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Abstract: Indurated sediments of the Cieszyn Beds (hard marls and limestones) contain abundant microfossils important for
stratigraphy and palecenvironmental interpretation of the subdivision. Tintinnid associations can be attributed to zones:
Chitinoidella, Crassicollaria, Calpionella alpina, Calpionella elliptica, Tintinopsella. Within calcareous dinocysts the local
acme pulla, malmica, fortis, wanneri and echinata zones have been recognised. Both kinds of microfossils suggest for the in-
vestigated sediments the Tithonian—Early Hauterivian age. Foraminifera observed in indurated sediments represent popula-
tion of the shallow water carbonate environment of the southern edge of the European platform extending from the South
France to the Crimea.
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Abstrakt: Twarde margle i wapienie warstw cieszynskich polskich Karpat zewnetrznych zawieraja liczne mikroskamie-
niatosci wazne dla stratygrafii 1 interpretaciji paleosrodowiskowej. Wystepujace tintinnidy mozna odnies$¢ do regionalnych po-
ziomow: Chitinoidella, Crassicollaria, Calpionella alpina, Calpionella elliptica oraz Tintinopsella. W zespotach wapiennych
dinocyst rozpoznano lokalne poziomy: acme pulla, malmica, fortis, wanneri i echinata. Powyzsze mikroskamieniatosci okres-
laja dla badanych utwordéw wiek jako tyton—wczesny hoteryw. Otwornice obecne w badanych utworach reprezentuja formy
plytkowodne srodowiska weglanowego potudniowej krawedzi platformy Europejskiej, znane od potudniowej Francji po Krym.

Slowa kluczowe: tintinnidy, wapienne dinocysty, plytkowodne otwornice, warstwy cieszynskie, Karpaty zewnetrzne.

INTRODUCTION

(Fig. 1). These sediments referred as “the Cieszyn Beds”

The origin of the Outer Carpathians basin is related to
the Neo-Cimmerian deformations of the Alpine orogeny.
The basin developed between the SE margin of the Euro-
pean platform (the Bohemian Massif) and the mouth of
the Polish through (Michalik ef al., 1991; Michalik, 1994).
The earliest sediments occur in the western part of the basin
between the state border and the valley of the Sota river

(the Cieszyn series) described in the 19th century (vide
Swidzinski, 1948), were separated into three subdivisions:
the Lower Cieszyn Shales, the Cieszyn Limestones and
the Upper Cieszyn Shales (Bieda ef al., 1963). The subdivi-
sions differ in lithology, sedimentary character, origin and
age. Their sedimentation spanned the terminal Jurassic—ear-
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Fig. 1. Location of the investigated sections (partly after Nowak, 1968)

liest Cretaceous. The Cieszyn Beds are overlaid by the Hau-
terivian—Early Aptian Grodziszcze Beds.

Due to their unique status (the earliest sediments of the ba-
sin) the Cieszyn beds were the subjects of numerous ivesti-
gations. Extended geological characteristics of the Cieszyn
Beds are described by Peszat (1967), Elias (1970), Ksiaz-
kiewicz (1971), Nowak (1973), Misik (1974), Elia, Eliaova
(1984), Malik (1986), Stomka (1986a, b), Matyszkiewicz,
Stomka (1994).

The macrofossils were studied by Zejszner (1846), Uhlig
(1901), Gasiorowski (1961), Morycowa (1964) and Szyma-
kowska (1981). Trace fossils were studied by Ksiazkiewicz
(1977). Foraminifera were the subject of a study by Geroch
(In: Bieda ef al., 1963; Geroch, 1966; Geroch et al., 1967,
Bielecka, Geroch, 1977), Olszewska (1984, 1990 /n: Geroch,
Olszewska, 1990), Szydlo (1999, 2003, 2004; Szydio, Jugo-
wiec, 1999). Tintinnids and calcareous dinocysts were stu-
died by Nowak (1968, 1980, 1984), the calcareous nanno-
plankton by Radomski (1967), and Jugowiec (/n: Szydlo,
Jugowiec, 1999).

The whole series is subdivided into three subdivisions:
the Lower Cieszyn Shales, the Cieszyn Limestones and
the Upper Cieszyn Shales. The Lower Cieszyn Shales recog-
nised for the first time by Hohenegger (vide Swidzinski,
1948) are developed as rather soft, coarsely splitting, marly,
dark shales. The lower boundary of the subdivision is tec-
tonic. Exotics bearing layers are typical for the upper part of
the subdivision. Their origin is related to the Neocimmerian

tectonic phase (Nowak, 1964). The Cieszyn Limestones re-
cognised by Pusch (Swidzinski, op. cit.) constitute the first
turbidite sequence of the Flysch Carpathians. They are com-
posed of pelitic and detrital marls intercalated by marly
shales. The thickness of the Cieszyn Limestones increases to-
wards the south, where a hypothetical sediment source area
was located (Malik, 1986). The Upper Cieszyn Shales recog-
nised by Hohenegger (vide Swidzinski op. cit.) display typical
clayey turbidites with alternating layers of shales and sand-
stones. Characteristic for the subdivision is the occurrence of
sphaerosyderitic layers and the veins of magmatic rocks re-
ferred as teschenites (Geroch, Nowak, 1980).

Frequent and extended studies did not, however, produce
a consistent view of the origin and age of the discussed subdi-
vision. The presumed deep-water origin of the series kept
the geologists preoccupied with the study of the turbidite
sedimentary environments and deep basin biotas. Studies of
the carbonate shallow water sediments that contributed to
the origin of the Cieszyn Beds were largely neglected.
The rich and diversified organic life of the shallow water
environment reflected in abundant bioclasts of the detrital
layers is much less known. The present paper is meant to add
some new data to the stratigraphical and paleoenvironmental
interpretation of the Cieszyn Beds. It is based on the investi-
gations of the thin sections made from the indurated parts of
the Cieszyn Beds, mainly pelitic and detrital limestones in
which shallow water fossils are common.
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MATERIAL AND METHODS

Over 300 thin sections from the 18 surface sections and
boreholes (Fig. 1) have been investigated. The majority of
the thin sections come from the collection of the late W. No-
wak stored in the Carpathian Branch of the Polish Geologi-
cal Institute. Samples from localities: Nowa Marglownia,
Halcnow, Witanowice were kindly supplied by K. Malik
(Silesian University, Sosnowiec), those from localities Olza
and Cisownica by P. Nescieruk (PGI Carpathian Branch).
Samples from the Cieszyn IG 1, Zamarski PIG 1, and Bie-
lowicko IG 1 boreholes were kindly supplied by Z. Bula
(PGI Upper Silesian Branch). In other cases thin sections

were cut from the samples previously used by the author for
other projects.

The thin sections were examined under the Labophot
2-pol Nikon polarising microscope. The photos of the micro-
fossils were taken with the aid of the Nikon photomicro-
graphic attachment Microflex HFX-DX.

