauterivian) was determined on the presence of
stratigraphically significant foraminifera.

The Lubaczów region. The region is characterised by
a complex fault system and three distinct sedimentary-struc-
tural complexes: the Cambrian, the Ordovician–Silurian, and
the Jurassic–Cretaceous complex. The Upper Jurassic lime-
stones and marls of the third complex, occur on the Luba-
czów–Uszkowce, £ukawiec–Wielkie Oczy and Kobylnica
Wo³oska blocks directly overlying Palaeozoic sediments
(Moryc, 1961; Kowalska et al., 2000). Older (Oxfordian) sed-
iments are represented by grey and light brown limestones
with cherts overlied by oolithic and detrital limestones. Youn-
ger (Kimmeridgian–Tithonian) deposits are developed as an-
hydrites and dolomites and partly as detrital limestones
(Kowalska et al., 2000; this paper). The Early Cretaceous
(Berriassian–Valanginian) deposits are composed of
oolithic-oncolithic and dolomitic limestones (in the lower
part) and marly or arenaceous limestones (in the upper part).
Recent paleontological investigations suggest the occurrence
of Hauterivian or even Barremian deposits in the region
(the Cieszanów and Bia³obrzegi Formations).Generally the
Lower Cretaceous deposits on the investigated area represent
the marine terrigenous association with prevalence of sands
and clays in the north-west and the occurrence of limestones
within sandy-clayey sequence in the south-east (Marek In:
Marek, Pajchlowa, 1997a).

At the final stage of development of Mesozoic basin of
the Polish Lowland the carbonate sedimentation prevailed.
On the study area the Upper Cretaceous sediments occur ex-
clusively in the Mazury–Lublin Monocline (Krassowska
In Marek, Pajchlowa, 1997; Kowalska et al., 2000; Pióro,
2007). The end of Cretaceous is marked the inversion of
the Middle Polish Through that continued up to the Early
Eocene together with other tectonic phenomena (Marek
In: Marek, Pajchlowa, 1997b). These tectonic phenomena
may be related to geotectonic evolution of Western Tethys
or Atlantic basins (Gutowski et al., 2005).

Geological setting 7



RESULTS OF THIN SECTION STUDIES

LITHOSTRATIGRAPHY

The following lithostratigraphical subdivisions of the Up-
per Jurassic–Lower Cretaceous sediments of the Lublin area
have been studied for the presence of microfossils:

1. The “nodular layer” (uppermost Callovian–lowermost
Oxfordian). The “nodular layer” regarded by Niemczycka
(1976a) as an informal unit is composed of reddish nodular
limestone with quartz and glauconite. It represents a condensed
deposit including several ammonite zones (Quenstedtoceras
lamberti–Quenstedtoceras mariae) of the Callovian/Oxfor-
dian transition. (Niemczycka, 1976b; Gradstein et al., 2004).

The litofacies was studied in the Cieszanów 1 borehole at
the depth of 1213.1 m where typical assemblage rich in plank-
tonic microfossils (calcareous dinocysts, radiolaria, planktonic
green algae, foraminifera) have been encountered. Foraminifera
were represented predominantly by planktonic Globuligerina
oxfordiana (Grigelis) with minor admixture of benthic species –
e.g. Ophthalmidium sagittum (Bykova), Protomarssonella
donieziana Dain, Epistomina sp. The calcareous dinocyst as-
semblage was composed mainly of Colomisphaera fibrata
(Nagy), rare Committosphaera czestochowiensis Øehánek and
Schizosphaerella minutissima (Colom). Numerous radiolaria
were accompanied by planktonic green algae Globochaete
alpina (Lombard) and sponge spicules.

2. The Kraœnik Formation (Oxfordian). The formation is
a local equivalent of the European sponge facies (Niemczycka,
1976b). The sediments of the Kraœnik Formation were studied
in the following boreholes: Cieszanów 1 (1108.0–1212.5 m),
Jarczów IG 2 (1217.0–1227.0 m), P³usy IG 1 (1302.0–1305.8 m,
Doliny 1 (884.0–950.0 m), Lubaczów 3 (1036.8–1119.3 m),
Lubaczów 10 (1103.0–1109.0 m). Characteristic microfossils
of the lower part of the formation are foraminifera such as:
Protomarssonella donieziana (Dain), Ammobaculites ir-
regularis (Gümbel), Ophthalmidium strumosum (Gümbel),
O. sagittum (Bykova), Paalzowella turbinella (Gümbel),
Epistomina cf. uhligi Myatliuk, Crescentiela morronensis
(Crescenti), Globuligerina oxfordiana (Grigelis), and calcar-
eous dinocysts: Colomisphaera fibrata (Nagy), Committo-
sphaera czestochoviensis Øehánek, Colomisphaera lapidosa
(Vogler). The polychaeten Terebella lapilloides Münster and
sponge “mummies” are characteristic of the formation. This
part of the formation probably represents Lower–Middle
Oxfordian.

In the upper part of the formation appear foraminifera:
Protomarssonella jurassica (Mityanina), Mohlerina basi-
liensis (Mohler), Paleogaudryina varsoviensis (Bielecka &
Po¿aryski), Bicazammina jurassica (Haeusler), Quinque-
loculina semisphaeroidalis Danitsch and a calcareous dino-
cyst – Cadosina parvula Nagy. Sponge spicules are gradually
replaced by fragments of crinoids, echinoids and snails.
The stratigraphic distribution of diagnostic microfossils (Fig.
2) suggests the lower Upper Oxfordian for this part of the for-
mation.

3. The Zakrzew Formation (? Upper Oxfordian). The for-
mation includes predominantly dolomites and sandstones,
probably of terrigenous origin (Niemczycka, 1976b). The sedi-
ments of the formation were studied in the Rudnik IG 1 bore-
hole (1385.0–1411.0 m). Associations of foraminifera were
composed of a few representatives of genera Haplophragmium
and Epistomina. Rare fragments of dasycladacean genus
Acicularia have also been recognized as well as fragments of
snails, crinoids and bryozoans. Except foraminifera the micro-
fossils of this formation resemble those of the upper part of
the Kraœnik Formation.

4. The Jasieniec Formation (Middle–Upper Oxfordian).
The formation is composed of detritic limestones with ooids
and oncoids (Niemczycka, 1976b). The sediments of the for-
mation were studied in the following boreholes: Babczyn 2
(1121.0–1140.0 m), Cieszanów 1 (1041.0–1108.0 m), Doliny 1
(820.0–884.0), Lubaczów 159 (1199.0–1202.0 m), Tomaszów
Lubelski IG 1 (1264.5–1277.0 m), Sucha Wola 1 (1163.0
–1200.0). Foraminiferal assemblages of the formation contain:
Ammobaculites irregularis (Gümbel), Protomarssonella
jurassica (Mityanina), P. dumortieri (Schwager), Bica-
zammina jurassica (Haeusler), Haghimashella arcuata
(Haeusler), Crescentiella morronensis (Crescenti), Epistomina
aff. uhligi Mjatliuk, Ophthalmidium oxfordianum (Deecke),
Cornuspira eichbergensis Kübler & Zwingli, Paalzowella
turbinella (Gümbel), P. feifeli (Paalzow), and Mohlerina
basiliensis (Mohler). Foraminifera are accompanied by cal-
careous dinocysts: Orthopithonella gustafsonii (Bolli) and
Crustocadosina semiradiata (Wanner).

In the Babczyn 2 borehole within the formation appears
foraminifer Alveosepta jaccardi (Schrodt) known in the Medi-
terranean Tethys from the Upper Oxfordian (Bassoulet, 1997)
and Paleogaudryina varsoviensis (Bielecka & Po¿aryski).
Other characteristic microfossils of the formation include cal-
careous algae: Solenoporacea (Girvanella jurassica Wethered)
and Dasycladacea. Fragments of planktonic crinoids of the ge-
nus Saccocoma Agassiz and polychaete Terebella lapilloides
Münster are also present. The age of the formation was desig-
nated as the Upper Oxfordian.

5. The Be³¿yce Formation (Upper Oxfordian–Lower
Kimmeridgian). The formation is composed mainly of
oolithic and pelitic limestones (Niemczycka, 1976b).
The sediments of the formation were studied in the following
boreholes: Ciepielów IG 1 (935.6–1101.0 m), Niedrzwica
IG 1 (1115.0–1200.0 m), P³usy IG 1 (745.5–1169.9 m),
Rachów 1 (65.6–453.0 m) Sieniawka 1 (1100.0–1200.0 m),
and Wyszków 1 (861.0–991.5 m).

The lower part of the formation contains foraminiferal as-
semblage composed of: Globuligerina oxfordiana (Grigelis),
Haghimashella arcuata (Haeusler), Protomarssonella juras-
sica (Mityanina), Cornuspira eichbergensis Kubler & Zwingli,
Ophthalmidium pseudocarinatum (Dain), Trocholina belo-

8 Results of thin section studies
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russica Mityanina, Paalzowella feifeli (Paalzow), Crescen-
tiella morronensis (Crescenti). The specific composition of the
assemblage resembles those assigned to the Upper Oxfordian.
In the upper part of the formation appear: Alveosepta jaccardi
(Schrodt), Paleogaudryina varsoviensis (Bielecka & Po¿a-
ryski), Labirynthina mirabilis Weynschenk, Mesoendothyra
izjumiana Dain, Everticyclammina virguliana Koechlin,
Rumanoloculina verbizhiensis (Dulub). Frequent and charac-
teristic elements of the formation are calcareous algae such as
Marinella lugeoni Pfender, Thaumatoporella parvo-
vesiculifera Rainieri, and calcimicrobes“Porostromata” as
well as fragments of macrofossils such as: crinoids, snails,
echinoderms and bryozoans.

Stratigraphic distribution of significant foraminifera indi-
cates the Lower Kimmeridgian age of the greater part of
the formation.

6. The Basznia Formation (uppermost Oxfordian–Lower
Kimmeridgian). The main lithofacies of the formation are con-
glomeratic marls with glauconite (Niemczycka, 1976b).
The microfossil content was studied in the following bore-
holes: Babczyn 2 (1096.0–1132.0 m), Cieszanów 1 (993.0
–1041.0 m), Doliny 1 (750.0–820.0 m). The foraminiferal as-
semblage of the formation resembles that of the Be³¿yce For-
mation. In the lower part of the formation the following
foraminifera occur: Haghimashella arcuata (Haeusler),
Textulariopsis jurassica (Gümbel), Ophthalmidium pseudo-
carinatum (Dain), and Nautiloculina oolithica Mohler. The as-
semblages of the upper part contain: Paleogaudryina varso-
viensis (Bielecka & Po¿aryski), Quinqueloculina jurassica
Bielecka & Styk, Q. frumenta Azbel & Danitsch, Alveosepta
jaccardi (Schrodt), and Labirynthina mirabilis Weynschenk.
Numerous fragments of the red algae Marinella lugeoni
Pfender are very characteristic as well as is the occurrence of
ostracods. The persistent presence of Labirynthina mirabilis
Weynschenk suggests that the formation is not older that
the uppermost Oxfordian, and more probably represents Kim-
meridgian.

7. The Jarczów Formation (? Upper Oxfordian–? Lower
Kimmeridgian). The formation includes terrigenous mud-
stones and claystones with plants that probably accumulated
in a marginal marine environment (Niemczycka, 1976b).
The sediments of the formation were studied in Ruskie Piaski
IG 2 borehole (1090.3–1103.8). Among rare foraminifera
the presence of Alveosepta jaccardi (Schrodt) and Ruma-
noloculina verbizhiensis (Dulub) are noteworthy. The mar-
ginal marine environment is supported by the presence of rep-
resentatives of the foraminiferal family Polymorphinidae.

8. The G³owaczów Formation (uppermost Oxfordian
–?Lower Kimmeridgian). Marls and marly limestones are
the dominant lithologies of the formation. Microfossil content
of both lithofacies was studied in the Ciepielów IG 1
(837.0–936.5 m) and Zakrzew 1 boreholes (1212.0–1315.0 m).
Foraminifera were encountered in the Zakrzew 1 borehole
forming the assemblage composed of: Protomarssonella
jurassica (Mityanina), P. dumortieri (Schwager), Alveosepta
jaccardi (Schrodt), Labirynthina mirabilis Weynschenk,
Trocholina belorussica Mityanina, and Paleogaudryina var-
soviensis (Bielecka & Po¿aryski). The presence of Labiryn-
thina mirabilis Weynschenk indicates, at least, the uppermost

Oxfordian age. Characteristic of the formation are also frag-
ments of corals, crinoids, snails, echinoderms, incrusting
“bereniciformis” bryozoans and ostracods. The calcareous al-
gae of genera Girvanella and Acicularia as well as micro-
problematic Baccinella irregularis Radoièiè were also identi-
fied.

9. The Urzêdów Formation (?Upper Kimmeridgian).
The formation is composed mainly of dolomites, limestones
and dolomitic marls (Niemczycka, 1976b). The sediments of
the Formation were studied in the Zakrzew 1 borehole
(1143.0–1212.0 m). They contain poor foraminiferal assem-
blage composed of Paleogaudryina varsoviensis (Bielecka &
Po¿aryski), Haplophragmium sp., and polymorphinids sug-
gesting unfavorable conditions and shallow depth. Poor
microfossils do not permit precise age determination, how-
ever Niemczycka (1976a, b) suggested the Upper Kimmerid-
gian age for the formation.

10. The Ruda Lubycka Formation (Upper Kimmerid-
gian–?Lower Tithonian). The formation encloses dolomites in-
tercalated by anhydrites with sporadic layers of marls (Niem-
czycka, 1976a, b). The sediments of the Formation were studied
in the following boreholes: Babczyn 2 (860.0–1094.0 m), Basz-
nia 1 (1020.0–1102.0 m), Cieszanów IG 1 (674.0–993.0 m),
Doliny 1 (470.0–750.0 m), Jarczów IG 2 (988.0–1120.0 m),
Tomaszów Lubelski IG 1 (1056.0–1155.0 m), Narol IG 1
(1557.5–1559.6 m), Narol IG 2 (1500.0–16134.0 m), and
Sieniawka 1 (700.0–1060.0 m).

The lower part of the formation contains foraminiferal as-
semblages composed of the open marine species: Pseudo-
cyclammina lituus (Yokoyama), Alveosepta jaccardi
(Schrodt), Textularia densa Hoffman, Nautiloculina oolithica
Mohler, Protopeneroplis striata Weynschenk, Charentia
evoluta (Gorbatchik), and Rumanoloculina mitchurini Dain.
Red algae Marinella lugeoni Pfender occurs frequently.

In the upper part of the formation microfossils of
the restricted environments prevail: ostracods, coproliths
(Favreina cf. fendiensis Brönnimann & Zaninetti, Favreina
cf. dinarica Brönnimann), and foraminifera of the family
Polymorphinidae.

The age of the formation is based on cooccurence of
Charentia evoluta (Gorbatchik) (FAD in the Late Kim-
meridgian), Protopeneroplis striata Weynschenk (LAD in
Tithonian), and Rumanoloculina mitchurini (Dain) (FAD in
Tithonian). Stratigraphical ranges of the mentioned forami-
niferal species suggest that the main part of the discussed for-
mation represents Upper Kimmeridgian locally passing into
Tithonian.

11. The Babczyn Formation (Tithonian–Berriasian).
The formation is composed of detritic, oolithic and oncoidal
limestones (Niemczycka, 1976b). Microfossils of the forma-
tion were studied from: Babczyn 2 (700.0–870.0 m), Basznia 1
(727.0–968.0 m), Cieszanów 1 (524.0–674.0 m), Doliny 1
(365.0–470.0 m), Lubaczów 9 (1060.0–1180.0 m), Lubaczów
153 (1119.0–1188.0 m), Lubaczów 159 (1087.0–1200.0 m),
Narol IG 1 (1442.4–1443.5 m), Tomaszów Lubelski IG 1
(1013.0–1056.0 m), Wielkie Oczy 1 (1490.6–1907.6), and
Wielkie Oczy 4 (1356.0–1444.0 m) boreholes.