About 16 species of tintinnids, 27 species of the calcare-
ous dinocysts and 39 species of predominantly shallow water
foraminifera have been recognised and described. Many fora-
miniferal species are reported for the first time from the Flysch
Carpathians.

THE MICROPALEONTOLOGICAL CHARACTERISTIC
OF THE INVESTIGATED SECTIONS (LOCALITIES)

1. Olza. The Lower Cieszyn Shales and the Cieszyn Lime-
stones outcrop along the right bank of the river Olza in
the town of Cieszyn. The Cieszyn Beds in this section contain
several olistostromal complexes that make proper stratigra-
phical interpretation of succesive samples difficult. For
the purpose of the study only samples from the undisturbed
part of the Cieszyn Limestones were examined. The more fine
grained grainstones contained predominatly tintinnids and
the calcareous dinocysts. Among the former the numerous
Calpionella alpina Lorenz and single Calpionella elliptica
Cadish were recognised suggesting the Middle Berriasian age
for this part of the section. The calcareous dinocysts assem-
blage consisted of: Cadosina minuta Borza, Colomisphaera
tenuis (Nagy), C. vogleri (Borza), Colomisphaera helio-
sphaera (Vogler) and Crustocadosina semiradiata (Vogler).
The coarse grained packstones contained foraminifera typical
for the shallow water carbonate environment: Palaeogaud-
ryina magharaensis Said & Bakarat, Gaudryinella hanno-
verana Bartenstein & Brand, Protopeneroplis uitragranulata
(Gorbatchik), Valvulina alpina Dragastan, Trochammina
neocomiana Mjatliuk, Andersenolina histeri Neagu, A. alpi-
na (Leupold), Siphovalvulina variabilis Septfontaine, Proto-
marssonella kummi (Zedler), P. hechti (Dieni & Massari),
Pseudomorulaeplecta franconica (Glimbel), Belorussiella
cf. taurica Antonova, Charentia evoluta (Gorbatchik), Pfen-
dering cf, qureliae Neagu, and Istriloculina terekensis Mat-
sieva & Temirbekova. Species with arenaceous tests such as
Pseudoreophax cisovnicensis Geroch, Glomospira variabilis
(Kiibler & Zwingli), Trochammina neocomiana Mjatliuk are
rare. Fragments of calcareous algae: Carpathocodium anae
(Dragastan), Clypeina sp., and mikroproblematika (Tubiphy-
fes sp.) are common.

In the upper part of the section the number of shale interca-
lations increases and the Cieszyn Limestones pass into the Up-
per Cieszyn Shales.

2. Géra Zamkowa (Fig. 2). The marly shales and platy
limestones outcropping at the west slope of the Géra Zam-
kowa hill in the town Cieszyn were sampled and investigated
by Nowak (1965). Originally described as the Lower Cieszyn
Shales and referred to Kimmeridgian yielded representatives
of the genus Calpionella which made Nowak (1967) assign
them to the Late Tithonian—Berriasian, and regard them as
“specific facies” of the Cieszyn Limestones. Recent investi-
gations of over 40 thin plates confirmed the presence of
Calpionelia already in the lowest samples suggesting that
the strata are not older than the latest Tithonian (the upper part
of the Crassicollaria Zone). The presence of Calpionella el-
liptica Cadish about 2 m above the base of the typical Cieszyn
Limestones indicates the Middle Berriasian age instead of
the Upper Tithonian for this part of the section. The top of
the section (Lower Valanginian) is marked by the presence of
numerous Tintinnopsella carpathica (Murgeanu & Filipescu)
rare Remaniella filipescui Pop and Calpionellopsis simplex
(Colom) both known in the Western Carpathians from the Mid-
dle Berriasian (Rehakova, 1998). The calpionellid assem-
blage is composed predominatly of Calpionella alpina Lo-
renz, C. elliptalpina Nagy, rare C. elliptica (Cadish), Crassi-
collaria intermedia (Durand Delga), C. massutiniana (Co-
lom), C. brevis Remane, Tintinopsella subacuta (Colom).

Frequent calcareous dinocysts are represented by Crusto-
cadosina semiradiata (Wanner), Colomisphaera lucida Bo-
rza, C. carpathica (Borza), Cadosina minuta Borza, Sto-
miosphaera cf, wanneri Borza. In the upper part of the section
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TINTINNIDS and CALCAREOUS DINOCYSTS
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Fig. 2. Distribution of microfossils in the Géra Zamkowa section (lithology after Nowak, 1971, modified)
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appear Valanginian—Hauterivian forms: Carpistomiosphaera
valanginiana Borza and Colomisphaera vogleri (Borza). Fo-
raminifera are rare in this section. The assemblage consists of:
Protomarssonella kummi (Zedler), Protopeneroplis ultragra-
nulata (Gorbatchik), Istriloculina fabaria Matsieva & Temir-
bekova, in the lower part of the section and Thalmannammina
neocomiensis Geroch, Pseudoreophax cisovnicensis Geroch,
Nautiloculina crefacea Peybernes in the upper part. Abun-
dant sponge spicules are characteristic components of the mi-
crofossil assemblages. The predominance of sponge frag-
ments over tintinnids and calcareous dinocysts (the open sea
elements) may suggest proximity to the sponge biostrome that
supplied debris to the basin.

3. Gumna (Fig. 3). The well known outcrop in Gumna is
situated at the point where the side road to the village Dgbo-
wiec crosses with the main road Cieszyn—Skoczdéw, In the
outcrop the Lower Cieszyn Shales are developed as the grey,
soft, nonbedded, marls with several thin layers of detrital
limestones ( Geroch er al., 1967; Bielecka, Geroch, 1977 and
author’s studies). Foraminifera from the washed samples were
very diverse. Characteristic were: Melathrokerion spirialis
Gorbatchik, Palaeogaudryina varsoviensis (Bielecka & Po-
zaryski), Praedorothia praehauteriviana (Dieni & Massari),
Vaginulinopsis embaensis (Fursenko & Poljenova), Tristix
temirica Dain, Planularia poljenovae Kuznetsova, Lenti-
culina dogieli Fursenko, Trocholina solecensis Bielecka &
Pozaryski and Pseudolamarckina polonica Bielecka & Poza-
ryski, Ichnusella burlini (Gorbatchik) and Epistomina cara-
colla (Roemer).

Thin sections revealed the grainstone texture of the inves-
tigated sediments. The microfossil assemblage was compo-
sed of calcified radiolarians, sponge spicules, juvenile stages
of ammonites and rare foraminifera, among others: Mesoen-
dothyra izjumiana Dain, Nautiloculina oolithica Mohler, Si-
phovalvulina variabilis Septfontaine, Uvigerinammina uvi-
geriniformis Seibold & Seibold, Textularia densa Hoffiman,
Coscinophragma cribrosa (Reuss) and others. Among the
calcareous dinocysts occur: Stomiosphaera moluccana Wan-
ner, Crustocadosina semiradiata (Wanner) and Cadosina
Jusca Wanner, Colomisphaera radiata (Vogler), rare Carpi-
stomiosphaera borzai (Nagy) and Parastomiosphaera mal-
mica (Borza) making typical Early Tithonian assemblage and
others. Previous investigations revealed the presence of Chiti-
noidella sp. approximately 50 m higher in the same section
(Nowak In: Geroch et al.,, 1967) which may suggest that
the top of the section reaches the Middle Tithonian (Reha-
kova, Michalik, 1997).

4. Nowa Marglownia. Samples were collected by Malik
(Silesian University) in the partly closed quarry Nowa Mar-
glownia in Goleszéw. The outcropping Lower Cieszyn Sha-
les display olistostromal character (Stomka, 1986b; Malik,
1994). Foraminifera in the washed samples are poor but are
characteristic for the latest Jurassic. The assemblages are
composed of: Pseudocyclammina lituus (Yokoyama), Vagi-
nulinopsis embaensis (Fursenko & Poljenova), Palaeogau-
dryina varsoviensis (Bielecka & Pozaryski), Planularia po-
ljenovae Kuznetsova, Epistomina stellicostata Bielecka &

Pozaryski, Geinitzinita wolinensis Bielecka, Belorussiella
wolinensis Bielecka, Citharina brevis Fursenko & Poljenova
and Lenticulina infravolgensis Fursenko & Poljenova. Thin
sections revealed the presence of additional arenaceous spe-
cies of foraminifera: Paleogaudryina magharaensis Said &
Bakarat, ?Pseudoclavuling sp., Textularia densa Hoffman,
Haplophragmoides pygmaeus (Haeussler), Haplophragmium
cf. inconstans Bart. & Brand and Mesoendothyra izjumiana
Dain. The calcareous dinocysts were represented mainly by:
Parastomiosphaera malmica (Borza) and Stomiosphaera mo-
Iuccana Wanner, both indicating at least an Early Tithonian
age for the investigated sirata,

5. Puficéw. The Lower Cieszyn Shales were sampled in
the stream indicated in excursion No 1 in the Geological
Guide for the Western Flysch Carpathians (Unrug, 1969).
The dark grey, coarse splitting, marly shales were packed with
calcified radiolarians. Assemblages of foraminifera from the
washed samples are similar to those previously reported. In
the washed samples there occur: Pseudolamarckina polonica
Bielecka & Pozaryski, Vaginulinopsis embaensis Fursenko &
Poljenova, Praedorothia prachauteriviana (Dieni & Mas-
sari), Belorussiella wolinensis Bielecka, Planularia polje-
novae Kuznetsova.

Thin sections made from the same samples revealed rare
calcareous dinocysts: Comittosphaera pulla (Borza), Para-
stomiosphaera malmica (Borza) and Colomisphaera radiata
(Vogler). Single representatives of the tintinnid genus Prae-
tintinnopsella Borza suggest the latest Middle—earliest Late
Tithonian age for the discussed section.

6. Cieszyn IG 1 (Fig. 4). The Cieszyn IG | bore hole was
drilled through the Cieszyn Beds at different intervals be-
tween 500.0-568.0 m. The Lower Cieszyn Shales contained
poor foraminiferal assemblages composed of: Textularia den-
sa Hoffman, Palacogaudryina magharaensis Said & Baka-
rat, Paalzowella feifeli (Paalzow) and Planularia poljenovae
Kuznetsova. The calcareous dinocysts are represented by Co-
lomisphaera tenuis (Nagy) and C. fortis Rehanek. The (? Up-
per) Tithonian age for the samples has been assumed on
the basis of calcareous dinocysts.

Thin sections from the Cieszyn Limestones contained
foraminifera: Protomarssonella kummi (Zedler), P. hechti
(Dieni & Massari), Istriloculina fabaria Matsieva & Temir-
bekova, Andersenolina alpina (Leupold), 4. elongata (Leu-
pold), Trochammina quingueloba Geroch.

Foraminifera are accompanied by calcareous dinocyst
Carpistomiosphaera valanginiana Borza suggesting at least
Late Berriasian age. The Upper Cieszyn Shales contain more
arenaceous foraminifera. Washed samples yielded: Trocham-
mina vocontiana Moullade, Verneuilinoides neocomiensis
Mjatliuk, Spirillina minima Schacko, Patellina subcretacea
(Cushman & Alexander). Rare calcareous dinocysts belong to
species Colomisphaera vogleri (Borza).

7. Cisownica (Fig. 5). The section encloses the complete
Cieszyn Beds outcropping in the bed of the Radon river that
traverses the village Cisownica (sampled by Nescieruk and
the author). The Lower Cieszyn Shales are developed as
strongly folded, grey, hard marls.
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Fig. 3. Distribution of microfossils in the Gumna section (lithology after Nowak, 1976, modified)

Thin sections revealed the grainstone nature of many lay-  Kiibler & Zwingli, Protomarssonella kummi (Zedler), Pseu-
ers. They contained abundant calcified radiolarians, corals, docyclammina lituus (Yokoyama), Istriloculina cf. recto-
echinoderms, snails, calcareous algae, foraminifera and cal-  angularia Matsieva & Temirbekova, Belorussiella taurica
careous dinocysts. Among foraminifera ?Pseudoclavulina  Gorbatchik as well as early stages of Pseudoreophax cisovni-
sp., Mesoendothyra involuta Neagu, Glomospira variabilis  censis Geroch have been identified. The calcareous dinocysts
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Fig. 4. Distribution of microfossils in the Cieszyn IG lsection (lithology after Bula, 1982, modified)

are represented mainly by: Stomiosphaera moluccana Wan-
ner, Comittosphaera lapidosa (Vogler), C. pulla (Borza),
Colomisphaera tenuis (Nagy), C. fortis Rehének, C. lucida
Borza, Parastomiosphaera malmica (Borza). Isolated sections
of the hyaline tintinnids make the Late Tithonian a probable
age for the subdivision.

The overlaying Cieszyn Limestones can be traced in isola-
ted outcrops where they occur as detrital or pelitic limestones.
Thin section of the detrital limestones yielded fossils typical for
the carbonate environment: foraminifera — Andersenolina
alpina (Leupold), A. delphinensis (Amaud Vanneau, Boisseau
& Darsac), Textularia densa Hoffman, Pseudomorulaeplecta
Jranconica (Glimbel), Pseudocyclammina lituus (Y okoyama),
Charentia evoluta (Gorbatchik) and Decussoloculina barbui
Neagu, as well as sections of snails (Nerinea sp.), calcareous al-
gae (Actinoporella podolica Alth) and isolated sections of
tintinnids (Calpionella alpina). Pelitic limestones contained
calcareous dinocysts such as Comittosphaera pulla (Borza)
and Colomisphaera radiata (Vogler). In the uppermost part of
the subdivision forms referred to C. cf. conferta Rehanek occur
suggesting proximity of the Valanginian.