Characteristic microfossils of the formation include:
foraminifera, calpionellids, calcareous dinocysts and calcare-

10 Results of thin section studies



ous algae. Rich foraminiferal assemblages are composed of:
Paleogaudryina varsoviensis (Bielecka & Po¿aryski), Uvige-
rina uvigeriniformis (Seibold & Seibold), Montsalevia sa-
levensis (Charollais, Brönnimann & Zaninetti), Textularia
densa Hoffman, Protomarssonella kummi (Zedler), Proto-
marssonella hechti (Dieni & Massari), Pseudocyclammina
lituus (Yokoyama), P. cylindrica Redmond, Siphovalvulina
variabilis Septfontaine, Charentia evoluta (Gorbatchik),
Haplophragmoides joukovskyi Charollais, Brönnimann &
Zaninetti, Protopeneroplis striata Weynschenk, P. ultragra-
nulata (Gorbatchik), Trocholina solecensis Bielecka & Po¿a-
ryski, Neotrocholina molesta (Gorbatchik), Ichnusella bur-
lini (Gorbatchik), Andersenolina alpina (Leupold), A. histeri
Neagu, Rumanoloculina mitchurini (Dain), Istriloculina tere-
kensis Matseva & Temirbekova, Decussoloculina mirceai
Neagu, Nautiloculina cretacea Peybern�s, and Mohlerina
basiliensis (Mohler).

Numerous calcareous algae are represented by: Actino-
porella podolica Alth, Pratumiella fastigiata Dragastan,
Clypeina jurassica Favre, Salpingoporella annulata Carozzi,
Salpingoporella ex gr. pygmaea (Gümbel). The polychaeten
Terebella lapilloides Münster occurs locally. Microprob-
lematic Baccinella irregularis Radoièiè is also frequent.

Characteristic for the formation is also the occurrence of
the calcareous dinocysts: Stomiosphaera moluccana Wanner,
Colomisphaera radiata (Vogler) and C. cieszynica Nowak.
At the base of the formation in the Wielkie Oczy 4 borehole
a Upper Kimmeridgian–Middle Tithonian calcdinocyst
Carpistomiosphaera borzai (Nagy) has been identified. In
the Lubaczów 153 borehole, the assemblage from the basal
part of the formation contained the Tithonian calcidinocyst
index species Carpistomiosphaera tithonica Nowak, while in
the Wielkie Oczy 1 borehole a Berriasian Stomiosphaerina
proxima Øehánek appeared.

Sediments of the Babczyn Formation also yielded numer-
ous coprolithes and ostracods and rare Charophyta.

The Jurassic/Cretaceous boundary may be determined in
the Wielkie Oczy 1 borehole between the last occurrence of
Protopeneroplis striata Weynschenk and Colomisphaera
radiata (Vogler) and first occurrence of Protopeneroplis
ultragranulata (Gorbatchik) and Stomiosphaerina proxima
Øehanek. In the upper part of the Babczyn Formation in
the Babczyn 2 borehole a single specimen of calpionellid
Calpionella alpina Lorenz has been recognized. The species
has its first appearance datum (FAD) in the middle of
the Upper Tithonian Crassicollaria Zone which suggests that
the upper part of the formation is younger than the Upper

Tithonian. Thus, the Babczyn Formation may represent
the Jurassic/Cretaceous transition (Tithonian–Berriasian).

12. The Cieszanów Formation (Valanginian–Hauterivian).
The formation recognised in the Lubaczów region is com-
posed of marly claystones, mudstones and limestones interca-
lated, in places, by oolitic, detrital limestones (Marek,
Raczyñska, 1979). The sediments of the formation were
studied in the following boreholes: Babczyn 2 (665.0–700.0
m), Basznia 1 (516.0–703.0 m), Cieszanów 1 (10.0–524.0 m),
Narol IG 1 (1392.0–1396.5 m).

The prevalence of soft sediments in the formation favored
the study of microfossils obtained by water treatment of sam-
ples (Sztejn, 1996; Dziadzio et al., 2004). The study of thin
sections made from the intercalating limestones revealed
the presence of numerous miliolids (partly redeposited),
among others: Scythiloculina confusa Neagu, S. bancilai
Neagu, Decussoloculina barbui Neagu, D. mirceai Neagu,
Moesiloculina danubiana Neagu, Quinqueloculina stellata
Matseva & Temirbekova, Istriloculina alimanensis Neagu,
accompanied by Charentia evoluta (Gorbatchik) and Proto-
peneroplis ultragranulata (Gorbatchik). Other redeposited
microfossils such as calpionellids: Calpionella elliptalpina
Nagy, Tintinnopsella carpathica Murgeanu & Filipescu or
calcareous algae: Pratumiella fastigiata Dragastan, and
Trinocladus orientalis Dragastan have also been observed.

Agglutinated foraminifera are represented by rare speci-
mens of Recurvoides cf. obskiensis Romanova, Proto-
marssonella kummi (Zedler), Textularia densa Hoffman and
unidentified representatives of genera Trochammina and
Verneuilinoides.

In some samples, numerous sections of epistominids,
probably Epistomina caracolla (Roemer), suggests a post-
-Berriasian age. The occurrence of: Meandrospira bancilai
Neagu, Pfenderina neocomiensis (Pfender), Stomatostoecha
condensa (Dulub) and Hedbergella delrioensis (Carsey) sug-
gest for the formation age – Valanginian–Hauterivian.
The younger age (Hauterivian–Barremian) was attributed to
the assemblage of similar composition found in the sandy
mudstones E from Lubaczów based on (Gutowski et al.,
2007).

The investigated sediments also yielded calcareous cysts
of dinoflagellata (calcdinocysts): Stomiosphaera moluccana
Wanner, Stomiosphaera wanneri Borza, Crustocadosina
semiradiata (Wanner), Carpistomiosphaera valanginiana
Borza, Colomisphaera conferta Øehánek. The last two spe-
cies support the age indicated by foraminifera.

BIOSTRATIGRAPHY

The significant number of stratigraphically important
microfossils (Figs. 2, 3) encountered in all investigated Upper
Jurassic–Lower Cretaceous formations of the SE Poland led to
the proposal of the local, informal microfossil zonation.
The early draft of the biozonation was already presented during
the conference “Jurassica IV” (Olszewska, 2004). Recent in-

vestigations updated the former proposal and make it more
useful for designation of age and correlation of the strata stud-
ied.

Following zones have been proposed for the uppermost
Callovian–Hauterivian sedimentary succession of the south-
eastern Poland:

Biostratigraphy 11



1. Globuligerina oxfordiana–Colomisphaera fibrata

Zone

Equivalent: Assemblage A (Olszewska, 2004).
Occurrence: “nodular layer”.
Characteristic microfossils: foraminifera – Globuligerina

oxfordiana (Grigelis), Protomarssonella donieziana Dain,
Ophthalmidium sagittum (Bykova); calcareous dinocysts –
Colomisphaera fibrata (Nagy); calcareous algae – Globo-
chaete alpina Lombard. Other: radiolarians, sponge spicules.

Age: uppermost Callovian–lowermost Oxfordian.

2. Ophthalmidium strumosum–Paalzowella turbinella

Zone

Equivalent: Assemblage B (Olszewska, 2004).

Occurrence: lower part of the Kraœnik Formation.
Characteristic microfossils: foraminifera – Ophthalmidium

strumosum (Gümbel), Ammobaculites irregularis (Gümbel),
Paalzowella turbinella (Gümbel), Crescentiella morronensis
(Crescenti) Globuligerina oxfordiana (Grigelis); calcareous
dinocysts – Colomisphara fibrata (Nagy), Committosphaera
czestochowiensis Øehánek, Colomisphaera lapidosa (Vogler):
polychaetans: Terebella lapilloides Münster; others: sponge
mummies.

Age: Lower–Middle Oxfordian.

3. Alveosepta jaccardi–Protomarssonella jurassica

Zone

Equivalent: Assemblage C (Olszewska, 2004).

12 Results of thin section studies

Fig. 3. Stratigraphic distribution of calcareous dinocysts of the formations studied after literature



Occurrence: upper part of the Kraœnik Formation, Zakrzew
Formation, Jasieniec Formation, lower part of the Be³¿yce For-
mation, and part of the Jarczów Formation.

Characteristic microfossils: foraminifera – Ophthalmidium
pseudocarinatum (Dain), Protomarssonella jurassica (Mity-
anina), Alveosepta jaccardi (Schrodt), Cornuspira eichbergen-
sis Kübler & Zwingli, Mohlerina basiliensis (Mohler),
Bicazammina jurassica (Haeusler), Haghimashella arcuata
(Haeusler), Paalzowella feifeli (Paalzow), Trocholina belo-
russica Mityanina; calcareous dinocysts – Cadosina parvula
Nagy, Crustocadosina semiradiata (Wanner), Orthopitho-
nella gustafsonii (Bolli); planktic crinoids: Saccocoma cf.
quenstedti Verniory.

Age: Upper Oxfordian.

4. Labirynthina mirabilis–Mesoendothyra izjumiana

Zone

Equivalent: Assemblage D (Olszewska, 2004).
Occurrence: upper part of the Be³¿yce Formation, Basznia

Formation, ?G³owaczów Formation, part of the ?Jarczów
Formation and lower part of the Ruda Lubycka Formation.

Characteristic microfossils: foraminifera – Paleogaud-
ryina varsoviensis (Bielecka & Po¿aryski), Labirynthina
mirabilis Weynschenk, Quinqueloculina verbizhiensis
Dulub, Everticyclammina virguliana (Koechlin), Meso-
endothyra izjumiana Dain, Nautiloculina oolithica Mohler;
frequent are coprolits, ostracods, calcareous algae (Marinella
lugeoni Pfender) and charophyta. Beyond the study area
(the southern Poland) rare specimens of the calcareous
dinocyst Carpistomiosphaera borzai (Nagy) accompanies
the foraminiferal assemblage.

Age: Kimmeridgian.

5. Andersenolina alpina–Rumanoloculina mitchurini

Zone

Equivalents: Protopeneroplis striata Zone (Soták In: Va-
šíèek et al., 1994), Anchispirocyclina lusitanica Zone (Pé-
lissié et al., 1984; Septfontaine et al., 1991), lower part of the
Protopeneroplis trochangulata Zone (Altiner, 1991), lower
part of the Assemblage E (Olszewska, 2004).

Characteristic microfossils: foraminifera – Pseudo-
cyclammina lituus (Yokoyama), Protopeneroplis striata
Weynschenk, Andersenolina alpina (Leupold), A. elongata
(Leupold), A. histri Neagu, Rumanoloculina mitchurini

(Dain); calcareous dinocysts – Carpistomiosphaera tithonica
Nowak, Colomisphaera cieszynica Nowak, Stomiosphaera
moluccana Wanner; calcareous algae are frequent, especially
dasycladaceans – Actinoporella, Clypeina, Salpingoporella.

Occurrence: topmost part of the Ruda Lubycka Forma-
tion, lower part of the Babczyn Formation.

Age: Tithonian.

6. Protomarssonella kummi–Protopeneroplis ultra-

granulata Zone

Equivalents: Protopeneroplis trochangulata–Pseudo-
textulariella courtionensis zones (Soták In: Vašíèek et al.,
1994), Haplophragmoides joukowskyi Interval Biozone (Iva-
nova, 2000), upper part of the Assemblage E (Olszewska,
2004).

Occurrence: upper part of the Babczyn Formation.
Characteristic microfossils: foraminifera – Protomarsso-

nella kummi (Zedler), Uvigerinammina uvigeriniformis (Sei-
bold & Seibold), Pseudocyclammina cylindrica Redmond,
Siphovalvulina variabilis Septfontaine, Haplophragmoides
joukovskyi Charollais, Brönnimann & Zaninetti, Protopene-
roplis ultragranulata (Gorbatchik) – numerous, Charentia
evoluta (Gorbatchik), Rumanoloculina mitchurini (Dain),
Andersenolina alpina (Leupold), Ichnusella burlini (Gor-
batchik), Montsalevia ? salevensis (Charollais, Brönnimann
& Zaninetti), Nautiloculina cretacea Peybern�s; calcareous
dinocysts – Stomiosphaera moluccana Wanner, Stomiospha-
erina proxima Øehánek.

Age: Beriassian.

7. Epistomina caracolla–Pfenderina neocomiensis Zone

Equivalents: Pfenderina neocomiensis–?Montsalevia
salevensis zones ((Soták In: Vašíèek et al., 1994), Meandro-
spira favrei Interval Biozone (Ivanova, 2000), Assemblage F
(Olszewska, 2004).

Occurrence: Cieszanów Formation.
Characteristic microfossils: foraminifera – Meandrospira

bancilai Neagu, Decussoloculina barbui Neagu, Pfenderina
neocomiensis (Pfender), Stomatostoecha condensa (Dulub),
Charentia evoluta (Gorbatchik), Epistomina cf. caracolla (Roe-
mer), Hedbergella delrioensis (Carsey); calcareous dinocysts –
Carpistomiosphaera valanginiana Borza, Colomisphaera
conferta Øehánek, Stomiosphaera wanneri Borza.

Age: (?upper) Valanginian –Hauterivian.

CORRELATION WITH THE AMMONITE AND CALPIONELLID STANDARD ZONES

The most precise stratigraphy of the Jurassic sediments is
based on the ammonites (Gradstein et al., 2004). The Upper Ju-
rassic sediments in the Lublin area are rather poor in ammonites
and direct reference to the ammonite zones is possible only for
the lowest Oxfordian sediments (Marek, Pajchlowa, eds, 1997).
The stratigraphy of the remaining part of the Upper Jurassic suc-
cession was based on “non-ammonite” faunas (Niemczycka,
1976a) and on the indirect correlation. Recent studies of the
foraminiferal assemblages from the Upper Jurassic sediments

from the Holy Cross Mts and Cracow region (Olszewska,
2007a) revealed the presence of distinct foraminiferal assem-
blages similar to those encountered in the study area.
Foraminifera are accompanied by calcareous cyst of dino-
flagellata (calcdinocysts) succesively correlated with standart
ammonite and calpionellid zones (Cecca, Øehánek, 1991;
Øehánek, Cecca, 1993; Øehánek, Heliasz, 1993; Lakova et al.,
2007). This justify an attempt to correlate the described
microfossil zones with the orthostratigraphic zonations (Fig. 4).

Correlation with the ammonite and calpionellid standard zones 13
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1. Globuligerina oxfordiana–Colomisphaera fibrata

Zone. The calcareous dinocyst assemblage of the zone corre-
sponds to the “Assemblage A” of the Colomisphaera fibrata
Zone from the Upper Jurassic sediments of the Cracow region
(Garlicka, 1976). The complete zone, according to Garlicka
corresponds to several ammonite zones from Quendstedto-
ceras lamberti (upper part of Upper Callovian) to Peri-
sphinctes plicatilis (lower Middle Oxfordian).

Some authors (Øehánek, Heliasz 1993; Lakova et al., 2007)
place the Colomisphaera fibrata Zone between the Cardioceras
cordatum (upper Lower Oxfordian) and Perisphinctes bifur-
catus (lower Upper Oxfordian) zones. The “Assemblage A”
was correlated by Garlicka with the Quenstedtoceras lamberti
and Quendstedtoceras praecordatum (= Quenstedtoceras
mariae) zones. Position of the assemblage fits the time span
indicated for the “nodular layer” by Niemczycka (1976b).
The microfossils content of the discussed zone has many taxa
common with foraminiferal “Assemblage A” of the Southern
Poland (Olszewska, 2004, 2007a).

2. Ophthalmidium strumosum–Paalzowella turbinella

Zone. The zone was identified in the lower part of the Kraœnik
Formation. According to Niemczycka (1976a) the lower part
of the Kraœnik Formation belongs to the Cardioceras bu-
kowskii–Cardioceras excavatum subzones (Cardioceras cor-
datum Zone of Matyja, Wierzbowski, 2000), while the upper
part of the formation has been referred to as the Middle
Oxfordian Cardioceras tenuiserratum–Amoeboceras alter-
nans zones (plicatilis–tranversarium zones of Matyja, Wierz-
bowski, 2000). The calcareous dinocysts present in the zone
resemble “Assemblage B” of Garlicka (1976) referred to the
Cardioceras bukowskii–Cardioceras excavatum subzones.
The same calcareous dinocyst assemblage has been found in
the sample collected in the Bielawy quarry during the meeting
“Jurassica I” from the Cardioceras bukowskii Zone identified
there by Matyja (prof. UW, personal information).

Foraminiferal assemblage of the discussed zone corre-
sponds to the “Assemblage B” of the Southern Poland (Ol-
szewska, 2004) that, in turn, was identified within the cor-
datum–plicatilis ammonite zones (Olszewska, 2007a).

3. Alveosepta jaccardi–Protomarssonella jurassica

Zone. Foraminiferal assemblage of the zone has many forms
in common with the “Assemblage C” of Southern Poland
(Olszewska, 2004). The “Assemblage C” has recently been
found in the Late Oxfordian strata representing the bimam-
matum–planula zones (Olszewska, 2007a).