The washed samples from the adjacent Upper Cieszyn
Shales contained very poor assemblages of predominantly
arenaceous foraminifera: Rhizammina indivisa Brady, Pseu-
doreophax cisownicensis Geroch, Trochammina vocontiana
Moullade and Thalmannammina neocomiensis Geroch. Thin
sections from mudstones were devoid of fossils, those of
the wackestones contained redeposited carbonate platform

foraminifera: Textularia densa Hoffman, Nautiloculina creta-
cea Peybemes, Siphovalvulina variabilis Septfontaine, Pfen-
derina neocomiensis (Pfender), P. cf, aureliae Neagu, P. cf,
flandrini (Moullade) and fragments of calcareous algae.
Among calcareous dinocysts rare specimens of Stomio-
sphaera wanneri Borza have been spotted.

8. Cisownica—Tut (Fig. 6). The section described and stu-
died by Nowak (1976) was sampled along the same Radon
river in the village Cisownica. It is composed of several isola-
ted outcrops of the Lower Cieszyn Shales and the Cieszyn
Limestones.. The results of earlier studies were used for desig-
nation of the calcareous dinocyst Parastomiosphaera malmica
Zone in the Polish Flysch Carpathians (op. cit.).

Both the Lower Cieszyn Shales and the Cieszyn Lime-
stones in this section display turbiditic character of sedimen-
tation. Thin sections from the Lower Cieszyn Shales reveal
the chaotic mode of sedimentation of the subdivision predom-
inantly composed of packstones and grainstones. Among the
inorganic clasts a lithoclast of volcanic rock has been ob-
served (rock designation of Skulich— pers. inf’). In the upper
part of this subdivision (limestones of the Gora Tul Member
— Nowak, 1976) there occurs a characteristic slump layer. In
the lowest part of the Lower Cieszyn Shales a several meter
thick aptychi layer (packstone) had been found (op.cit.). Spe-
cific designations of the aptychi taxa — Puncraptychus, La-
mellaptychus beyrichi (Oppel) — allowed to refer the assem-
blage to the VI-1 local zone (Gasiorowski /n: Nowak, 1976)
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Fig. 5. Distribution of microfossils in the Cisownica section (lithology after Nescieruk, pers. inf)

and assume the Late Kimmeridgian—Early Tithonian age for
the lowest part of the section. However in the earlier paper
(Gasiorowski In: Birkenmajer, Gasiorowski, 1961) the for-
mer author reported the same VI-1 zone aptychi assemblage
in the Calpionella bearing strata, i.e. from at least Late Titho-
nian. Recent investigations of the Carpathian aptychi (Va-
Sicek, 1996) suggest the co-occurrence of both forms rather in
the Late Tithonian Crassicollaria Zone which makes the for-
mer age designations invalid.

Authors’ investigations revealed the presence of Chitinoi-
della boneti Doben (PL. 1, Fig. 1, 2) in samples collected within
the aptychi layer which suggests that the earliest part of the sec-
tion may correspond to the Chitinoidella standard Zone and is
younger than the Early Tithonian (Rehakova, 1995; Pop, 1997).

The dinocyst assemblage contains Parastomiosphaera mal-
mica (Borza), Comittosphaera pulla (Borza), Colomisphaera
radiata (Vogler), C. ornataNowak, C. tenuis (Nagy), C. lucida
Borza, Carpistomiosphaera borzai (Nagy), C. tithonica No-
wak and Stomiosphaera moluccana Wanner,

Foraminiferal assemblages are composed of taxa typical
for the shallow carbonate environment: Charentia evoluta
(Gorbatchik), ?Pseudoclavulina sp., Siphovalvulina variabi-
lis Septfontaine, Mezoendothyra izjumiana Dain, Nautilocu-
lina oolithica Mohler, Decussoloculina barbui Neagu, Quin-
queloculina mitchurini Dainand Q. podlubiensis Tereschuk.

It is difficult to asses the beginning of the Cieszyn Lime-
stones because of gaps in outcrops. Those gaps, however,
may not be great because the Chitinoidella assemblages are
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Fig. 6. Distribution of microfossils in the Cisownica—Tul section (lithology after Nowak, 1976, modified)

followed by those with numerous Crassicollaria: C. interme-
dia Durand Delga, C. parvula Remane and C. massutiniana
Colom. They suggest the Late Tithonian age for the early part
of the Cieszyn Limestones in the discussed section.

The accompanying calcareous dinocysts belong to spe-
cies: Carpistomiosphaera borzai (Nagy), C. tithonica No-
wak, Crustocadosina semiradiata (Wanner), Colomisphaera
lapidosa (Vogler), C. carpathica (Borza) and Comittosphae-
ramisolensis (Vogler). Foraminifera occur only in the detrital
layers, and contain few new species, among others: Protope-
neroplis ultragranulata (Gorbatchik), Uvigerinammina uvi-
geriniformis (Seibold & Seibold), Protomarssonella hechti
(Dieni & Massari), Trochammina neocomiana Mjatliuk, Are-

nobulimina melitae Neagu, ?Pseudoclavulina sp., Falsogau-
dryinella neagui (Bartenstein), Andersenolina alpina (Leu-
pold), Neotrocholina molesta (Gorbatchik). Fragments of al-
gae: Thaumatoporella parvovesiculifera Rainieri, Baccinella
irregularis Radoiti¢, Carpathocodium anae (Dragastan); mi-
kroproblematics: Koscinobullina socialis Cherchi & Schroe-
der (PL. IIL, Fig. 12), and annelid worm Terebella lapilloides
Miinster (PL. III, Fig. 14) were also observed.

The next fragment of the section yielded tintinnid assem-
blage containing, as well as numerous Crassicollaria also
Calpionella alpina (Lorenz) and C. elliptalpina Nagy. The oc-
currence of both species suggests already the Berriasian age.
About 1.6 m higher C. elliptica Cadish appears indicating
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Middle Berriasian. Towards the top of the section Tintin-
nopsella carpathica Murgeanu & Filipescu becomes the most
frequent species observed. The presence of Calpionellopsis
simplex (Colom) and C. oblonga (Cadish) indicates the Late
Berriasian age. Simultaneously in the calcareous dinocysts
assemblages Carpistomiosphaera valanginiana Borza and
Colomisphaera vogleri (Borza) appear.

Minor changes are observed in the foraminiferal assem-
blages predominantly within detrital layers (packstones). In
the very top of the section specimens of Epistomina sp. and
Trochammina vocontiana Moullade has been spotted. The pre-
sence of Charophyta fragments (Clavatoracea) indicates an in-
ner shelf environment as an occasional source of bioclastic ma-
terial (PL III, fig. 15). Stratigraphically the discussed section
represent the interval Middle Tithonian—Berriasian,

9. Kozy (Fig. 7). The middle part of the Cieszyn Lime-
stones was sampled by Nowak (1971) in the old quarry, one of
the best known outcrops of the subdivision in the Polish
Carpathians. The Cieszyn Limestones are developed there as

marly shales intercalating with detrital and pelitic limestones.
Thin sections were made only from the pelitic limestones.
Dominant microfossils are tintinnids and calcareous dino-
cysts. Among the tintinnids, Calpionella alpina Lorenz and
C. elliptica Cadish are conspicuous. In the lower part of
the section the above mentioned species are accompanied by:
Crassicollaria intermedia Durand Delga, C. massutiniana
(Colom), C. parvula Remane and C. brevis Remane. In
the upper part of the section Tintinnopsella carpathica Mur-
geanu & Filipescu becomes more frequent. Poor dinocyst as-
semblage is formed by: Colomisphaera tenuis (Nagy), C. lu-
cida Borza, Crustocadosina semiradiata (Wanner) and Sto-
miosphaera wanneri Borza. The latter suggests already Late
Berriaisan age for the section studied.

10. Jasienica (Fig. 8). The section enclosed the upper part
of the Cieszyn Limestones and the lower part of the Upper
Cieszyn Shales sampled in the outcrops close to the town of
Bielsko Biata. The Cieszyn Limestones are composed of
marly shales with intercalations of the detrital and pelitic
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limestones. No samples were taken from that subdivision.
Mudstones from the Upper Cieszyn Shales contained rare
foraminifera and calcareous dinocysts: Cadosina fusca Wan-
ner and Carpistomiosphaera valanginiana Borza. Coarse
grained intercalations contained, probably redeposited, fora-
minifera: Protopeneroplis ultragranulata (Gorbatchik), Pro-
tomarssonella kummi (Zedler), Valvulina alpina Dragastan,
Axiopolina granumfestucae Neagu, 7Pseudoclavulina sp.,
rare arenaceous Recurvoides sp. and Verneuilinoides sp. and
a single specimens of Epistomina cf. caracolla (Roemer) and
Spirillina sp. Tintinnids are represented by single specimens
of Tintinnopsella carpathica (Murgeanu & Filipescu), calcar-
eous dinocysts by: Cadosina minuta Borza and Colomi-
sphaera heliosphaera (Vogler). The Early Valanginian age
has been assumed for the investigated part of the section.

11. Kamienica I-II (Fig. 9). The section was partly sampled
in the stream traversing the village Kamienica— the top of the
Lower Cieszyn Shales (olistostromal part) and in the aban-
doned quarry — the lower part of the Cieszyn Limestones
(Nowak, 1976). Re-examination of the thin sections revealed
the presence of Calpionella alpina Lorenz in the upper part of
the Lower Cieszyn Shales dating the top of this subdivision as
the latest Tithonian (not the Early Tithonian as it was previ-
ously assumed). In the lowest part of the Cieszyn Limestones
C. alpina is abundant permitting correlation of this part of the
subdivision with the earliest Berriasian C. alpina Zone (Pop,
1997). In the same assemblage occur: Crassicolaria post-
tithonica Nowak, Calpionella elliptalpina Nagy, Tintinnopsella
carpathica (Murgeanu & Filipescu) and others. About 3 m
above the base of the Cieszyn Limestones Calpionella elliptica
Cadish appears indicating the Middle Berriasian.

Among foraminifera the presence of Protopeneroplis ul-
tragranulata (Gorbatchik), Mohlerina basiliensis (Mohler),
Protomarssonella kummi (Zedler), P. hechti (Dieni & Mas-

sari), Seythiloculina confusa Neagu, Rumanoloculina mali-
tiosa Neagu and Pfenderina sp. is noteworthy.

The appearance in the upper part of the section of Sto-
miosphaera wanneri Borza may suggest the Late Berriasian
while the first appearance of Carpistomiosphaera valan-
giniana Borza already may be linked to the beggifning of
the Valanginian.

It is interesting that the change in calcareous dinocysts
coincides with the increase amount of forms with arenaceous
tests in foraminiferal assemblages such as: Trochammina,
Pseudoreophax and Gaudryinella. Other microfossils valuable
for the paleoenvironmental interpretation belong to the calca-
reous algae: Thaumatoporella parvovesiculifera Rainieri, So-
lenoporacea and microproblematic organism (?foraminifera)
known as Tubiphytes morronensis Crescenti, and Koskino-
bullina. socialis Cherchi & Schroeder.

12. Kamienica ITI (Fig. 10). The section is continuation of
the former encompassing the upper part of the Cieszyn Lime-
stones and transition to the Upper Cieszyn Shales (Nowak,
1971). About 1 m from the base of the section Calpionella
elliptica Cadish appears suggesting the Middle B 5.5 m
higher Nowak (op. cit.) identified Calpionellopsis simplex
(Colom), the early Late Berriasian index tintinnid species. In
the upper part of the section the presence of the genus Tin-
tinnopsella is conspicuous (?Tintinnopsella Zone). In the sa-
me part the number of arenaceous foraminifera increases
(Rhizammina, Ammodiscus, Pseudoreophax, Trochammina,
Gaudryinella) indicating greater influx of the terrigenous ma-
terial. About 1.5 m above the occurrence of Calpionellopsis
simplex (Colom) the first specimens of Epistomina sp. and
Hechtina praeantiqua Bartenstein & Brand has been found
also suggesting the change to more clayey environment. To-
gether with Epistomina sp. among the calcareous dinocysts
appear: Carpistomiosphaera valanginiana Borza, Colomi-
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Fig. 9. Distribution of microfossils in the Kamienica I-II section (lithology after Nowak, 1976, modified)
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Fig, 10. Distribution of microfossils in the Kamienica III section (lithology after Nowak, 1971)
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sphaera conferta Rehanek and Stomiosphaera wanneri Borza 13. Wapienica I (Fig. 11). The outcropping Cieszyn Lime-
indicating the proximity ofthe Valanginian. At the same time  stones were sampled by Nowak in a small quarry in the village
the species Carpistomiosphaera tithonicaNowak disappears. ~ Wapienica close to the town Bielsko-Biata. They represent the
In the higher part of the section the content of noncalcareous  higher part of the subdivision developed as successive alterna-

shales considerably increases. tion of the detrital and pelitic limestones. Thin sections were
0] - FORAMINIFERA TINTINNIDS and CALCAREQUS DINOCYSTS
5 °
Z|. |2
=l o
o818
5=15
s |5
............................ — 34 P. hechti C. alpina, S. wanneri, C. valanginiana
U. uvigetiniformis
3_.
S. minima, 1. fabaria C. alpina
Verneuilinoides sp.
T. densa
V. alpina, T. densa C. alpina, C. elliptica
(2]
- |
4 =
i Wil T. neocomiana, V. alpina C. alpina
€ | e
25 ™ o | ok
w o |
<|7|E
—o |y
1) Lol I C. alpina, C. tenuis, S. wanneri
-
o | N
w | w
m s .°_’ o I‘ P. kummi C. alpina, S. wanneri
&)
1
7 U. uvigeriniformis, G. variabilis C. alpina, C. misolensis, 7 Girvanella
S. moluccana
3 P. lituus, N. cretacea, M. spirialis C. alpina, C. fusca
i Verneuilinoides sp. C. alpina, C. elliptica, C. cieszynica
T. densa
0