In the Holy Cross Mountains foraminiferal Alveosepta
jaccardi Zone, according to Barwicz-Piskorz (1995) repre-
sents the span of planula–divisum ammonite zones. However,
other authors place the Alveosepta jaccardi Zone only in
the Upper Oxfordian (Septfontaine, 1980; Dulub et al., 1986;
Kuznetsova, 1989 ). In the Mediterranean region, the strati-
graphic distribution of Alveosepta jaccardi covers the zones
bifurcatus–lower part of acanthicum (Upper Oxfordian–lower
Upper Kimmeridgian) (Bassoulet, 1997).

The assemblage of calcareous dinocysts from the discussed
zone contain Colomisphaera lapidosa (Vogler), Crustocado-
sina semiradiata (Wanner) and Cadosina parvula Nagy –
elements of the Upper Oxfordian–Lower Kimmeridgian
“parvula” Zone (Øehanek, Heliasz, 1993). In the West Balkan

Mountains the Cadosina parvula Zone also encroaches
the Oxfordian/Kimmeridgian boundary (Lakova et. al., 2007).
Fragments of planktic crinoids (Saccocoma cf. quenstedti
Verniory ) characteristic of the discussed assemblage, were en-
countered in the vicinity of Cracow in strata corresponding to
Epipeltoceras bimammatum/Idoceras planula zones (Matysz-
kiewicz, 1996).

4. Labyrinthina mirabilis–Mezoendothyra izjumiana

Zone. Its correlation with specific ammonite zone is some-
what difficult. Gutowski (In: Gutowski et al., 2005) equates
the upper boundary of the “megasquence I” with upper limits
of the Be³¿yce and Basznia formations. He located the bound-
ary between the platynota/hypselocyclum ammonite zones.
The same author included the G³owaczów and Ruda Lubycka
formations (also containing microfossil assemblage of
the discussed zone) in the “megasequence II” between
the divisum and eudoxus ammonite zones. Niemczycka
(1976a) expressed the opinion that the lower part of the Ruda
Lubycka Formation passes laterally towards the SW into beds
of the divisum ammonite Zone (upper part of the Lower
Kimmeridgian).

In the southern (Tethyan) regions of Russia the zone with
Mesoendothyra izjuminana covers the time span of the Upper
Kimmerdigian–Lower Tithonian age corresponding to
the eudoxus–pseudoscythica zones (Kuznetsova, 1989). On
the other hand the cooccurrence of index species of the de-
scribed zone is indicative for the Subzone IIa in, containing
Kimmeridgian ammonites, part of carbonate succession of
the NW Turkey (Altiner, 1991).

Microfossil content of the discussed zone corresponds to
the “Assemblage D” of the Southern Poland (Olszewska, 2004).
Recent studies of the microfossils of the Holy Cross Mts. and
the Cracow region have demonstrated the presence of the “As-
semblage D” in the platynota–divisum ammonite zones
(Olszewska, 2007a). Foraminiferal assemblage of the discussed
zone may be also correlated with the Protopeneroplis striata
Interval Biozone (uppermost Oxfordian–Kimmeridgian) of
the West Balkan Mountains (Ivanova, 2000).

5. Andersenolina alpina–Rumanoloculina mitchurini

Zone. In the study area the zone was recognized in the lower
part of the Babczyn Formation. According to Gutowski (In:
Gutowski et al., 2005) the lowermost part of the formation co-
incides with the Krzy¿anowice Nerineacean Limestone of
the NE margin of the Holy Cross Mts. which, in turn, repre-
sents the eudoxus or autissiodorensis ammonite zones
(Kutek, 1994). According to the latest data (Gradstein et al.,
2004) in the northwest subboreal Europe the Kimme-
ridgian/Tithonian boundary is situated within the auti-
ssiodorensis Zone. The base of the discussed microfossil zone
may tentatively correspond to that boundary.

The characteristic calcdinocysts of the zone (C. cie-
szynica, S. moluccana) are part of cieszynica Zone described
from the Lower–Middle Tithonian ammonite darwini to
volanense zones in the Central Italy (Cecca, Øehánek, 1991;
Øehánek, Cecca, 1993). The microfossil content of the dis-
cussed zone (prior to the appearance of predominantly
Berriasian Stomiosphaerina proxima Øehanek), permits its
correlation with lower part of the “Assemblage E” of
the Southern Poland (Olszewska, 2004).

Correlation with the ammonite and calpionellid standard zones 15



16 Results of thin section studies

F
ig

.
5
.

P
o
si

ti
o
n

o
f

th
e

U
p

p
er

J
u

ra
ss

ic
–
L

o
w

er
C

re
ta

ce
o
u

s
fo

rm
a
ti

o
n

s
o
f

th
e

S
E

P
o
la

n
d

in
re

la
ti

o
n

to
th

e
lo

ca
l

m
ic

ro
fo

ss
il

zo
n

es
a
n

d
ch

ro
n

o
st

ra
ti

g
ra

p
h

y



6. Protomarssonella kummi–Protopeneroplis ultragra-

nulata Zone. In the Western Carpathians the Protopeneroplis
trochangulata (= ultragranulata)–Pseudotextulariella courti-
onensis zones of Soták (In: Vašíèek et al., 1994), correspond to
Berriasian ammonite Berriasella jacobi –Fauriella boissieri
zones and calcdinocyst Stomiosphaerina (Colomisphaerina)
proxima zones. Somewhat lower position – uppermost Titho-
nian–Middle Berriasian (upper Durangites–lower occitanica)
was proposed later for the proxima zone by Reháková (2000) in
the same region.

The identification of the calpionellid species Calpionella
alpina Lorenz in the upper part of the Babczyn Formation indi-
cates that the sedimentation of the formation continued over the
middle part of the Upper Tithonian Crassicollaria Zone (FAD
of C. alpina). Foraminifera (Haplophragmoides joukovskyi,
Montsalevia ?salevensis, Pseudocyclammina cylindrica) and
calcareous dinocysts (Stomiosphaerina proxima) suggest
the continuation of sedimentation at least up to the Late
Beriassian. The microfossil content of the discussed zone re-
sembles that of Berriasian part of the “Assemblage E” of south-
ern Poland (Olszewska, 2004).

7. Epistomina caracolla–Pfenderina neocomiensis Zone.

Direct correlation of the zone with the ammonite/calpionellid
standart zonations is not possible yet. In the Western Carpathians
foraminiferal zones Pfenderina neocomiensis and Montsalevia
salevensis correspond to the uppermost Berriasian–Valanginian
(Soták In: Vašièek et al., 1994), although the younger age
(Hauterivian–Baremian) is also possible (Soták, 1989). The Bul-
garian Meandrospira favrei Interval Biozone is referred to the
Upper Valanginian–Hauterivian (Ivanova, 2000). The occur-
rence of Stomiosphaera wanneri, Colomisphaera conferta and
Carpistomiosphera valanginiana suggests correlation with the
Calpionellites (Valanginian) to Tintinopsella (Hauterivian)
calpionellid zones (Reháková, 2000; Lakova et al., 2007).

Some authors (Marek, 1997a; Dziadzio et al., 2004) regard
the Cieszanów Formation (from which the zone was described)
as an equivalent of the Upper Valanginian–Hauterivian W³oc-
³awek Formation of the Kujawy region characterised by
the presence of the ammonite genera Dichotomites, Sayno-
ceras, Endemoceras and Simbirskites. Tentative correlation
of the described microfossil zones with the standart ammo-
nite/calionellid zonations is presented in Figure 5.

CORRELATION OF THE STUDIED SEDIMENTS WITH THE ADJACENT PART OF SW UKRAINE

Equivalents of the discussed formations occur in two
zones of the adjacent part of SW Ukraine: in the Bilche
–Volytsa Zone of the Carpathian foreland and in the Volhy-
nian-Podolian part of the European Platform (Dulub, Burowa
et al., 1986; Dulub, Zhabina, 2000). The suggested correla-
tion is based on the considerable similarity of the microfossil
assemblages reported from the lithostratigraphic subdivi-
sions (Fig. 6).

Oxfordian. In the Bilche–Volytsa Zone the Oxfordian is
represented by the Rudki and Bonov suites (Dulub et al.,
1986, 2003; Dulub, 1999; Zhabina, 2001). The species Glo-
buligerina oxfordiana (Grigelis) occurs in the lower part of
the Bonov suite while in the upper part of both suites
Alveosepta jaccardi (Schrodt) has been recognized. The men-
tioned foraminiferal species suggest the equivalence of
the discussed suites of the Bilche–Volytsa Zone with
the Kraœnik and Jasieniec formations of the Lublin area.

The Oxfordian in the Volhynian-Podolian part of the Eu-
ropean Platform is represented by the Sokal suite (Zhabina,
2001). Foraminiferal assemblages of the suite contain, among
others: Trocholina belorussica Mityanina, Protomarssonella
jurassica (Mityanina), Alveosepta jaccardi (Schrodt) which
permits the correlation of the Sokal suite with the Jasieniec
Formation of Poland.

The discussed Ukrainian subdivisions are overlain by a so
called, “variegated horizon” (Zhabina, 2001), a probable
equivalent of the Jarczów Formation.

Kimmeridgian. On the Ukrainian territory the following
suites are referred to as the Kimmeridgian: in the Bilche
–Volytsa Zone – the Moraniec suite; in the Volhynian-Po-
dolian region – the Rawa Russka suite (Dulub, Zhabina, 1999;
Zhabina, 2001). Microfossils assemblages of of the Moraniec

suite contain, among others: Mesoendothyra izjumiana Dulub,
Quinqueloculina semisphaeroidalis Dulub, Colomisphaera
carpathica (Borza), Colomisphaera radiata (Vogler), Carpi-
stomiosphaera borzai (Nagy), Colomisphaera pieniniensis
(Borza), Parastomiosphaera malmica (Borza). The sediments
of the Rawa Russka suite are poor in the organic remnants
among which only Alveosepta personata (Tobler) (= A.
jaccardi), Torinosuella peneropliformis (Yabe & Hanzawa),
and Charophyta have been reported (Dulub et al., 1986).

In the Lublin area the Be³¿yce, Basznia and the lower part of
the Ruda Lubycka formations may be regarded as the equiva-
lents of the discussed Ukrainian suites based on a similarity of
microfossil assemblages. The essential difference is the numer-
ous occurrence of pelagic crinoids Saccocoma in sediments of
the Moraniec suite.

Tithonian. On the Ukrainian territory, to the Tithonian
are referred: in the Bilche–Volytsa Zone – the Opary and
Karolina suites (Dulub, Zhabina, 1999) or the Karolina and
Kochanovka (Dulub et al., 1986) suites, in the Volhynian-
-Podolian region – the Ni¿niów suite (Dulub et. al., 1986;
Izotova, Popadyuk, 1996; Dulub, Zhabina, 1999).

The sediments of the Karolina suite contain abundant pe-
lagic microfossils: calpionellids and pelagic crinoids indicat-
ing free connections with the open sea. The sediments of
the Ni¿niów suite accumulated rather in a restricted carbonate
environment indicated by the presence of coproliths, cal-
careous algae and shallow water foraminifera (miliolids,
polymorphinids, involutinids) and snails (Dulub et al., 1986;
Gutowski et al., 2005). On the Lublin area the only equivalent
of the Ni¿niów suite seems to be the Babczyn Formation.
However, recent investigations have revealed the presence of
calpionellid Calpionella alpina Lorenz in the sediments of

Correlation of the studied sediments with the adjacent part of SW Ukraine 17



18 Results of thin section studies
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the formation. It suggests temporal connections of the studied
sedimentary area with the open sea.

Berriasian–Barremian (Neocomian). On the Ukrainian
territory to lower part of the Lower Cretaceous belongs
the Stavchanska suite composed of intercalating clastic and
carbonate sediments (Utrobin, 1962; Dulub, 1972). The suite
is subdivided into 4 sequences. In the 3rd sequence Berriasian
calpionellids Calpionella alpina Lorenz and Calpionella
elliptica Cadish have been found (Utrobin, 1962). The se-
quence, however, on the base of abundant glauconite, was
correlated by the author with Barremian-Aptian sediments of

Bulgaria. Later Dulub (1972) described from the sequence
new species of foraminifera Stomatostoecha condensa
(Dulub) with the large duration span: the Upper Hauterivian
–Aptian.

In the Lublin area the lithology and to minor extent,
microfossil content similar to those of the 3rd sequence of
the Stavchanska suite displays the Cieszanów (W³oc³awek)
Formation (Dziadzio et al., 2004).

Recent interpretation, attributing the Berriasian–Valan-
ginian age to the Stavchanska suite (Zhabina, Anikeyeva,
2007) make proposed correlation more credible.

REMARKS ON PALEOENVIRONMENT

The evolution of the investigated area was closely related to
the evolution of the Mid-Polish Trough, although the influence
of the global phenomena such as sea-level or climatic changes
can not be excluded (Dadlez et al., 1995). During the
Oxfordian and Kimmeridgian the Mid-Polish Trough under-
went intensive subsidence correlated with rifting phases of the
Arctic-North Atlantic area and the northern Tethyan margin
(Dadlez et al., 1995).

The end of Callovian marks the beginning of the global
transgression with optimum in Kimmeridgian (Moore et al.,
1992). In the investigated area this event is marked by so
called “nodular layer”, a condensed sediment representing
several ammonite zones and containing abundant planktonic
fossils. The Early Oxfordian growth of the sponge build-ups
with thrombolites indicates an increased nutrient content and
progressive eutrofization of basins (Weissert, Mohr, 1996;
Pisera, 1999). Detritic quartz and fragments of sandstones and
mudstones reported from the Jasieniec Formation (Niem-
czycka, 1976a) suggest weathering and erosion as sources
of nutrients responsible for eutrofization. The increase in
terrigenous material in sediments of the Basznia, Be³¿yce and
G³owaczów formations indicates erosion of the sourrounding
land masses in the warm and humid conditions – a possible
effect of the Late Jurassic greenhouse period (Weissert,
Mohr, 1996).

The Late Jurassic global transgression reached its maximum
in Kimmeridgian. Submerged land areas did not supply enough
nutrients causing oligotrophisation of water. Such conditions fa-
voured the development of the coral-algal reefs (Weissert, Mohr,
1996). This trend is also observed in the investigated area

(the G³owaczów Formation) but the origin of evaporites and
the dolomitisation of sediments of the Ruda Lubycka Formation
are attributed rather to the local tectonics (Dadlez et al., 1995).
The microfossils of the upper part of the Ruda Lubycka For-
mation (coprolites, Characeae, Polymorphinidae) represent re-
stricted environments of the inner lagoon.

Changes in the sea-level and direction of the sea currents
during Tithonian generated rapid development of the plank-
tonic microorganism – calpionellids, calcareous dinocysts
and calcareous nannoplankton and shifted the carbonaceous
sedimentation into the open sea (Michalik, 1999). However,
in the investigated area, accumulation of the shallow-water,
high energy sediments of the Babczyn Formation continued.
The occurrence of planktonic calpionellids and calcareous
dinocysts in sediments of the formation indicates temporal
connections with the Tethyan realm.

The Cretaceous period is characterised by intense tec-
tonics and remodelling of continents (Michalik, 2002). In
Berriasian, more humid conditions developed leading to
the first Cretaceous greenhouse effect in Valanginian
(Ruffell, Batten, 1990; Lini et al., 1992).

Dark silicoclastic sediments with siderites are characteristic
of those conditions (Weissert, 1990). The corresponding sedi-
ments on the investigated area may be that of the Cieszanów
(W³oc³awek) Formation (Valanginian–Hauterivian) containing
Tethyan ammonites (Marek, Raczyñska, 1979; Kutek, Marci-
nowski, 1996). It is accepted, however, that sedimentary condi-
tions of the Early Cretaceous in the epicontinental Poland were
mainly determined by evolution of the Mid-Polish Through
(Marek In: Marek, Pajchlowa, eds, 1997a).

Correlation of the studied sediments with the adjacent part of SW Ukraine 19



PALEONTOLOGICAL PART

Only microfossils important for stratigraphy and paleoenvironmental interpretation are presented herein. They are de-
scribed in order of their significance for stratigraphy of the investigated sediments.

FORAMINIFERA

(systematics after Neagu, 1984, 1994; Loeblich, Tappan, 1988 and Kaminski, 2004)

Order Lituolida Lankester, 1885

Family Haplophragmoididae Maync, 1952

Genus Haplophragmoides Cushman, 1910
Haplophragmoides joukowskyi Charollais, Brönnimann

& Zaninetti, 1966

Pl. VI, Fig. 9

1966 Haplophragmoides joukowskyi n.sp.; J. Charollais, P. Brönni-
mann, L. Zaninetti, p. 34–36, pl. 2, figs. 1, 5, 7, text-fig. 2, 3.

1988 Haplophragmoides joukovskyi Charollais, Brönnimann & Za-
ninetti; I.I. Bucur, p. 383, pl. II, figs. 4, 5.

Remarks. – Horizontal sections show the involute mode of
coiling and regular, slowly enlarging chambers.