Fig. 11. Distribution of microfossils in the Wapienica I section (lithology after Nowak, 1986)
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The micropaleontological characteristic of the investigated sections (localities)

TINTINNIDS, CALCAREOUS DINOCYSTS and others

FORAMINIFERA
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Fig. 12. Distribution of microfossils in the Wapienica Fabryczna section (lithology after Nowak, 1986)



20 Remarks on stratigraphy

made predominatly from the former type of sediment. Tin-
tinnid assemblages from the lowest part of the section contain
Calpionella elliptica Cadish suggesting that the investigated
strata are younger than the Middle Berriasian. Foraminifera,
generally rare, are represented by agglutinated: Protomarsso-
nella hechti (Dieni & Massari), P. kummi (Zedler), Uvigeri-
nammina uvigeriniformis (Seibold & Seibold), Trochammina
neocomniana Mjatliuk, and Textularia densa Hoffman. Det-
rital layers contain the following species: Melathrokerion
spiralis Gorbatchik, Pseudocyclammina lituus (Y okoyama),
Valvulina alpina Dragastan and Nautiloculina cretacea Pey-
bernes. The calcareous dinocysts assemblages are composed
mainly of Cadosina fusca Wanner, Comittosphaera miso-
lensis (Vogler), Stomiosphaera moluccana Wanner, and
(in the top of the section) S. wanneri Borza, Carpistomio-
sphaera valanginiana Borza which suggest at least the Late
Berriasian age.

14. Wapienica Fabryczna (Fig. 12). The section was sam-
pled by Nowak in the surface outcrop on the left bank of
the river Wapienica in the industrial quarter of the village.
Here the Cieszyn Limestones display distinct turbiditic char-
acter. This may affect the distribution of fossils. For example
Calpionella elliptica Cadish appears somewhat higher than in
the previous section. Other characteristic tintinnid species
are: C. alpina Lorenz, Tintinnopsella subacuta (Colom),
T. carpathica (Murgeanu & Filipescu), T. longa (Colom),
T. colomi Knauer and Crassicollaria parvula Remane. Fora-
minifera occur mainly in the turbiditic layers. The character-
istic forms are Trochammina neocomiana Mjatliuk, Pro-
topeneroplis ultragranulata (Gorbatchik), Pfenderina aff.
neocomiensis (Pfender), Nautiloculina cretacea Peybernes
and Charentia evoluta (Gorbatchik). The calcareous dino-
cysts assemblages in the coarse grained sediment (detrital
limestones) are poor. In the pelitic limestones the assem-
blages are composed of Cadosina fusca Wanner, Crusto-

cadosina semiradiata (Wanner), Colomisphaera cf. vogleri
(Borza) and C. cieszynica (Nowak).

In the upper part of the section rare fragments of the cal-
careous algae: Clypeina sp. (PL. III, Fig. 13), and Acicularia
sp. as well as problematic microfossil Tubiphytes sp. occur

The sediments of the Cieszyn Beds are overlain by those of
the Grodziszcze Beds which are developed as calcareous shales
in the study area. To complete the information about distribution
of discussed groups of fossils, samples from the Grodziszcze
Beds from several localities have been investigated.

15. Lipnik. The calcareous shales of the shally Gro-
dziszcze Beds from this locality contained predominantly cal-
careous dinocysts Stomiosphaera wanneri Borza, Colomi-
sphaera vogleri (Borza) and Cadosinopsis nowaki Borza.
The last species suggest the Hauterivian age for the investi-
gated samples.

16. Halenéw. Microfossils assemblages from the Gro-
dziszcze Beds contained calcareous dinocysts and rare fo-
raminifera. The calcareous dinocyst assemblage is composed
of the following species: Stomiosphaera polygona Vogler,
S. echinara Nowak, Carpistomiosphaera valanginiana Borza
and Colomisphaera vogleri (Borza), suggesting the Valangi-
nian—Hauterivian age for the assemblage. Poor foraminiferal
assemblage contained Trochammina cf. vocontiana Moulade,
Gaudryinella aff. scherlocki Bartensten, Spirillina cf. minima
Schacko and Nodosaria sp.

17. Witanowice. Thin sections from the detrital layer from
the Grodziszcze beds, in this section, revealed the presence
of shallow water carbonate foraminifera with addition of
the Epistomina sp. that prefers a rather clayey environment
and is common in the Hauterivian of the Flysch Carpathians
(Olszewska, 1997). A poor calcareous dinocysts assemblage
is composed of Colomisphaera vogleri (Borza) and Crusfo-
cadosina semiradiata (Wanner).

REMARKS ON STRATIGRAPHY

Three groups of fossils recognised in thin sections appear
to be significant for the stratigraphy of the Cieszyn Beds:
tintinnids, calcareous dinocysts and foraminifera. Their im-
portance for the age designation of the succesive subdivisions
is discussed separately.

Tintinnids. The key role of tintinnids for the stratigraphy
of the Jurassic/Cretaceous transition pelagic sediments is
widely accepted (Rehdkova, Michalik, 1997). The impor-
tance of this group is reflected in numerous propositions of
standard and regional zonations (Borza, 1969, 1984a; Alle-

man et al., 1971; Remane et al., 1986; Lakova, 1993; Pop,
1994, 1997; Rehdkova, 1995; Rehakovi, Michalik, 1997;
Lakova et al., 1999). Some of these tintinnid zonations were
correlated with the primary ortostratigraphic ammonite zones
(Zeiss, 1986; Wierzbowski, Remane, 1992; Vasicek et al.,
1994). Although tintinnids were reported from the Polish
Carpathians in the early thirties (Sujkowski, 1931) they be-
came the subject of systematic studies about 20 years later
(Birkenmajer, 1953; Lefeld, 1959; Nowak, 1968, 1971, 1978,
1980, 1984). Five of the tintinnid zones known from the Slovak
Carpathians (Borza, 1984a; Rehdkova, 1995) have been recog-
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nised in Poland (Wierzbowski, Remane, 1992; Pszczélkowski,
1996). In the Flysch Carpathians however, their occurrence is
considerably hindered by the turbiditic type of sedimentation.
Only periods of maximum occurrence of specific forms like
Chitinoidella (Chitinoidella Zone), Crassicollaria (Crassi-
collaria Zone), small Calpionella alpina (C. alpina Sub-
zone), Tintinnopsella (Tintinnopsella Zone) are preserved.

The occurrence of Chitinoidella sp. was reported twice
(Nowak In: Geroch et al., 1967, Nowak, 1980) from the Lo-
wer Cieszyn Shales. Recent investigation resulted in identifi-
cation of Chitinoidella boneti Doben (PL, 1, Fig, 1, 2) in the
lowest part of the Lower Cieszyn Shales in the Cisowni-
ca—Tut section (8). It suggest the Middle Tithonian age ( Re-
hakova, 2002) for the base of the subdivision (Fig. 1). The pre-
sence of Praetintinnopsella (PL. 1, Fig. 3) in the Puncow sec-
tion (5) also documents the Middle Tithonian age for the up-
per part of the Lower Cieszyn Shales.