Range. – Berriasian–Valanginian.
Occurrence. – Babczyn Formation.

Family Lituolidae de Blainville, 1827

Genus Ammobaculites Cushman, 1910
Ammobaculites irregularis (Gümbel, 1862)

Pl. I, Fig. 6

1862 Marginulina irregularis n.sp.; W.C. Gümbel, p. 220, pl. 3,
figs. 15–19 (fide B. Ellis, A. Messina, 1940–2009).

1968 Ammobaculites irregularis (Gümbel, 1862); H. Oesterle, p.
735–736, text-fig. 31.

Remarks. – Longitudinal sections show the coiled initial
part, elongated, uniserial late stage composed of the slowly
enlarging, sack-like chambers connected by thin tubes.

Range. – Oxfordian.
Occurrence. – Kraœnik and Jasieniec formations.

Family Ammosphaeroidinidae Cushman, 1927

Genus Recurvoides Earland, 1934
Recurvoides cf. obskiensis Romanova, 1960

Pl.VII, Fig. 3

1960 Recurvoides obskiensis n.sp.; I. Romanova (In: Glazunova
et al.,) p. 55, 56, pl. 4, fig. 1–4.

1990 Recurvoides cf. obskiensis Romanova; K.F. Weidich, p. 89,
90, pl. 4, fig. 13–17.

Remarks. – The axial section shows the almost circular
outline of the species and numerous (about 13) chambers ar-
ranged streptospirally in two whorls.

Range. – Valanginian.
Occurrence. – Cieszanów Formation.

Family Textulariopsidae Loeblich & Tappan, 1982

Genus Bicazammina Neagu & Neagu, 1995
Bicazammina jurassica (Haeusler, 1890)

Pl. I, Fig. 4

1890 Pleurostomella jurassica n.sp.; R. Haeusler, p. 77, pl. 12, figs.
14–22 (fide B. Ellis, A. Messina, 1940–2009).

1968 Bigenerina jurassica (Haeusler); H. Oesterle, p. 745, text-figs.
40–42.

1995 Bicazammina jurassica (Haeusler); T. Neagu, M. Neagu, p.
216, pl. 2, figs. 44–53.

Remarks. – The longitudinal section shows an early
biserial stage followed by lax-uniserial adult stage.

Range. – Callovian–Valanginian.
Occurrence. – Kraœnik and Jasieniec formations.

Genus Haghimashella Neagu & Neagu, 1995
Haghimashella arcuata (Haeusler, 1890)

Pl. II, Fig 11

1890 Bigenerina arcuata n.sp.; R. Haeusler, p. 73 (fide B. Ellis,
A. Messina, 1940–2009).

1968 Bigenerina arcuata Haeusler; H. Oesterle, p. 742–744, Figs.
37–39.

1995 Haghimashella arcuata (Haeusler); T. Neagu, M. Neagu, p.
216, pl. 2, figs. 1–11.

2007 Haghimashella arcuata (Haeusler); M. Krajewski, B. Olszew-
ska, p. 295, fig. 4 D.

Remarks. – Typical test is composed of the biserial early
and uniserial, somewhat inclined, late stage. In the material
studied complete test are very rare, usually occur the early
biserial part composed of initial chamber and two to three sets
of inflated, ovoid, younger chambers.

Range. – Middle Oxfordian–Tithonian.
Occurrence. – Jasieniec, Be³¿yce and Basznia formations.

Genus Textulariopsis Banner & Pereiera, 1981
Textulariopsis jurassica (Gümbel, 1862)

Pl. III, Fig. 1

1862 Textilaria jurassica n.sp. W.C. Gümbel, p. 228, pl. 4, fig. 17
(fide B. Ellis, A. Messina, 1940–2009).
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1989 Textulariopsis jurassica (Gümbel); W. Riegraf , H-P. Luterba-
cher, p. 1026, pl. 1, figs. 23, 24.

Remarks. – The longitudinal sections show slowly enlarg-
ing, low, ovoid chambers arranged in two rows. Sometimes
an adventitious chamber is visible in the initial part.

Range. – ?Bajocian–Valanginian.
Occurrence. – Basznia Formation.

Family Prolixoplectidae Loeblich & Tappan, 1985

Genus Protomarssonella Desai & Banner, 1987
Protomarssonella doneziana (Dain, 1958)

Pl. I, Fig. 13

1958 Marssonella doneziana n.sp.; L.G. Dain In: Bykova et al., p.
25, 26, pl. III, figs. 9, 10.

1972 Marssonella donieziana Dain; H.P. Luterbacher, p. 579, pl. 1,
fig. 16, 17.

Remarks. – The species differs from Protomarssonella
jurassica (Mityanina) in stocky appearance and in the strati-
graphic distribution. Structural features of the test motivated
Desai and Banner (1987) to include the species to into the new
genus Protomarssonella.

Range. – Upper Callovian–? Middle Oxfordian.
Occurrence. – “Nodular layer”, Kraœnik Formation.

Protomarssonella dumortieri (Schwager, 1866)

PL. II, Fig. 5

1866 Textularia dumortieri n.sp.; C. Schwager In: Oppel, p. 309
(fide B. Ellis, A. Messina, 1940–2009).

1989 Pseudomarssonella dumortieri (Schwager); W. Riegraf, H.P.
Luterbacher, p. 1023–1026., pl. 2, figs. 1–8.

Remarks. – Longitudinal sections reveal typical for
the species broad, fan-like outline of the test and small num-
ber of the pair of chambers.

Range. – Oxfordian–Tithonian.
Occurrence. – Jasieniec and G³owaczów formations.

Protomarssonella jurassica (Mityanina, 1957)

Pl. II, Fig. 6

1957 Marssonella jurassica n.sp.; I.V. Mityanina, p. 219, pl. I, figs.
5–7.

1980 Dorothia jurassica (Mityanina); W. Bielecka, p. 302, pl. 82,
fig. 9.

Remarks. – The species transferred herein to the genus
Protomarssonella differs from Protomarssonella donieziana
Dain by its slender test and more restricted stratigraphic dis-
tribution.

Range. – Middle–Upper Oxfordian.
Occurrence. – Kraœnik, Jasieniec, Be³¿yce and G³owa-

czów formations.

Protomarssonella kummi (Zedler, 1961)

Pl. V, Fig. 5

1961 Marssonella kummi n.sp.; B. Zedler, p. 31, 32, pl. 7, fig. 1
(fide B. Ellis, A. Messina, 1940–2009).

1987 Protomarssonella kummi (Zedler); D. Desai, F.T. Banner,
p. 24, pl. 5, figs. 2a–e.

2005b Protomarssonella kummi (Zedler); B. Olszewska, p. 34, pl. 5,
fig. 5.

Remarks. – Longitudinal section shows the typical form of
a narrow cone with thick wall and part of the early trochospire.

Range. – Upper Tithonian–Hauterivian.
Occurrence. – Babczyn and Cieszanów formations.

Family Verneuilinidae Cushman, 1911

Genus Paleogaudryina Said & Bakarat, 1958
Paleogaudryina varsoviensis (Bielecka & Po¿aryski, 1954)

Pl. III, Fig. 3

1954 Neobulimina varsoviensis n.sp.; W. Bielecka, W. Po¿aryski, p.
65, pl. 10, fig. 30.

1980 Paleogaudryina varsoviensis (Bielecka & Po¿aryski); W. Bie-
lecka, p. 303, pl. 82, fig. 10.

2007 Paleogaudryina varsoviensis (Bielecka & Pozaryski); M. Kra-
jewski, B. Olszewska, p. 295, fig. 4F.

Remarks. – Specific structure of the test (three-serial stage
followed by a biserial one) makes the discussed species suscep-
tible to cracking. Usually the three and biserial parts occur sep-
arately. Rare complete specimens when sectioned longitudi-
nally show typical structure of the test.

Range. – Upper Oxfordian–Tithonian.
Occurrence. – Kraœnik, Jasieniec, Be³¿yce, Basznia, G³o-

waczów, Urzêdów and Babczyn formations.

Family Reophacellidae Mikhalevich & Kaminski, 2004

Genus Uvigerinammina Majzon, 1943
Uvigerinammina uvigeriniformis

(Seibold & Seibold, 1960)

Pl. V, Fig. 4

1960 Gaudryina uvigeriniformis n.sp.; E. Seibold, I. Seibold, p.
334, 335, pl. 7, fig. 4, text-fig. 8b.

1995 Uvigerinammina uvigeriniformis (Seibold & Seibold); T. Ne-
agu, M. Neagu, p. 218, pl. 2, figs. 28–43; pl. 6, figs. 11–14.

2005b Uvigerinammina uvigeriniformis (Seibold & Seibold); B. Ol-
szewska, p. 34, pl. 5, fig.1.

2007 Uvigerinammina uvigeriniformis (Seibold & Seibold); M. Kra-
jewski, B. Olszewska, p. 297, fig. 4G.

Remarks. – The longitudinal section shows characteristic
uvigerinammine shape and arrangement of sack-like chambers.

Range. – Oxfordian, Berriasian–Lower Valanginian.
Occurrence. – Babczyn Formation.

Family Nautiloculinidae Loeblich & Tappan, 1985

Genus Nautiloculina Mohler, 1930
Nautiloculina cretacea Peybern�s, 1976

Pl. V, Fig. 10

1976 Nautiloculina cretacea n.sp.; B. Peybern�s, p. 398, pl. 40, fig.
15, 16 (fide B. Ellis, A. Messina, 1940–2009).

2005b Nautiloculina cretacea Peybern�s; B. Olszewska, p. 34, 35,
pl. 5, fig. 3.
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Remarks. – The axial section shows typical lenticular out-
line and chambers with regular, high, arched shape.

Range. – Berriasian–Hauterivian.
Occurrence. – Babczyn Formation.

Nautiloculina oolithica Mohler, 1938

Pl. III, Fig. 2

1938 Nautiloculina oolithica n.sp.; W. Mohler, p. 18, 19, pl. 4,
figs., 1–3, 6; text-fig. 6.

1967 Nautiloculina oolithica Mohler; P. Brönnimann, p. 54–61, pl.
1, figs. 1–6; pl. 2, figs. 1–9; pl. 3, figs. 1–9, text-fig. 1–4.

2005a Nautiloculina oolithica Mohler; B. Olszewska, pl. 1, fig. 9.
2007 Nautiloculina oolithica Mohler; M. Krajewski, B. Olszew-

ska, p. 297, fig. 4I.

Remarks. – The axial sections show typical, broadly len-
ticular outline of the test and interior of chambers that some-
times display short septal projections.

Range. – ?Lower, Middle, Upper Jurassic, Lower Creta-
ceous.

Occurrence. – Basznia and Ruda Lubycka formations.

Genus Stomatostoecha Applin, Loeblich & Tappan, 1950
Stomatostoecha condensa (Dulub), 1972

Pl. VII, Fig. 1, 2

1972 Buccicrenata condensa n.sp.; V.G. Dulub, p. 19, 20, pl. 2, fig.
3; pl. 3, fig. 1, 2; pl. 10, fig. 2.

1996 Buccicrenata condensa Dulub; J. Sztejn, pl. 1, figs. 1, 2.
2004 Buccicrenata condensa Dulub; P. Dziadzio et al., fig. 18G, H.

Remarks. – Axial section shows characteristic narrow
chambers slowly changing their shape from almost circular in
the early whorl to narrow rectangular in later part. Number of
chambers, mode of their arrangement and the slit like aperture
argue for transferring the species to the genus Stomatostoecha
Applin, Loeblich et Tappan.

Range. – Upper Valanginian–Aptian.
Occurrence. – Cieszanów Formation.

Family Mesoendothyridae Voloshinova, 1958

Genus Mesoendothyra Dain, 1958
Mesoendothyra izjumiana Dain, 1958

Pl. IV, Fig. 4, 5

1958 Mesoendothyra izjumiana n.sp.; L.G. Dain In: Bykova et al.,
p. 20, pl. 4, figs. 7–9.

2005b Mesoendothyra izjumiana Dain; B. Olszewska, p. 35, pl. 4,
figs. 5, 6.

Remarks. – Rare but characteristic species in transverse
sections shows two whorls and slowly increasing rectangular
chambers, in axial sections the streptospiral mode of coiling is
frequently visible.

Range. – Upper Oxfordian–Kimmeridgian.
Occurrence. – Be³¿yce Formation.

Genus Labyrinthina Weynschenk, 1951
Labyrinthina mirabilis Weynschenk, 1951

Pl. IV, Fig. 6, 9

1951 Labyrinthina mirabilis n.sp.; R. Weynschenk, pl. 112, fig. 9.
1984 Labyrinthina mirabilis Weynschenk; P. Bernier, p. 515, 516,

pl. 19, figs. 3, 4.
1997 Labyrinthina mirabilis Weynschenk; J.-P. Bassoulet, p. 301,

302.
2007 Labyrinthina mirabilis Weynschenk; M. Krajewski, B. Ol-

szewska, p. 297, 298, fig. 5B.
2008 Labyrinthina mirabilis Weynschenk; D. Ivanova et al., fig.

6B, C.

Remarks. – Longitudinal sections show typical for
the species early planispiral and late uncoiled stages. Cham-
bers divided regularly by short pillars visible also in trans-
verse sections of the early involute stage.

Range. – Uppermost Oxfordian–lawermost Tithonian.
Occurrence. – Be³¿yce, Basznia and G³owaczów forma-

tions.

Family Everticyclamminidae Septfontaine, 1988

Genus Everticyclammina Redmond, 1964
Everticyclammina virguliana Koechlin, (1942)

Pl. IV, Fig. 2

1942 Pseudocyclammina virguliana n.sp.; E. Koechlin, p. 195, pl. 6,
fig. 7.

1975 Everticyclammina virguliana (Koechlin); W. Bielecka, p. 306,
307, pl. 1, figs. 3, 4.

1984 Everticyclammina virguliana (Koechlin); P. Bernier, p. 512,
513, pl. 18, figs. 1–9.

Remarks. – Equatorial section shows the early, involute
stage of the species with, slowly enlarging chambers, short
intercameral septa and agglutinated, alveolar wall. Adult
stages display tendency to uncoil.

Range. – Uppermost Oxfordian–? Berriasian.
Occurrence. – Be³¿yce Formation.

Family Charentiidae, Loeblich & Tappan, 1985

Genus Charentia Neumann, 1965
Charentia evoluta (Gorbatchik, 1968)

Pl. VI, Fig. 1, 2

1968 Tonasia evoluta n.sp.; T.N. Gorbatchik, p. 8, 9, pl. 2, fig. 1–5.
1985 Charentia evoluta (Gorbatchik); K.I. Kuznetsova, T.N. Gor-

batchik, p. 82, 83; pl. 3, figs. 5, 6.
2005b Charentia evoluta (Gorbatchik); B. Olszewska, p. 35, pl. 4,

figs. 7, 8.
2007 Charentia evoluta (Gorbatchik); M. Krajewski, B. Olszewska,

p. 299, fig. 5G, H.

Remarks. – Both axial and longitudinal sections display
early planispiral and late uniserial arrangement of chambers
without septal projections.

Range. – Upper Kimmeridgian–Valanginian.
Occurrence. – Ruda Lubycka, Babczyn and Cieszanów

formations.

Family Montsalevidae Zaninetti, Salvini-Bonnard, Charollais
& Decrouez, 1987

Genus Monsalevia Zaninetti, Salvini-Bonnard, Charollais
& Decrouez, 1987
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Montsalevia ?salevensis (Charollais, Brönnimann
& Zaninetti, 1966)

Pl. V, Fig. 1

1966 Pseudotextulariella salevensis n.sp; J. Charollais, P. Brönni-
mann, L. Zaninetti, p. 28–34, pl. I, fig.1–5; pl. II, fig. 2, 6;
text-fig 1.

1988 Pseudotextulariella salevensis Charollais, Brönnimann & Za-
ninetti; I.I. Bucur, p. 382, pl. II, figs.11, 12.

2004 Montsalevia salevensis (Charollais, Brönnimann & Zaninetti);
D. Ivanova, E. Koleva-Rekalova, p. 220, pl. 2, figs. 4–6.

2007 Montsalevia salevensis (Charollais, Brönnimann & Zaninetti);
M. Krajewski, B. Olszewska, p. 299–301, fig. 5K.

Remarks. – Longitudinal section of specimens show lack
of partitions in early chambers and their presence in younger
part of the test. Generally poorly preserved. Affiliation of the
species to the genus Montsalevia Zaninetti, Salvini-Bonnard,
Charollais and Decrouez seems controversial (Bulot et al.,
1997) and is not followed by all scientists.