The Early Tithonian age of the lower part of the Lower
Cieszyn Shales is suggested by the calcareous dinocysts zone
Parastomiosphaera malmica (Nowak, 1976) identified in at
the base of the subdivision. Interestingly, there is an almost
complete lack of the saccocoma facies regarded as typical for
the oceanic Tethyan deposits of the Kimmeridgian age (Bo-
1za,1969, 1984b; Bernoulli, 1972; Obermajer, 1986; Keupp,
Matyszkiewicz, 1997), which may support previous sugges-
tions of this age for the investigated strata. Other Kim-
meridgian indices in the area such as saccocomid-radiolarian
assemblages or saccocomid-globochaetan assemblages (Re-
hékova, pers. inf’) are also not known from the Lower Cieszyn
Shales. The calcareous dinocyst Carpistomiosphaera borzai
(Nagy) an index species of the latest Kimmeridgian dinocyst
zone (Rehakova, 2000) in large numbers occurs in exotics of
the slump layer present at the top of the Lower Cieszyn Shales
more rarely in the upper part of the shales (Gumna section).

The Late Tithonian Crasscollaria Zone was identified
equally in the upper part of the Lower Cieszyn Shales in
the Cisownica section (7) and in the lower part of the Cieszyn
Limestones in the Cisownica-Tut section (8) what means that
Jurassic/Cretaceous boundary in the studied area is indepen-
dent of lithostratigraphy. The assemblage of the Crassicollaria
Zone consists of numerous Crassicollaria intermedia Durand
Delga, C. parvuila Remane, and C. massutiniana Colom,

The earliest Betriasian Calpionella alpina Subzone is ubig-
uitous in the lower part of the Cieszyn Limestones. Numerous
small C. alpina Lorenz are sometimes accompanied by C.
elliptalpina Nagy, reaching here the top of its distribution.

The early Middle Berriasian Calpionella elliptica Zone is
the last to be found frequently in the investigated sections.
The zone is connected with the third evolutive stage during
which tintinnids attained their maximum diversity (Reha-
kova, 1995).

The younger tintinnid zones (Calpionellopsis, Calpio-
nellites) are difficult to be found in the Polish Flysch Car-
pathians. This is probably caused by combination of the unfa-

vorable conditions of preservation in a successively less cal-
careous environment of the upper part of the Cieszyn Lime-
stones and the Upper Cieszyn Shales and the progressive de-
crease of amount of tintinnids in the Late Berriasian—Hau-
terivian interval. Isolated occurrences of Calpionellopsis sim-
plex (Colom) and C. oblonga (Cadish) allow stratigraphic in-
terpretation only of particular sections.

Characteristic for the upper part of the Cieszyn Lime-
stones and the lower part of the Upper Cieszyn Shales in
the investigated sections is the persistent occurrence of Tin-
tinnopsella carpathica (Murgeanu & Filipescu) the zonal
marker of the Tintinnopsella Zone. The zone, recognised
predominatly in the Carpatho-Balkan region, represents the la-
te Early Valanginian—Hauterivian interval.

It is highly interesting that the distribution of rare tintin-
nids on the adjacent part of the European platform follows
the same pattern (Olszewska, 1998). The occurrence of tin-
tinnids in sediments of the Cieszyn Beds are presented on Ta-
bles 1-3. Position of the investigated sections in relation to the
regional tintinnid zonation is presented on Figure 13.

The poor state of preservation of the majority of tintinnids
restricted the number of illustrated and described species.

Calcareous dinocysts. Single chambered, predominatly
sphaerical bodies, known as calcisphaeres, stomiosphaeres,
cadosinas or pithonellas are frequent components of the pe-
lagic Mesozoic and Cenozoic sediments. Originally Tethyan
organisms, the calcareous dinocysts proliferated in warm, sa-
line, carbonate-rich waters of epicontinental and marginal
seas bordering the Tethys ocean (Dias-Brito, 2000). Their af-
filiation to dinoflagellates was determined by Wall and Dale
(1968), Masters and Scott (1978), Keupp (1979, 1990),
D’Onofrio er al., (1999). Tt is generally accepted that calcare-
ous dinocysts preferred low energy, carbonate, outer shelf
to upper bathyal environments of Tethys. Initially the knowl-
edge of the group was based on the study of the thin sections
(Colom, 1935; Wanner, 1940; Vogler, 1941; Keller, 1946;
Durand Delga, 1957). The new approach to taxonomy was in-
troduced by Bolli (1974) after the study of the free specimens
extracted from the soft Jurassic and Cretaceous sediments
of the Indian Ocean. The author, however, postponed, and his
followers abandoned, comparison of the free and the thin-
-section taxa which resulted in the creation of the two parallel
taxonomies, one for the free speciments (Keupp,1987; Keupp
et al., 1991; Janofske, Keupp, 1992; Willems, 1992 ), the
other for the thin-sectioned tests (Nagy, 1966; Nowak, 1968;
Borza, 1969; Rehanek, Cecca, 1993). The combined, SEM
and optical studies of the calcareous dinocyst are still rather
rare and bring controversial results (Rehdkova, Michalik,
1996; Ivanova, Keupp, 1998, 1999; Streng et al., 2002). Prob-
ably it will take some time before the integrated systematics
of the calcareous dinocysts is produced. Until then it seems
reasonable to gather as much data on their structure and tem-
poral and spatial distribution as possible from both the soft
and indurated sediments in different regions.
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Table 1