Range. – Berriassian–Hauterivian.
Occurrence. – Upper part of the Babczyn Formation.

Family Pfenderinidae Smout & Sugden, 1962

Genus Siphovalvulina Septfontaine,1988
Siphovalvulina variabilis Septfontaine, 1988

Pl.V, Fig. 8

1988 Siphovalvulina variabilis n.sp.; M. Septfontaine, p. 245, text-
-fig. 5.

1991 Siphovalvulina variabilis Septfontaine; R. Darga, F. Schlagin-
weit; p. 214, pl. 4, fig. 14.

2007 Siphovalvulina variabilis Septfontaine; M. Krajewski, B. Ol-
szewska, p. 301, fig. 6A.

2008 Siphovalvulina variabilis Septfontaine; D. Ivanova et al., fig.
6R.

Remarks. – A frequent species, typical for the shallow-wa-
ter carbonate environment. Longitudinal sections show a high
trochospiral coiling of chambers and an internal twisted siphonal
canal.

Range. – Hettangian–Lower Cretaceous.
Occurrence. – Babczyn Formation.

Genus Pfenderina Henson, 1948
Pfenderina neocomiensis (Pfender, 1938)

Pl.V, Fig. 7

1938 Eorupertia neocomiensis n.sp.; J. Pfender, p. 236 (fide
B. Ellis, A. Messina, 1940–2009).

1961 Pfenderina neocomiensis (Pfender); A.H. Smout, W. Sugden,
p. 585–588, pl. 73, figs. 1–9; pl. 74, figs. 1–3; pl. 75, fig. 1;
text-fig. 1, A–D.

1989 Pfenderina neocomiensis (Pfender); J. Soták, pl. I, fig. 1.

Remarks. – Sections usually show juvenile specimens
with few early high trochospiral whorls.

Range. – Berriasian–Hauterivian,
Occurrence. – Cieszanów Formation.

Family Hauraniidae, Septfontaine, 1988

Genus Alveosepta Hottinger,1967

Alveosepta jaccardi (Schrodt, 1894)

Pl. IV, Fig. 7, 8

1894 Cyclammina jaccardi n. sp.; F. Schrodt, p. 734 (fide B. Ellis,
A. Messina, 1940–2009).

1967 Alveosepta jaccardi (Schrodt); L. Hottinger, p. 79, pl. 15, figs.
9–13; pl. 16, figs. 1–9.

1997 Alveosepta jaccardi (Schrodt); J.-P. Bassoulet, p. 301.

Remarks. – Transverse sections show almost planispiral
mode of coiling, slowly enlarging crescentic chambers and
disctinct subepidermal lining of entire chambers. The axial
sections often show the streptospiral mode of coiling of
the early stage.

Range. – Upper Oxfordian–Kimmeridgian.
Occurrence. – Jasieniec, Be³¿yce, Basznia, Jarczów, G³o-

waczów and Ruda Lubycka formations.

Genus Pseudocyclammina Yabe & Hanzawa, 1926
Pseudocyclammina cylindrica Redmond, 1964

Pl. V, Fig. 6

1964 Pseudocyclammina cylindrica n.sp.; C.D. Redmond, p. 406,
tabl. 1, fig. 1; tabl. 2, fig. 1, 2.

1991 Pseudocyclammina vasconica Maync cylindrica Redmond;
F.T. Banner, J.E. Whittaker, p. 45, 46, pl. 5, fig. 5a–7; pl. 6,
fig. 1–4.

Remarks. – The equatorial section of the Polish specimens
are identical with the microspheric paratype of the species
showing circular outline of the early stage and straight un-
coiled part.

Range. – Berriasian–Valanginian.
Occurrence. – Babczyn Formation.

Pseudocyclammina lituus (Yokoyama, 1890)

Pl. V, Fig. 2

1890 Cyclammina lituus n. sp.; M. Yokoyama, p. 26, pl. 5, fig. 7
(fide B. Ellis, A. Messina, 1940–2009).

1997 Pseudocyclammina lituus (Yokoyama); J.-P. Bassoulet, p.
303.

2005b Pseudocyclammina lituus (Yokoyama); B. Olszewska, p. 35,
pl. 4, fig. 10.

2007 Pseudocyclammina lituus (Yokoyama); M. Krajewski, B. Ol-
szewska, p. 301, 302, fig. 6F.

2008 Pseudocyclammina lituus (Yokoyama); D. Ivanova et al., fig.
7A

Remarks. – Specimen similar to the holotype with charac-
teristic thick wall with septa and a network of large canals.

Range. – Oxfordian–Berriasian.
Occurrence. – Ruda Lubycka and Babczyn formations.

Order Textulariida Delage & Herouard, 1896

Family Textulariidae Ehrenberg, 1838

Genus Textularia Defrance, 1824
Textularia densa Hoffman, 1967

Pl. V, Fig. 3

1967 Textularia densa n. sp.; E.A. Hoffman, p. 99, text-fig. 5, 5a
(fide B. Ellis, A. Messina, 1940–2009).

2005b Textularia densa Hoffman; B. Olszewska, p. 36, pl. 5, fig. 8.
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Remarks. – Longitudinal section shows typical specimen
with low chambers arranged biserially and rather narrow
shape of the test.

Range. – Tithonian–Lower Valanginian.
Occurrence. – Babczyn and Cieszanów formations.

Suborder Involutinina Hohenegger & Piller, 1977

Family Involutinidae Bütschli, 1880

Genus Andersenolina Neagu, 1994
Andersenolina alpina (Leupold, 1935)

Pl. VII, Fig. 8

1935 Coscinodiscus alpinus n.sp.; W. Leupold, p. 610, pl.18, figs.
1–8 (fide B. Ellis, A. Messina, 1940–2009).

1994 Andersenolina alpina (Leupold); T. Neagu, p. 133, pl. 7, figs.
8, 9; pl. 8, figs. 1–10; pl. 12, figs. 1–5, text-fig. 4, figs,. 3, 4.

2005b Andersenolina alpina (Leupold); B. Olszewska, p. 36, pl. 5,
fig. 9.

2007 Andersenolina alpina (Leupold); M. Krajewski, B. Olszew-
ska, p. 302, fig. 6J.

2008 Trocholina alpina (Leupold); D. Ivanova et al., Fig. 7Q, R.

Remarks. – Small, conical form with an apical angle of
80–95° and up to 5 whorls of low crescentic chambers.

Range. – Tithonian–Lower Valanginian.
Occurrence. – Babczyn and Cieszanów formations.

Andersenolina histeri Neagu, 1994

Pl. VII, Fig. 9

1994 Andersenolina histeri n.sp.; T. Neagu, p. 137, pl. 11, fig. 1–21,
23–25, 27–40; pl. 13, fig. 1–5; text-fig. 3/1–4.

2005b Andersenolina histeri Neagu; B. Olszewska, p. 36, pl. 5, fig.
11.

Remarks. – The longitudinal sections shows high, conical
form with an apical angle between 60–80° and more than 6
whorls of low chambers.

Range. – Tithonian–Middle Berriasian.
Occurrence. – Babczyn Formation.

Genus Ichnusella Dieni & Masari, 1966
Ichnusella burlini (Gorbatchik, 1959)

Pl. VII, Fig. 6

1959 Trocholina burlini n. sp.; T.N. Gorbatchik, p. 81, pl. 4, fig.
3–5.

1995 Ichnusella burlini (Gorbatchik); T. Neagu, p. 271, 272, pl. 2,
figs. 45–48; pl. 3, figs. 40–48; pl. 13, fig. 10.

2005b Ichnusella burlini (Gorbatchik); B. Olszewska, p. 36, pl. 5,
fig.14.

2007 Ichnusella burlini (Gorbatchik); M. Krajewski, B. Olszewska,
p. 302, 303, fig. 6L.

Remarks. – A low conical species with an apical angle of
about 100°; test usually recrystallised.

Range. – Tithonian–Valanginian.
Occurrence. – Babczyn Formation.

Genus Trocholina Paalzow, 1922

Trocholina belorussica Mityanina, 1957

Pl. III, Fig. 7

1957 Trocholina belorussica n.sp.; I.V. Mityanina, p. 226, pl. II,
figs. 1, 2.

Remarks. – A moderately conical species with an angle of
about 90°, with considerable height of the last whorl on
the umbilical side and rarely visible few nodes. The species
Trocholina nodulosa Seibold & Seibold (Seibold, Seibold,
1960) may be a junior synonym of the species.

Range. – Oxfordian.
Occurrence. – Be³¿yce and G³owaczów formations.

Trocholina solecensis Bielecka & Po¿aryski, 1954

Pl. VII, Fig. 7

1954 Trocholina solecensis n.sp.; W. Bielecka, W. Po¿aryski, p. 69,
pl. 11, fig. 57.

1975 Trocholina solecensis Bielecka & Po¿aryski; W. Bielecka, p.
259, pl. 11, fig. 8.

1980 Trocholina solecensis Bielecka & Po¿aryski; W. Bielecka, p.
324, pl. 87, fig. 13.

Remarks. – Transverse section shows typical very low
cone with an apical angle exceeding 110° and a few projec-
tions at the base.

Range. – Kimmeridgian–Tithonian.
Occurrence. – Babczyn Formation.

Family Ventrolaminidae Weynschenk, 1950

Genus Protopeneroplis Weynschenk, 1950
Protopeneroplis striata Weynschenk, 1950

Pl. V, Fig. 9

1950 Protopeneroplis striata n.sp.; R. Weynschenk, p. 13, pl. 2,
fig. 12–14.

1999 Protopeneroplis striata Weynschenk; F. Schlagintweit,
O. Ebli, p. 402, pl. 6, figs. 3, 4.

2005b Protopeneroplis striata Weynschenk; B. Olszewska, p. 37,
pl. V, fig. 13.

2007 Protopenerolis striata Weynschenk; M. Krajewski, B. Ol-
szewska, p. 303, Fig. 8D, E.

2008 Protopeneroplis striata Weynschenk; D. Ivanova et al.,
Fig. 6J, K.

Remarks. – The axial section of the species shows
planispiral coiling, two layered wall -microgranular (dark)
and hyaline (light) forming striae characteristic of the species.

Range. – Middle, Upper Jurassic.
Occurrence. – Ruda Lubycka and Babczyn formations.

Protopeneroplis ultragranulata (Gorbatchik, 1971)

Pl. V, Fig. 11, 12

1971 Hoeglundina (?)ultragranulata n.sp.; T.N. Gorbatchik, p.
135, pl. 26, fig. 2.

1999 Protopeneroplis ultragranulata (Gorbatchik); F. Schlagin-
tweit, O. Ebli, p. 402, 403, pl. 6, figs. 5, 6, 9.

2005b Protopeneroplis ultragranulata (Gorbatchik); B. Olszewska,
p. 37, pl. V, figs. 15, 16.
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2007 Protopeneroplis ultragranulata (Gorbatchik); M. Krajewski,
B. Olszewska, p. 303, fig. 7C.

2008 Protopeneroplis ultragranulata (Gorbatchik); D. Ivanova et al.,
fig. 7E, F.

Remarks. – The species differs from P. striata by a trocho-
spiral mode of coiling, thickened hyaline layer of chamber wall
and the presence of pustules on the spiral side.

Range. – Middle Tithonian–Valanginian.
Occurrence. – Babczyn and Cieszanów formations.

Suborder Miliolina Delage & Herouard, 1896

Family Cornuspiridae Schulze, 1854

Genus Cornuspira Schulze, 1854
Cornuspira eichbergensis Kübler & Zwingli, 1870

Pl. II, Fig. 1

1870 Cornuspira eichbergensis n.sp.; J. Kübler, H. Zwingli, p. 17,
pl. 2 (III) , fig. 2 (fide B. Ellis, A. Messina, 1940–2009).

1971 Cornuspira media Kübler & Zwingli; L. Romanov, M. Danitsch,
p. 103, pl. XVII, figs. 6, 7.

Remarks. – Equatorial section shows a large initial cham-
ber and the second, tubular one, slowly increasing in size.
The imperforate, porcelaneous wall in the transmitted light
appears brownish.

Range. – Middle Oxfordian–Lower Kimmeridgian.
Occurrence. – Jasieniec and Be³¿yce formations.

Genus Meandrospira Loeblich & Tappan, 1946
Meandrospira bancilai Neagu, 1970

Pl. VII, Fig. 4

1970 Meandrospira bancilai n.sp., T. Neagu, p. 412, 413, pl. 1, figs.
6–16.

1996 Meandrospira bancilai Neagu; J. Sztejn, pl. 2, fig. 1.

Remarks. – Variously oriented sections show a small
globular initial chamber and/or a second undivided tubular
chamber that initially wounds around the initial chamber in
a zigzag mode and later becomes more or less planispiral.

Range. – Upper Valanginian–Barremian.
Occurrence – Cieszanów Formation.

Family Nubeculariidae Jones 1875

Genus Crescentiella Senowbari-Daryan, Bucur,
Schlagintweit, Sãsãran & Matyszkiewicz, 2008

Crescentiella morronensis (Crescenti, 1969)

Pl. I, Fig. 15

1969 Tubiphytes morronensis n.sp.; U. Crescenti, p. 35, figs.10,
20–22.

1996 “Tubiphytes” morronensis Crescenti; D. Schmid, p. 188–199,
Figs. 63, 64, 96, 97, 109–118.

1999 Tubiphytes morronensis Crescenti; F. Schlagintweit, O. Ebli,
p. 412, pl. 2, fig. 5; pl. 4, fig. 13; pl. 12, figs. 4, 5.

2003 Tubiphytes morronensis Crescenti; O.N. Dragastan, D.K. Rich-
ter, p. 86, pl. 1, fig. 5 t; pl. 2, fig. 2t; pl. 3, fig. 2a; pl.5, fig. 3t.

2008 Crescentiella morronensis Crescenti; B. Senowbari-Daryan et
al., p. 187, 186, Figs. 1–3, 8; pl.1, figs. a–i; pl. 2, figs. a–h; pl.
3. figs. a–g; pl. 4, figs. b–h; pl. 5, figs. b, d–h; pl. 6, figs. a–h.

Remarks. – This common microincruster usually occurs
as a free dark micritic, tubiform mass with nubeculinid
foraminifer as a central canal encrusted with cyanobacterial
cortex. Among other suggested taxonomical affinities of
Crescentiella (Tubiphytes) are: cyanobacteria, porifera,
hydrozoa and red algae (Riding, Guo, 1992).

Range. – Upper Jurassic–Berriasian.
Occurrence. – Kraœnik, Jasieniec, Be³¿yce, Basznia and

Babczyn formations.

Family Ophthalmidiidae Wiesner, 1920

Genus Ophthalmidium Kübler & Zwingli, 1870
Ophthalmidium oxfordianum (Deecke,1886)

Pl. II, Figs. 2, 10

1886 Triloculina oxfordiana n.sp.; W. Deecke, p. 18, pl. 1, figs. 32,
32a. (fide B. Ellis, A. Messina, 1940–2009).

1989 Ophthalmidium oxfordianum Deecke); W. Riegraf, H. Luter-
bacher, p. 1027, pl. 2, figs. 25–27.

Remarks. – The longitudinal sections show the elongated
(fusiform) shape of the test. The transverse sections (elongated
with rounded periphery) show planispiral mode of chamber ar-
rangement. Riegraf and Luterbacher included in synonymy
the species Spirophthalmidium milioliniforme Paalzow. Simi-
lar in general shape Sigmoilina fussiformis Danitsch differs in
a semi-triangular transverse section due to sigmoiline chamber
arrangement.

Range. – Upper Bajocian–lowermost Kimmeridgian
(mostly Oxfordian from which it was described).

Occurrence. – Jasieniec Formation.

Ophthalmidium pseudocarinatum (Dain) Mityanina, 1963

Pl. III, Figs. 5, 6

1963 Spirophthalmidium (?) pseudocarinatum Dain; I.V. Mity-
anina, p. 127–129, pl. I, figs. 1–5.

1971 Spirophthalmidium pseudocarinatum Dain; L. Romanov,
M. Danitsch, p. 134–136, pl. 35, figs. 6, 7; pl. 36, figs. 1–3.

1985 Ophthalmidium pseudocarinatum (Dain); U.T. Temirbekova,
Z.A. Antonova, p. 80; pl. V, fig. 29.

Remarks. – Longitudinal sections show somewhat loose
arrangement of chambers while the transverse sections show
characteristic elongated outline of the test and acute periph-
eral margins.

Range. – Oxfordian–Kimmeridgian.
Occurrence. – Be³¿yce and Basznia formations.

Ophthalmidium sagittum (Bykova, 1948)

Pl. I, Figs. 12, 14

1948 Spirophthalmidium sagittum n.sp.; E.V. Bykova, p. 104, pl.
III, figs. 1–5.

1973 Ophthalmidium sagittum (Bykova); A.Ya. Azbel, p. 106, pl. I,
figs. 1–3; pl. II, figs. 1–4.

Remarks. – Both longitudinal and transverse sections show
the compact structure of test with involute mode of chambers
coiling and acute periphery. Differs from Ophthalmidium
strumosum (Gümbel) in much broader transverse section.
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Range. – Lower Oxfordian.
Occurrence. – “Nodular layer”, lower part of the Kraœnik

Formation.

Ophthalmidium strumosum (Gümbel, 1862)

Pl. II, Fig. 3, 7

1862 Guttulina strumosa n. sp.; C.W. Gümbel, p. 227, 228, pl. 4,
figs. 13, 14 (fide B. Ellis, A. Messina, 1941–2009).

1980 Ophthalmidium strumosum (Gümbel); W. Bielecka, p. 304, pl.
83, fig. 4.

1988 Ophthalmidium strumosum (Gümbel); B. Olszewska, J. Wie-
czorek, pl. I, fig. 3.

1989 Ophthalmidium strumosum (Gümbel); W. Riegraf, H. Luter-
bacher, p. 1027, 1028; pl. 2, figs. 34, 35.

2008 Ophthalmidium strumosum (Gümbel); D. Ivanova et al., fig.
6G, S.

Remarks. – The longitudinal section show the moderately
involute mode of coiling while transverse section shows len-
ticular outline of test and sharpened peripheral margins.

Range. – Oxfordian.
Occurrence. – Kraœnik Formation.

Family Hauerinidae Schwager, 1876

Genus Decussoloculina Neagu, 1984
Decussoloculina barbui Neagu, 1984

Pl. VI, Fig. 8

1984 Decussoloculina barbui n. sp.; T. Neagu, p. 81, 82, pl. 2, figs.
8–12.

2005b Decussoloculina barbui Neagu; B. Olszewska, p. 37, pl. 6,
figs. 4, 5.

2007 Decussoloculina barbui Neagu; M. Krajewski, B. Olszewska,
p. 303, fig. 7D.

Remarks. – The transverse section of an adult form shows
specific X-like chamber arrangement in set of four chambers
and almost circular outline of the test.

Range. – Upper Berriasian–Valanginian.
Occurrence. – Cieszanów Formation.

Decussoloculina mirceai Neagu, 1984

Pl. VI, Fig. 4

1984 Decussoloculina mirceai n.sp.; T. Neagu, p. 81, pl. 2, figs.
1–7.

Remarks. – The transverse section shows typical for the
species early qunqueloculine chamber arrangement passing
into almost planispiral one in the late stage.

Range. – Upper Berriasian–Valanginian.
Occurrence. – Babczyn Formation.

Genus Istriloculina Neagu, 1984
Istriloculina alimanensis Neagu, 1984

Pl. VI, Fig. 10

1984 Istriloculina alimanensis n.sp.; T. Neagu, p. 88, pl. 2, figs.
32–39.

2005 Istriloculina alimanensis Neagu; M. Krobicki, B. Olszewska,
p. 223, fig. 5H.

Remarks. – The species is characterized by its circular
outline in transverse section with three chambers in whorl ar-
ranged in Y mode.

Range. – ? Barremian–Lower Aptian. The precise range
of the species is unknown since it was described from the pro-
file with sedimentary hiatus between Valanginian and
Barremian (Neagu, 1986).

Occurrence. – Cieszanów Formation.

Istriloculina terekensis Matseva & Temirbekova, 1989

Pl. VI, Fig. 6, 7

1989 Istriloculina terekensis n. sp.; T.V. Matseva, U.T. Temirbe-
kova, p.118, pl. 1, fig. s–u.

2005b Istriloculina terekensis Matseva & Temirbekova; B. Olszew-
ska, p. 37, pl. VI, fig. 7.

Remarks. – Both sections are identical with Caucasian
holotype.

Range. – Tithonian–Berriasian in Caucasus.
Occurrence. – Babczyn Formation, redeposited into

the Cieszanów Formation.

Genus Moesiloculina Neagu, 1984
Moesiloculina danubiana (Neagu, 1968)

Pl. VI, Fig. 11

1968 Quinqueloculina danubiana n.sp.; T. Neagu, p. 567, pl. 2, fig.
8–21 (fide B. Ellis, A. Messina, 1940–2009).

Remarks. – The transverse section shows typical triangu-
lar chambers with acute margins.

Range. – Upper Berriasian–Lower Aptian.
Occurrence. – Cieszanów Formation.

Genus Quinqueloculina d’Orbigny, 1826
Quinqueloculina frumenta Azbel & Danitsch, 1971

Pl. III, Fig. 9, 10

1971 Quinqueloculina frumenta n. sp.; A.Y. Azbel, M.M. Danit-
sch In: L.F. Romanov, M.M. Danitsch, p. 143, pl. 38, figs.
4–9.

1984 Quinqueloculina frumenta Azbel & Danitsch; I.V. Dolitskaya
et al., pl. I, figs. 9, 13.

Remarks. – The longitudinal section shows the elliptical
outline of the test composed of few chambers. The transverse
section shows gently rounded periphery and chambers ar-
rangement in a Y mode.

Range. – Upper Oxfordian–Lower Kimmeridgian.
Occurrence. – Basznia Formation.

Quinqueloculina semisphaeroidalis Danitsch, 1971

Pl. I, Figs. 1, 3

1971 Quinqueloculina semisphaeroidalis n.sp.; M.M. Danitsch In:
L.F. Romanov, M.M. Danitsch, p. 144, 145, pl. 39, figs. 1–4.

2007 Quinqueloculina semisphaeroidalis Danitsch; M. Krajewski,
B. Olszewska, p. 303, Fig. 7H.

Remarks. – The longitudinal sections show typical small
difference in the height/width ratio. The transverse sections
appear to be almost circular.
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Range. – Upper Oxfordian–Lower Kimmeridgian.
Occurrence. – Upper part of the Kraœnik Formation.

Quinqueloculina stellata Matseva & Temirbekova, 1989

Pl. VI, Fig. 3

1989 Quinqueloculina stellata n. sp.; T.V. Matseva, U.T. Temirbe-
kova, p. 115, pl. I, fig. d, e, ¿.

2007 Quinqueloculina stellata Matseva & Temirbekova; M. Kra-
jewski, B. Olszewska, p. 304, fig. 7F.

Remarks. – The transverse section show a quinqueloculine
form with concave chamber peripheral walls, truncate external
periphery and acute edges.

Range. – Tithonian.
Occurrence. – Redeposited into the Cieszanów Formation.

Genus Rumanoloculina Neagu, 1986
Rumanoloculina mitchurini (Dain), 1971

Pl. VI, Fig. 5

1971 Quinqueloculina mitchurini n.sp.; L.G. Dain In: L.G. Dain,
K.I. Kuznetsova, p. 114–115, pl. I, figs. 9, 10.

1989 Quinqueloculina mitchurini Dain; T.V. Matseva, U.T. Temir-
bekova, p. 115, pl. I, figs. a–g.

2007 Rumanoloculina mitchurini (Dain); M. Krajewski, B. Olszew-
ska, p. 304, fig. 7E

Remarks. – The transverse sections show typical roughly
triangular shape of the test with three quinquloculine type
whorls of chambers. The longitudinal sections (depending of
the plane of section) show parts of successive chambers.

Range. – Tithonian.
Occurrence. – Ruda Lubycka and Babczyn formations.

Rumanoloculina verbizhiensis (Dulub, 1964)

Pl. IV, Figs. 1, 3

1964 Quinqueloculina verbizhiensis n.sp.; V.G. Dulub In: V.G.
Dulub, A.S. Tereschuk, p. 108, pl. I, figs. 3, 4.

1989 Quinqueloculina verbizhiensis Dulub; T.V. Matseva,
U.T. Temirbekova, p. 115, 116, pl. 1, figs. z, c, k.

Remarks. – The species differs from Quinqueloculina
semisphaeroidalis Danitsch in more distinct triangular out-
line of the test in transverse sections and slightly younger
stratigraphical distribution.

Range. – Kimmeridgian–Tithonian.
Occurrence. – Be³¿yce and Jarczów formations.

Suborder Robertinina Loeblich & Tappan, 1984

Family Epistominidae Wedekind, 1937

Genus Epistomina Terquem, 1883
Epistomina cf. caracolla (Roemer, 1841)

Pl. VII, Fig. 10

Remarks. – The vertical section of juvenile specimen
shows unequally lenticular outline of the test, unornamented
walls and chambers of successive whorls. Similar characteris-
tic display randomly oriented sections of the Early Cretaceous

(Valanginian–Barremian) species Epistomina caracolla
(Roemer).

Occurrence. – Cieszanów Formation.

Suborder Rotaliina Delage & Herouard, 1896

Family Placentulinidae Kasimova, Poroshina & Geodakchan, 1980

Genus Paalzowella Cushman, 1933
Paalzowella feifeli (Paalzow, 1932)

Pl. III, Fig. 4

1932 Trocholina feifeli n.sp.; S. Paalzow, p. 140, pl. 9, figs. 6, 7
(fide B. Ellis, A. Messina, 1941–2009).

1970 Paalzowella feifeli (Paalzow); J.T. Groiss, p. 75.
2005b Paalzowella feifeli (Paalzow); B. Olszewska, p. 38, pl. 6, fig.

13.

Remarks. – Vertical sections show the conical shape of
the test with an apical angle of about 90°, typical arrangement
of chambers, elevated keels in successive chambers and
the slightly concave apertural side.

Range. – Oxfordian–Hauterivian.
Occurrence. – Jasieniec and Be³¿yce formations.

Paalzowella turbinella (Gümbel, 1962)

Pl. I, Fig. 11

1862 Rotalina turbinella n.sp.; C.W. Gümbel, p. 230, pl. 4, fig. 10
(fide B. Ellis, A.Messina, 1940–2009).

1980 Paalzowella turbinella (Gümbel); W. Bielecka, p. 323, pl 87,
fig. 11.

2008 Paalzowella turbinella (Gümbel);D. Ivanova et al., fig. 6D.

Remarks. – Axial sections show the low conical shape of
the test with the apical angle close to 180°, distinct keels on
the successive chambers and a deep hollow in the centre of the
apertural side.

Range. – Oxfordian.
Occurrence. – Kraœnik and Jasieniec formations.

Family Discorbidae Ehrenberg, 1838

Genus Mohlerina Bucur, Senowbari-Daryan & Abate, 1996
Mohlerina basiliensis ( Mohler, 1938)

Pl. II, Fig. 4

1938 Conicospirillina basiliensis n.sp.; W. Mohler, p. 27, 28, pl. 4,
fig. 5.

1996 Mohlerina basiliensis (Mohler); I. Bucur et al., p. 70–74, pl. 3,
figs. 3–6; pl. 4, figs. 2, 3, 5–9.

1999 Mohlerina basiliensis (Mohler); F. Schlagintweit, O. Ebli, p.
400, pl. 6, figs. 1, 2.

2005b Mohlerina basiliensis (Mohler); B. Olszewska, p. 38, pl. 6,
fig. 1.

2007 Mohlerina basiliensis (Mohler); M. Krajewski, B. Olszewska,
p. 305, fig. 8A.

2008 Mohlerina basiliensis (Mohler); D. Ivanova et al., fig. 6N, Q.

Remarks. – Transverse sections show trochospiral mode
of coiling and characteristic two layered wall. Frequent in
the high energy outer platform environment (Schlagintweit,
Ebli, 1999).
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Range. – Oxfordian–Valanginian.
Occurrence. – Kraœnik, Jasieniec and Babczyn formations.

Superfamily Favusellacea Michael, 1972

Family Globuligerinidae Loeblich & Tappan, 1984

Genus Globuligerina Bignot & Guyader, 1971
Globuligerina oxfordiana (Grigelis, 1956)

Pl. I, Fig. 7

1958 Globigerina oxfordiana n.sp.; A.A. Grigelis, p. 109–111,
text-fig. a,b,w (fide B. Ellis, A. Messina, 1940–2009).

1971 Globuligerina oxfordiana (Grigelis); G. Bignot, J. Guyader, p.
79–81, pl. 1, figs. 1–4; pl. 2, figs. 3, 4.

1986 Globuligerina oxfordiana (Grigelis); R. Wernli, P. Kindler, p.
141–143, pl, figs. 1–4, 8, 12, 14–16, 17–19.

2008 Globuligerina oxfordiana (Grigelis); D. Ivanova et al., fig.
6O, P.

Remarks. – Diverse sections show typical streptospiral ar-
rangement of chambers, their inflated shape and differences
in the height of the spire.

Range. – Uppermost Callovian–Oxfordian.
Occurrence. – Kraœnik and Be³¿yce formations.

Superfamily Globigerinacea Carpenter, Parker & Jones, 1862

Family Hedbergellidae Loeblich & Tappan, 1961

Genus Hedbergella Brönnimann & Brown, 1958
Hedbergella delrioensis (Carsey, 1926)

Pl. VII, Fig. 5

1926 Globigerina cretacea d’Orbigny var delrioensis; D.O. Carsey,
p. 43 (fide B. Ellis, A. Messina, 1940–2009).

1994 Hedbergella delrioensis (Carsey); R. Coccioni, I. Premoli-
-Silva, p. 674, 675, Fig. 10: 19–21; Fig. 11: 1–12.

2004 Hedbergella infracretacea (Glaessner); P. Dziadzio et al., p.
149, Fig. 19/A, B.

Remarks. – Forms similar in morphology to the species ap-
pear as minute specimens with 5 quickly enlarging globular
chambers, often damaged and pyritized. Rare. Similarity
of Hedbergella infracretacea (Glaessner) to the species
Hedbergella delrioensis (Carsey) was noted by numerous
authors (Loeblich, Tappan 1961; Maslakova, 1963; Caron,
1985; Coccioni, Premoli-Silva, 1994). Both forms were re-
corded as early as in Valanginian and Hauterivian strata in the
Tethyan domain ( Cecca et al., 1994)

Range. – ? Hauterivian–Albian.
Occurrence. – Cieszanów Formation (upper part).

CALCAREOUS DINOCYSTS

(systematics after Øehánek, Cecca, 1993)

Up to early 70-ties taxonomy of the calcareous cysts of dinoflagellata (calcdinocysts) encountered in thin plates was based
on shape, size, structure and optical properties of cysts. Since original work of Bolli (1974) who examined calcdinocysts from
the soft oceanic sediments under scanning microscope some authors (Reháková, Michalik, 1996; Ivanova, Keupp, 1999) tried
to compare specimens from the hard rocks with those identified by Bolli (op. cit.) and his followers . However using SEM stud-
ies exclusively to identify species led to misintepretations (Streng et al., 2002) thus until further investigations clarify system-
atic affliation of the “thin section” species author decided to use existing Øehánek and Cecca (1993) taxonomical scheme.

Order Peridiniales Haeckel, 1894

Family Calciodinellaceae Deflandre, 1947 emend. Bujak
& Davies, 1983

Genus Stomiosphera Wanner, 1940
Stomiosphaera moluccana Wanner, 1940

Pl. VIII, Fig. 8

1940 Stomiosphaera moluccana n.sp; J. Wanner, p. 76, fig. 1, 2;
text-fig. 1–18

2005b Stomiosphaera moluccana Wanner; B. Olszewska, p. 29, pl.
2, fig. 6.

Remarks. – Spherical cyst with a one layered wall com-
posed of tightly packed calcite crystals. The outer margin rug-
ged and uneven due to recrystallization process.

Range. – Upper Kimmeridgian–Valanginian.
Occurrence. – Babczyn and Cieszanów formations.

Stomiosphaera wanneri Borza, 1969

Pl. VIII, Fig. 11

1969 Stomiosphaera wanneri n.sp; K. Borza, p. 62, 63, pl. 61, fig.
4–13.

1996 Stomiosphaera wanneri Borza; D. Reháková, J. Michalík, p.
93, pl. 2, Figs. 4–6.

2005b Stomiosphaera wanneri Borza; B. Olszewska, p. 29, pl. 2,
fig. 11.

Remarks. – Characteristic minute, spherical cyst with a
one layered wall and uneven outer margin. In transmitted
light the wall is milky white, in polarised light the extinction
cross is visible.

Range. – Upper Berriasian–Hauterivian.
Occurrence. – Cieszanów Formation.

Genus Colomisphaera Nowak, 1968
Colomisphaera cieszynica Nowak, 1968
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Pl. VIII, Fig. 4

1968 Colomisphaera cieszynica n.sp.; W. Nowak, p. 309, 310, pl.
30, fig. 1–5.

2005b Colomisphaera cieszynica (Nowak); B. Olszewska, p. 30, pl.
2, fig. 9.

Remarks. – Spherical cyst with a one layered wall com-
posed of long, fibrous calcite crystals tightly packed. Outer
and inner margins slightly uneven.

Range. – Kimmeridgian–Lower Valanginian.
Occurrence. – Babczyn Formation.

Colomisphaera conferta Øehánek, 1985

Pl. VIII, Fig. 5

1985 Colomisphaera conferta n.sp; J. Øehánek p. 171–173, pl. 1,
fig. 1–8.

2005b Colomisphaera conferta Øehánek; B. Olszewska, p. 30, pl. 2,
fig. 13.

Remarks. – Slightly oval cyst with a one layered wall com-
posed of tightly packed short thin calcite crystals. The outer
margin of the wall usually uneven, the inner margin is sepa-
rated from the interior of the cyst by a thin, dark, granular layer.

Range. – Upper Berriasian–Valanginian.
Occurrence. – Cieszanów Formation.

Colomisphaera fibrata (Nagy, 1966)

Pl. I, Fig. 2

1966 Cadosina fibrata n.sp.; I. Nagy , p. 92, pl. 5, figs. 14, 22.
1974 Colomisphaera fibrata (Nagy); I. Garlicka, p. 42, pl. I, figs. 3,

4.
1994 Colomisphaera fibrata (Nagy); D. Ivanova, p. 95, pl. I, figs.

15,16.

Remarks. – Spherical cyst with a one layered wall com-
posed of short, thin radial arranged calcite crystals. Both mar-
gins usually even.

Range. – Upper Callovian–Oxfordian (optimum upper-
most Callovian–lowermost Oxfordian).

Occurrence. – “Nodular layer” and the Kraœnik Forma-
tion.

Colomisphaera lapidosa (Vogler, 1941)

Pl. I, Fig. 8

1941 Cadosina lapidosa n.sp.; J. Vogler, p. 281, pl. 21, fig. 58
1994 Colomisphaera lapidosa (Vogler); D. Ivanova, p. 97, pl. II,

figs. 3, 4.
2005b Colomisphaera lapidosa (Vogler); B. Olszewska, p. 30, pl. 2,

fig. 12.

Remarks. – Characteristic for the species are block like
calcite crystals of the outer wall .

Range. – Oxfordian–Berriasian.
Occurrence. – Kraœnik Formation.

Colomisphaera radiata (Vogler, 1941)

Pl. VIII, Fig. 7

1941 Cadosina radiata n.sp.; J. Vogler, p. 281, pl. 20, fig. 4.
2000 Colomisphaera radiata (Vogler); D. Reháková, p. 84, pl. 2,

figs. 1, 2.

2005b Colomisphaera radiata (Vogler); B. Olszewska, p. 30, pl. 3,
fig. 1

Remarks. – Spherical cyst with characteristic radial ar-
ranged, short, fibrous calcite crystals. The outer margin of
the wall even.

Range. – Upper Kimmeridgian–Tithonian.
Occurrence. – Babczyn Formation.

Genus Committosphaera Øehánek, 1985
Committosphaera czestochowiensis Øehánek (1993)

Pl. I, Fig. 5

1993 Committosphaera czestochowiensis n.sp. J. Øehánek, Z. Heliasz,
p. 87, 88, pl. II, figs. 1–5.

2005a Committosphaera czestochowiensis Øehánek; B. Olszewska,
pl. 3, fig. 4.

Remarks. – Characteristic for the species is a two layered
wall. The outer layer, milky white, is composed of short, radial
arranged, fine calcite crystals. The inner, brown layer, much
thinner than the outer one is made of the microcrystalline cal-
cite.

Range. – Lower–Middle Oxfordian.
Occurrence. – “Nodular layer” and Kraœnik formations.

Genus Carpistomiosphaera Nowak, 1968
Carpistomiosphaera borzai (Nagy, 1966)

Pl. VIII, Fig. 10

1966 Cadosina borzai n.sp; I. Nagy, p. 92, pl. 5, fig. 15, 16.
1968 Carpistomiosphaera borzai (Nagy); W. Nowak, p. 301–303,

pl. 28, figs.3, 4.
1994 Carpistomiosphaera borzai (Nagy); D. Ivanova, p. 98, pl. I,

figs. 10–12.

Remarks. – The species is characterized by a two layered
wall of similar thickness composed of short calcite crystals.
Both margins are even.

Range. – Upper Kimmeridgian–Middle Tithonian.
Occurrence. – Base of the Babczyn Formation.

Carpistomiosphaera tithonica Nowak, 1968

Pl. VIII, Fig. 12

1968 Carpistomiosphaera tithonica n.sp.; W. Nowak, p. 303, pl. 31,
fig. 7

2005b Carpistomiosphaera tithonica Nowak; B. Olszewska, p. 32,
pl. 3, fig. 9.

Remarks. – Spherical cyst with a two layered wall. Each
layer consist of radial arranged calcite crystals. The outer
layer is about two time as thick as the inner one. The outer
margin of the wall uneven.

Range. – Tithonian.
Occurrence. – Base of the Babczyn Formation.

Carpistomiosphaera valanginiana Borza, 1986

Pl. VIII, Fig. 6

1986 Carpistomiosphaera valanginiana n.sp; K. Borza, p. 20–26,
pl. 1, fig. 1–6; pl. 2, fig. 1–6.

2005b Carpistomiosphaera valanginiana Borza; B. Olszewska, p.
32, pl. 3, fig. 10.
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Remarks. – Oval to spherical cyst with a two layered walls
composed of radial arranged thin calcite crystals. Thickness
of the inner wall varies considerably but do not reach more
that half of the thickness of the outer wall. Both margin of
the wall even.

Range. – Valanginian.
Occurrence. – Cieszanów Formation.

Genus Stomiosphaerina Nowak, 1974
Stomiosphaerina proxima Øehánek, 1987

Pl. VIII, Fig. 9

1987 Stomiosphaerina proxima n.sp; J. Øehánek, p. 696–703, pl. 1,
fig. 1–8.

2005b Stomiosphaerina proxima Øehánek; B. Olszewska, p. 32, pl.
2, fig. 15.

Remarks. – The slightly oval cyst with the two layered
wall. The inner layer, dark, microgranular, the outer layer is
composed of the short tightly packed calcite crystals.
The outer layer, under crossed nicols gives the extinction
cross. Both margins of the wall uneven.

Range. – Uppermost Tithonian–Lower Valanginian.
Occurrence. – Babczyn Formation.

Genus Cadosina Wanner, 1940
Cadosina parvula Nagy, 1966

Pl. I, Fig. 9

1966 Cadosina parvula n.sp.; I. Nagy, p. 93, pl. 5, fig. 17.
1994 Cadosina parvula Nagy; D. Ivanova, p. 88, 89, pl. I, figs. 3, 4.

Remarks. – Minute spherical cyst with a one layered wall
composed of dark microgranular calcite.

Range. – Middle Oxfordian–Tithonian.
Occurrence. – Rare in the Kraœnik Formation.

Genus Crustocadosina, Øehánek, 1985
Crustocadosina semiradiata (Wanner, 1940)

Pl. II, Fig. 12

1940 Cadosina semiradiata n.sp.; J. Wanner, p. 81, Figs. 36, 37.
1994 Crustocadosina semiradiata (Wanner); D. Ivanova, p. 89, 90;

pl. I, figs. 8, 9.
1996 Crustocadosina semiradiata (Wanner), D. Reháková, J. Mi-

chalík, p. 93–95, pl. 1, Figs. 1–4.
2005b Crustocadosina semiradiata (Wanner); B. Olszewska, p. 33,

pl. 2, fig. 1.

Remarks. – Spherical cyst with a two layered wall. The
outer layer is built of the short, radial arranged calcite crystals.
The inner layer, dark, usually much thicker than the outer one,
is composed of the microcrystalline calcite.

Range. – Upper Oxfordian–Lower Albian.
Occurrence. – Jasieniec and Cieszanów formations.

Genus Orthopithonella KeuppIn Keupp& Mutterlose, 1984
Orthopithonella gustafsonii (Bolli, 1974)

Pl. II, Fig. 8

1974 Pithonella gustafsoni n.sp.; H. Bolli, p. 854, pl. 3, figs. 9–12;
pl. 12, figs. 7–12; pl. 13, figs. 1, 2; pl. 22, fig. 3.

1989 Orthopithonella gustafsoni (Bolli); H. Keupp, A. Ilg, p. 168,
pl. 1, figs. 1–3.

1999 Orthopithonella gustafsonii (Bolli); D. Ivanova, H. Keupp; p.
9, 10, pl. 1, figs. 3–5; pl. 2, figs. 3, 4.

2002 Orthopithonella gustafsonii (Bolli) Lentin & Williams;
M. Streng et al., p. 404–405.

Remarks. – Spherical cyst, with a single layered wall com-
posed of short, block-like calcite crystals in which ressembles
Stomiosphaera moluccana Wanner. The difference lies in
the size and stratigraphic distribution. The diameter of Ortho-
pithonella gustafsonii (Bolli) trespass 60 μm, and the strati-
graphic range of the species covers Early–Middle Oxfordian.
Similar features display Stomiosphaera cf. moluccana de-
scribed by Borza (1969) from the Bathonian–Callovian, red,
nodular limestones of the Pieniny Klippen Belt.

Range. – ? Bathonian–Middle Oxfordian.
Occurrence. – Jasieniec Formation.

CALPIONELLIDS

(systematics after Nowak, 1980)

Order Tintinida Corliss, 1956

Family Codonellidae Kent, 1882

Genus Tintinopsella Colom 1948
Tintinopsella carpathica (Murgeanu & Filipescu, 1933)

Pl. VIII, Fig. 1

1933 Calpionella carpathica n.sp; G, Murgeanu, M. Filipescu;
p. 63, fig. 1c.

1980 Tintinopsella carpathica (Murgeanu & Filipescu); W. Nowak,
p. 337, 338; pl. 91, fig. 2.

2005b Tintinopsella carpathica (Murgeanu & Filipescu); B. Olszew-
ska, p. 28, pl. I, fig. 8.

Remarks. – Small size (less that 80 μm) of lorica suggest
that the identified specimen belongs to the earliest, Tithonian
breed of species.

Range. – Uppermost Tithonian–Upper Hauterivian.
Occurrence. – Redeposited into the Cieszanów Formation.

Family Calpionellidae Bonet, 1956

Genus Calpionella Lorenz 1902
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Calpionella alpina Lorenz, 1902

Pl. VIII, Fig. 3

1902 Calpionella alpina n.sp; T. Lorenz, p. 60, pl. 9, fig. 1
1980 Calpionella alpina Lorenz; W. Nowak, p. 335, pl. 91, fig. 3.
2005b Calpionella alpina Lorenz; B. Olszewska, p. 28, pl. 1, fig. 5.

Remarks. – Poorly preserved specimen retained its char-
acteristic outlook of small spherical lorica and short collar.

Range. – Uppermost Tithonian–Lower Valanginian.
Occurrence. – Babczyn Formation.

Calpionella elliptalpina Nagy, 1986

Pl. VIII, Fig. 2

1986 Calpionella elliptalpina n.sp; I. Nagy, p. 58, pl. I, fig. 4; pl. Ia,
fig. 4.

2005b Calpionella elliptalpina Nagy; B. Olszewska, p. 28, pl. 1, fig. 4.

Remarks. – Somewhat oblique section shows an oval
lorica and typical size of the species.

Range. – Uppermost Tithonian–Berriasian.
Occurrence. – Redeposited into the Cieszanów Formation.

FRAGMENTS OF MACROFLORA AND MACROFAUNA

CALCAREOUS ALGAE

Class Rhodophyceae Rabenhorst, 1863

Order Rhodophyta Wettstein, 1901

Family Corallinaceae, Lamouroux, 1816

Genus Marinella Pfender, 1939
Marinella lugeoni Pfender, 1939

Pl. III, Fig. 8

1939 Marinella lugeoni n.sp.; J. Pfender, p. 215–217, pl. 2.
1970 Marinella lugeoni Pfender; J. Golonka, p. 82, 83, figs. 8, 9.
1980 Marinella lugeoni Pfender; J. Golonka, p. 538, pl. 180, figs. 1, 2.
1993 Marinella lugeoni Pfender; R. Leinfelder, W. Werner, p. 105

–122.

Remarks. – Recognized specimens display typical fea-
tures of the species: semicircular or fan-like, branched thallus
that extends radial from the wide base.

Range. – Upper Jurassic–Oligocene. Common in the Upper
Jurassic–Cretaceous in Europe. In Poland known from the Up-
per Oxfordian–Lower Kimmeridgian strata (Golonka, 1980).

Occurrence. – Be³¿yce, Basznia and Ruda Lubycka forma-
tions.

Class Chlorophyceae Kützing, 1843

Order Dasycladales Pascher, 1931

Family Dasycladaceae Kützing, 1843

Genus Salpingoporella Pia In Trauth, 1918
Salpingoporella ex gr. pygmaea (Gümbel, 1891)

Pl. VIII, Fig. 13

Remarks. – The species kindly designated by Prof. Ovidiu
Dragastan (Univeristy of Bucharest, Romania) is regarded as
the most common in the Polish Outer Carpathians (Bucur
et al., 2005) and generally typical for the reef environment
(Senowbari-Daryan et al., 1994).

Occurrence. – Babczyn Formation.

Class Charophyceae, Smith, 1938

Order Charales Lindley, 1936

Family Clavatoraceae Harris, 1939

Pl. VII, Fig. 11

Remarks. – Isolated elements ( oogonia, nodes, stems and
stem internodes) of forms probably belonging to the family
Clavatoraceae are frequent in the sediments of the Ruda
Lubycka and Babczyn formations.

Type ANNELIDA

Class Polychaeta Grube, 1850

Family Terebellidae Grube, 1851

Genus Terebella Linne, 1758
Terebella lapilloides Münster, 1833

Pl. I, Fig. 10

1833 Terebella lapilloides n.sp. Münster (In: Goldfuss); pl. 71, fig.
16.

1996 Terebella lapilloides Münster; D.U. Schmid, p. 204, 205, Fig.
74.

Remarks. – Characteristic of Terebellidae is construction
of the tube by agglutinating available particles (e.g. sponge
spicules).Together with nubeculariid Crescentiella morronensis
(Crescenti) and demosponges, Terebella lapilloides Münster
makes an association typical for dysoxic conditions and deeper
environments (60–100 m) in the Late Jurassic shallow-water
depositional areas (Dupraz, Strasser, 1999; Pisera, 1999).

Range. – Upper Triassic–Jurassic.
Occurrence. – Kraœnik, Jasieniec and Babczyn forma-

tions.

Type ARTHROPODA

Class Malacostraca Latreille, 1803

Order Decapoda Latreille, 1803
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Family Favreinidae Vialov, 1978

Genus Favreina Brönnimann, 1955
Favreina cf. dinarica Brönnimann, 1976

Pl. VIII, Fig. 14

Remarks. – The size of the coprolite and the arrangement
of canals on the transverse section resembles that of
Berriasian–Hauterivian (Neocomian) Favreina dinarica
Brönnimann (Brönnimann, 1976).

Occurrence. – The Ruda Lubycka Formation.

Favreina cf. fendiensis Brönnimann & Zaninetti, 1972

Pl. VIII, Fig. 15

Remarks. – The arrangement of canals in the transverse
section of coprolite closely resembles the arrangement de-
scribed for Favreina fendiensis Brönnimann & Zaninetti,
(Brönnimann, Zaninetti, 1972) known from Bathonian up to
Hauterivian (Molinari-Paganelli et al., 1979).

Occurrence. – Ruda Lubycka Formation.

Type ECHINODERMATA

Class Crinoidea Miller, 1821

Order Roveacrinida Sieverts-Doreck, 1933

Family Roveacrinidae Peck, 1943

Genus Saccocoma Agassiz, 1835
Saccocoma cf. quenstedi Verniory, 1961

Pl. II, Fig. 9

Remarks. – Fragments of skeletons (mostly delicate radial
plates with projections) of the pelagic crinoids of the genus
Saccocoma Agassiz occur in various quantities in sediments
of the Jasieniec Formation. Majority of encountered fragments
may represent the middle–late Oxfordian species Saccocoma
quenstedti Verniory (Verniory, 1961; Hess, 1972; Pisera, Dzik,
1979). The Saccocoma calciturbidities were also reported from
the upper Oxfordian–lower Kimmeridgian sediments of
the southern part of the Cracow–Wieluñ Upland (Matysz-
kiewicz, 1996).

CONCLUSIONS

The study of the thin sections of the Upper Juras-
sic–Lower Cretaceous sediments in the SE Poland (Fig. 1) re-
vealed the presence of many significant microfossils comple-
menting data obtained from the washed-residuum microfossil
assemblages (Niemczycka, 1976b; Sztejn,1996; Dziadzio
et al., 2004).

The Late Jurassic sediments yielded foraminiferal species
(Alveosepta jaccardi, Labirynthina mirabilis, Mesoendothyra
izjumiana), widely known from Oxfordian-Kimmeridgian
carbonate platforms of the Mediterranean Tethys.

Transitional (Tithonian/Berriasian) character of the Bab-
czyn Formation is indicated by microfossils (foraminifera
calcareous dinocysts and calpionellids) having their first ap-
pearance (FAD) in the Upper Tithonian.

Microfossils encountered in the Cieszanów Formation
suggest that the subdivision most probably covers a time span
of Valanginian–Hauterivian. In the Babczyn and Cieszanów
formations, a few specimens of calpionellids (Calpionella
alpina, C. elliptalpina, Tintinnopsella carpathica) have been
found for the first time, documenting temporal contacts with

the oceanic Tethyan domain. Proposed microfossil zones may
be correlated with standard ammonite and calpionellid
biostratigraphic zonations.

The predominantly carbonate, peri-reefal sediments of the
Babczyn Formation fit into general pattern of the final Juras-
sic sedimentation on the Polish Lowland. Predominantly
siliciclastic sediments of the Cieszanów Formation may be
linked to the first world-wide Early Cretaceous greenhouse
effect. The described formations have their counterparts in
adjacent regions of the Western Ukraine.
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PLATES



Plate I

Fig. 1. Quinqueloculina semisphaeroidalis Danitsch, longitudinal section, Cieszanów IG 1 borehole, depth 999.1 m, Basznia Fm.

Fig. 2. Colomisphaera fibrata (Nagy), Cieszanów IG 1 borehole, depth 1208.5 m, Kraœnik Fm.

Fig. 3. Quinqueloculina semisphaeroidalis Danitsch, transverse section, Cieszanów IG 1 borehole, depth 999.1 m, Basznia Fm.

Fig. 4. Bicazammina jurassica (Haeusler), longitudinal section, Lubaczów 10 borehole, depth 1302.0 m, Kraœnik Fm.

Fig. 5. Committosphaera czestochowiensis Øehánek, Cieszanów IG 1 borehole, depth 1208.5 m, Kraœnik Fm.

Fig. 6. Ammobaculites irregularis (Gümbel), longitudinal section, Cieszanów IG 1 borehole, depth 1183.0 m, Kraœnik Fm.

Fig. 7. Globuligerina oxfordiana (Grigelis), transverse section, Lubaczów 10 borehole, depth 1302.0 m, Kraœnik Fm.

Fig. 8. Colomisphaera lapidosa (Vogler), Doliny 1 borehole, depth 916.0 m, Kraœnik Fm.

Fig. 9. Cadosina parvula Nagy, Doliny 1 borehole, depth 900.0 m, Kraœnik Fm.

Fig. 10. Terebella lapilloides Münster, transverse section, Cieszanów IG 1 borehole, depth 1196.9 m, Kraœnik Fm.

Fig. 11. Paalzowella turbinella (Gümbel), axial section, Cieszanów IG 1 borehole, depth 1183.0 m, Kraœnik Fm.

Fig. 12. Ophthalmidium sagittum (Bykova), transverse section, P³usy IG 1 borehole, depth 1301.9 m, Kraœnik Fm.

Fig. 13. Protomarssonella donieziana (Dain), longitudinal section, Lubaczów 10 borehole, depth 1109.0 m, Kraœnik Fm.

Fig. 14. Ophthalmidium sagittum (Bykova), axial section, P³usy IG 1 borehole, depth 1301.9 m, Kraœnik Fm.

Fig. 15. Crescentiella morronensis (Crescenti), axial section, Cieszanów IG 1 borehole, depth 1196.9 m, Kraœnik Fm.
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Plate II

Fig. 1. Cornuspira eichbergensis Kübler & Zwingli, centered section, Babczyn 2 borehole, depth. 1125.0, Jasieniec Fm.

Fig. 2. Ophthalmidium oxfordianum (Deecke), axial section, well Doliny 1, depth. 824.0 m, Jasieniec Fm.

Fig. 3. Ophthalmidium strumosum (Gümbel), longitudinal section, Cieszanów IG 1 borehole, depth 1203.0 m, Kraœnik Fm.

Fig. 4. Mohlerina basiliensis (Mohler), poblique section, Tomaszów Lubelski IG 1 borehole, depth. 1279.0 m, Jasieniec Fm.

Fig. 5. Protomarssonella dumortieri (Schwager), longitudinal section, Doliny 1 borehole, depth 859.0 m, Jasieniec Fm.

Fig. 6. Protomarssonella jurassica (Mityanina), longitudinal section, Babczyn 2 borehole, depth 1136.2 m, Jasieniec Fm.

Fig. 7. Ophthalmidium strumosum (Gümbel), transverse section, P³usy IG 1 borehole, depth 1301.0 m, Kraœnik Fm.

Fig. 8. Orthopithonella gustafsonii (Bolli), Sucha Wola 1 borehole, depth 1181.0 m, Jasieniec Fm.

Fig. 9. Saccocoma cf. quenstedti Verniory, section through a radial plate, Sucha Wola 1 borehole, depth 1181.0 m, Jasieniec Fm.

Fig. 10. Opthamidium oxfordianum (Deecke), transverse section, Doliny 1 borehole, depth. 824.0 m, Jasieniec Fm.

Fig. 11. Haghimashella arcuata (Haeusler), longitudinal section, Lubaczów 158 borehole, depth 1199.0 m, Jasieniec Fm.

Fig. 12. Crustocadosina semiradiata (Wanner), Doliny 1 borehole, depth 824.0 m, Jasieniec Fm.
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Plate III

Fig. 1. Textulariopsis jurassica (Gümbel), longitudinal section, Doliny 1 borehole, depth 818.1 m, Basznia Fm.

Fig. 2. Nautiloculina oolithica Mohler, axial section, Babczyn 2 borehole, depth 1120.0 m, Basznia Fm.

Fig. 3. Paleogaudryina varsoviensis (Bielecka & Po¿aryski), longitudinal section, Cieszanów IG 1 borehole, depth 999.1 m, Basznia Fm

Fig. 4. Paalzowella feifeli (Paalzow), axial section, Doliny 1 borehole, depth 818.1 m, Basznia Fm.

Fig. 5. Ophthalmidium pseudocarinatum (Dain), transverse section, P³usy IG 1 borehole, depth 931.8 m, Be³¿yce Fm

Fig. 6. Ophthalmidium pseudocarinatum (Dain), longitudinal section, P³usy IG 1 borehole, depth 931.8 m, Be³¿yce Fm.

Fig. 7. Trocholina belorussica Mityanina, axial section, P³usy IG 1 borehole, depth 931.8 m, Be³¿yce Fm.

Fig. 8. Marinella lugeoni Pfender, transversal section, Doliny 1 borehole, depth 756.0 m, Basznia Fm.

Fig. 9. Quinqueloculina frumenta Asbel & Danitsch, transverse section, Doliny 1 borehole, depth 818.1 m, Basznia Fm.

Fig. 10. Quinqueloculina frumenta Asbel & Danitsch, longitudinal section, Doliny 1 borehole, depth 818.1 m, Basznia Fm.
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Plate IV

Fig. 1. Rumanoloculina verbizhiensis Dulub, longitudinal section, Ciepielów IG 1 borehole, depth 1011.0 m, Be³¿yce Fm.

Fig. 2. Everticyclammina virguliana (Koechlin), transverse section, Niedrzwica IG 1 borehole, depth 1159.6 m, Be³¿yce Fm.

Fig. 3. Runaoloculina verbizhiensis (Dulub), transverse section, Ciepielów IG 1 borehole, depth 1011.0 m, Be³¿yce Fm.

Fig. 4. Mesoendothyra izjumiana Dain, transverse section, Ciepielów IG 1 borehole, depth 971.5 m, Be³¿yce Fm.

Fig. 5. Mesoendothyra izjumiana Dain, axial section, Ciepielów IG 1 borehole, depth 971.5 m, Be³¿yce Fm.

Fig. 6. Labyrinthina mirabilis Weynschenk, longitudinal section, Ciepielów IG 1 borehole, depth 961.8 m, Be³¿yce Fm.

Fig. 7. Alveosepta jaccardi (Schrodt), equatorial section, Babczyn 2 borehole, depth 1078.0 m, Ruda Lubycka Fm.

Fig. 8. Alveosepta jaccardi (Schrodt), subaxial section, Babczyn 2 borehole, depth 1078.0 m, Ruda Lubycka Fm.

Fig. 9. Labirynthina mirabilis Weynschenk, transverse section of the initial part, Ciepielów IG 1 borehole, depth 961.8 m,
Be³¿yce Fm.
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Plate V

Fig. 1. Montsalevia ? salevensis (Charollais, Brönnimann & Zaninetti), longitudinal section, Babczyn 2 borehole, depth 672.5 m,
Babczyn Fm.

Fig. 2. Pseudocyclammina lituus (Yokoyama), subaxial section, Lubaczów 9 borehole, depth 1086.0 m, Babczyn Fm.

Fig. 3. Textularia densa Hoffman, longitudinal section, Basznia 1 borehole, depth 516.0 m, Cieszanów Fm.

Fig. 4. Uvigerinammina uvigeriniformis (Seibold & Seibold), longitudinal section, Wielkie Oczy 1 borehole, depth 1586.0 m,
Babczyn Fm.

Fig. 5. Protomarssonella kummi (Zedler), longitudinal section, Babczyn 2 borehole, depth 696.8 m, Babczyn Fm.

Fig. 6. Pseudocyclammina cylindrica Redmond, longitudinal equatorial section, Lubaczów 9 borehole, depth 1086.0 m, Babczyn Fm.

Fig. 7. Pfenderina neocomiensis (Pfender), oblique longitudinal section, Babczyn 2 borehole, depth 675.3 m, Cieszanów Fm.

Fig. 8. Siphovalvulina variabilis Septfontaine, longitudinal section, Babczyn 2 borehole, depth 696.8 m, Babczyn Fm.

Fig. 9. Protopeneroplis striata Weynschenk, axial section, Doliny 1 borehole, depth 730.0 m, Babczyn Fm.

Fig. 10. Nautiloculina cretacea Peybernes, axial section, Lubaczów 9 borehole, depth 1086.0 m, Babczyn Fm.

Fig. 11. Protopeneroplis ultragranulata (Gorbatchik), parallel section, Babczyn 2 borehole, depth 678.1 m, Babczyn Fm.

Fig. 12. Protopeneroplis ultragranulata (Gorbatchik), axial section, Babczyn 2 borehole, depth 678.1 m, Babczyn Fm.
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Plate VI

Fig. 1. Charentia evoluta (Gorbatchik), equatorial longitudinal section, Basznia 1 borehole, depth 591.6 m, Cieszanów Fm.

Fig. 2. Charentia evoluta (Gorbatchik), axial section, Basznia 1 borehole, depth 591.6 m, Cieszanów Fm.

Fig. 3. Quinqueloculina stellata Matseva & Temirbekova, transverse section, Babczyn 2 borehole, depth 678.1 m, Babczyn Fm.

Fig. 4. Decussoloculina mirceai Neagu, transverse section, Lubaczów 9 borehole, depth 1174.3 m, Babczyn Fm.

Fig. 5. Rumanoloculina mitchurini (Dain), transverse section, Lubaczów 9 borehole, depth 1174.3 m, Babczyn Fm.

Fig. 6. Istriloculina terekensis Matseva & Temirbekova, axial section, Basznia 1 borehole, depth 591.6 m, Cieszanów Fm.

Fig. 7. Istriloculina terekensis Matseva & Temirbekova, transverse section, Basznia IG 1 borehole, depth 591.6 m, Cieszanów Fm.

Fig. 8. Decussoloculina barbui Neagu, transverse section, Basznia 1 borehole, depth 622.0 m, Cieszanów Fm.

Fig. 9. Haplophragmoides joukowskyi Charollais, Brönnimann & Zaninetti, equatorial section, Babczyn 2 borehole, depth 678.1 m,
Babczyn Fm.

Fig. 10. Istriloculina alimanensis Neagu, transverse section, Basznia 1 borehole, depth 622.0 m, Cieszanów Fm.

Fig. 11. Moesiloculina danubiana Neagu, transverse section, Basznia 1 borehole, depth 622.0 m, Cieszanów Fm.
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Plate VII

Fig. 1. Stomatostoecha condensa (Dulub), equatorial section, Narol IG 1 borehole, depth 1392.0 m, Cieszanów Fm.

Fig. 2. Stomatostoecha condensa (Dulub), side view, Narol IG 1 borehole, depth 1392.0 m, Cieszanów Fm.

Fig. 3. Recurvoides cf. obskiensis Romanova, sub-equatorial section, Sieniawka 1 borehole, depth 616.0 m, Cieszanów Fm.

Fig. 4. Meandrospira bancilai Neagu subaxial section showing mode of coiling, Basznia 1 borehole, depth 516.0 m, Cieszanów Fm.

Fig. 5. Hedbergella delrioensis (Carsey), equatorial section, Babczyn 2 borehole, depth 665.8 m, Cieszanów Fm.

Fig. 6. Ichnusella burlini (Gorbatchik), subaxial setion showing part of the last whorl and pillars, Basznia 1 borehole, depth 962.0 m, Bab-
czyn Fm.

Fig. 7. Trocholina solecensis Bielecka & Po¿aryski, axial section showing umilical depression with pillars, Wielkie Oczy 4 borehole,
depth 1440.0 m, Babczyn Fm.

Fig. 8. Andersenolina alpina (Leupold), longitudinal section, Basznia 1 borehole, depth 579.0 m, Cieszanów Fm.

Fig. 9. Andersenolina histeri Neagu, longitudinal section, Babczyn 2 borehole, depth 678.1 m, Babczyn Fm.

Fig. 10. Epistomina cf. caracolla (Roemer), sub-axial section, Narol IG 1 borehole, depth 1392.0 m, Cieszanów Fm.

Fig. 11. Charophyta (? Clavatoraceae): transverse section of oogonium and fragment of the stem node, Tomaszów Lubelski IG 1 borehole,
depth 1039.0 m, Babczyn Fm.
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Plate VIII

Fig. 1. Tintinopsella carpathica (Murgeanu & Filipescu), Basznia IG 1 borehole, depth 579.8 m, Cieszanów Fm.

Fig. 2. Calpionella elliptalpina Nagy, Basznia IG 1 borehole, depth 609.0 m, Cieszanów Fm.

Fig. 3. Calpionella alpina Lorenz, Babczyn 2 borehole, depth 748.0 m, Babczyn Fm.

Fig. 4. Colomisphaera cieszynica Nowak, Wielkie Oczy 1 borehole, depth 1762.0 m, Babczyn Fm.

Fig. 5. Colomisphaera conferta Øehánek, Babczyn 2 borehole, depth 665.8 m, Cieszanów Fm.

Fig. 6. Carpistomiosphaera valanginiana Borza, Babczyn 2 borehole, depth 665.8 m, Cieszanów Fm.

Fig. 7. Colomisphaera radiata (Vogler), Basznia IG 1 borehole, depth 960.0 m, Babczyn Fm.

Fig. 8. Stomiosphaera moluccana Wanner, Wielkie Oczy 1 borehole, depth 1581.0 m, Babczyn Fm.

Fig. 9. Stomiosphaerina proxima Øehánek, Wielkie Oczy 1 borehole, depth 1586.0 m, Babczyn Fm.

Fig. 10. Carpistomiosphaera borzai (Nagy), Wielkie Oczy 4 borehole, depth 1444.0 m, Babczyn Fm.

Fig. 11. Stomiosphaera wanneri Borza, Basznia IG 1 borehole, depth 605.0 m, Cieszanów Fm.

Fig. 12. Carpistomiosphaera tithonica Nowak, Wielkie Oczy 1 borehole, depth 1185.0 m, Babczyn Fm.

Fig. 13. Salpingoporella ex gr. pygmaea (Gümbel), longitudinal oblique section, Lubaczów 9 borehole, depth 1086.0 m, Babczyn Fm.

Fig. 14. Favreina cf. dinarica Brönnimann, transverse section, Babczyn 2 borehole, depth 882.0 m, Ruda Lubycka Fm.

Fig. 15. Favreina cf. fendiensis Brönnimann & Zaninetti, transverse section, Babczyn 2 borehole, depth 882.0 m, Ruda Lubycka Fm.
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