Distribution of selected microfossils in the Lower Cieszyn Limestones Shales
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inconstans
Praetintinopsella sp. X
Ichnusella burlini X
Crassicollaria sp. X X
Istriloculina fabaria X
Calpionella alpina X X
Melathrokerion x
C. elliptaipina X spirialis
Tintinnopsella carpathica | x Mesoendothyra involuta X
Carpistomiosphaera borzai X X M. izjumiana x | X X
C. tithonica X Mohlerina basiliensis X
Cadosina fusca x Nautiloculina oolithica X %
Crassicollaria parvula X Paalzowella feifeli X
Colomisphaera cieszynica X x Palaeogaudryina & -
magharaensis
C. fortis X | x
Patellina subcretacea X
C lapidosa X
Protomarssonella hechti X
C. lucida X X | x
P. kummi X | x
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Protopeneroplis X
C. radiata X X x ultragranulata
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cisovricensis
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pygmaegus uvigeriniformis
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Table 2
Distribution of selected microfossils in the Cieszyn Limestones
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Table 3 The Polish record of the calcareous dinocysts comes from
Distribution of selected microfossils the early thi_rties when they s orted fmn_] the L?,te Cre-
in the Upper Cieszyn Shales taceous sediments of the Polish Lowland (Sujkowski, 1931,
1934). The succesive findings of the calcareous dinocysts of
_ same age, were reported by Alexandrowicz (1954), Barczyk
— a2 Bl - (1956), Pozaryski (1956) and Marcinowski (1970, 1974).
& < o o & i
Mistotassiis = E g % % 2 ?‘he Early Cretaceous occurrence of the calcareous dinocysts
g‘ 2| 8 E| B % in Poland was reported by Samsonowicz (1948) from Central
O|lS| 81 2]|@| = Poland and by Nowak (1963,1968) from the Flysch Car-
Calpionsila alpina s pathians. Much later, the calcareous dinocysts were reported
from the Jurassic sediments of the Polish Lowland (Garlicka,
Tintinnopsella carpathica X X 1974, 1976; Morycowa, Moryc, 1976; Golonka, 1978; Gar-
il fsce % licka, Tarkowski, 1980).
: Because of their co-occurrence with stratigraphically
C. minuta X relevant fossils such as ammonites or tintinnids, the calca-
Carpistomiosphaera valanginiana X x | x reous dinocysts were thought to have lesser application for
Eolam . stratigraphy. Nevertheless their persistent occurrence in the
olomisphaera carpathica X 4 . o
Late Jurassic and Early Cretaceous sediments inclined some
C. conferta X authors to include more significant species to local bio-
C. heliosphaera % stratigraphical schemes. In the Carpatho-Balkan region the
: widely used schemes were those of Nagy (1966), Nowak
G beplie = (1968) and Borza (1969). After the unexpected passing
C. vogleri X X away of Nowak the studies of the calcareous dinocysts in
& lemis X Poland almost ceased (Obermajer, 1986). They were conti-
nued, however, in adjacent countries (Czech and Slovak Re-
Stomiosphaera wanreri X XX publics and Bulgaria) what allowed for the refinement of
Corprhoides of tomoszoviane x biostratigraphical schemes of the calcareous dinocysts elab-
P — ” ” grated in these countries (Borza, 1984a; Rehanek, 1992;
: Rehdnek, Cecca, 1993; Vasicek et al., 1994; Lakova et al.,
Glomospira variabilis X 1999, Rehdkova, 2000). The progress in studies of calcare-
Nonitilomiling cralocas x ous dinocysts made interpretation of taxa of the Polish
Flysch Carpathians more credible.
Patelling subcretacea B Since the occurrence of the calcareous dinocysts in the Cie-
Pfenderina aureliae X szyn Beds (Tab. 3) is strongly affected by the turbiditic mode
» . of accumulation of these subdivisions direct correlation with
. cf. flandrini X . . .
Carpathian calcareous dinocysts zones (Rehakovd, 2000) is
P. neocomensis X rather difficult because the former were elaborated for pe-
Profomarssoneliitiachit " lagic sediments. Thus in the majority of cases distribution of
: the calcareous dinocysts in the Cieszyn Beds was determined
i i s by relation to tintinnids present in the same samples. In many
Praedorothia prachauteriviana x cases, however the appearance of species may be referred to
Pratepanaraaie ylasraHilati % Speciﬂc dinocyst zones: Comittosphaera pulla (Bro.rza_) ap-
pears in the Lower Cieszyn Shales below the Chitinoidella
Pseudoreophax cisovnicensis X Zone, approximately in the acme pulla Zone (op. cit.). Pa-
Spirillina minima X rastomiosphaera malmica (Borza) appears directly below
- . the tintinnid Chitinoidella Zone in the dmocyst- malmica
: Zone. Colomisphaera fortis Rehanek appears within the tin-
Trochammina neocomiana X tinnid Crassicolaria Zone that corresponds to the dinocyst
T Giigate ¥ Jortis Zone (op. cit.). Colomisphaera vogleri (Borza) and
Carpistomiosphaera valanginiana Borza appear in the upper
T. vocontiana x part of the Cieszyn Limestones corresponding to the Late Ber-
Uvigerinammina uvigeriniformis X riasian tintinnid Calpionellopsis Zone. Stomiosphaera wan-
N . neri Borza appears in the upper part this zone which corre-
sponds to the dinocyst wanneri Zone. Finally, in the earliest
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part of the Hauterivian—Early Aptian Grodziszcze Beds ap-
pear Stomiosphaera echinata Nowak and Cadosinopsis no-
waki Borza both in the dinocyst echinata Zone (op. cit.). The
calcareous dinocysts found in the Cieszyn Beds cover the in-
terval between the acme pulla (Early Tithonian) to the echi-
nata (Hauterivian) calcareous dinocysts Carpathian zones.
These examples also confirm the value of the calcareous
dinocysts for stratigraphy in the non-pelagic sediments of the
Flysch Carpathians. The occurrence of the calcareous dino-
cysts in sediments of the Cieszyn Beds show Tables 1-3. Po-
sition of the Cieszyn Beds in relation to the regional dinocyst
zonation is presented on Figure 13.

Foraminifera. Foraminifera observed in thin sections
(Fig. 13) represent population of the shallow water carbonate
environment. Representatives of species with calcareous par-
ticles in agglutinated tests (Profomarssonella, Praedorothia,
Pseudocyclammina, Palaeogaudryina, Belorussiella, Gau-
dryinella, Mesoendothyra, Pfenderina, Melathrokerion) and
taxa with secreted calcareous tests typical for the peri-reefal
environment such as Nautiloculina, Charentia, Trocholina,
Andersenolina, Mohlerina, Protopeneroplis, Miliolidae oc-
cur frequently. Foraminiferal assemblages of the Lower Cie-
szyn Shales represent surface dwelling active detritivores
(B 3) and infaunal detrital scavenger (C 1) communities of
Jones and Chamock (1985) predominating in the outer shelf
— upper bathyal depths. The above mentioned genera formed
part of the diversified shallow water communities during
the Late Jurassic—Early Cretaceous in the Western Carpa-
thians area. They occur in the algal limestones (Pseudo-
cyclammina, Haplophragmium), reefal limestones (Proto-
peneroplis, Trocholina, Ataxophragmiidae), ooidal grainsto-
nes (Charentia, Protopeneroplis, Haplophragmoides) and in
the sandy limestones (Pseudocyclammina, Pfenderina) (So-
tak, Misik, 1997). Characteristic genera (Protopeneraoplis,
Pfenderina, Pseudotextulariella) were used to elaborate local
shallow water benthic foraminiferal zones (Sotak In: Vasicek
et al., 1994).

The Cieszyn Beds shallow water foraminifera, analogous
to tintinnids and calcareous dinocysts, cannot be precisely re-
ferred to these zones but they follow general trends of distri-
bution of index forms used in zonation elaborated for pelagic
sediments (op. cil.).

Representatives of the genus Profopeneroplis are restric-
ted to the Tithonian (P. striata) and early Berriasian (P. ultra-
granulata) and representatives of the genus Pfenderina to
the Valanginian—Hauterivian similarly like on areas of pe-
lagic sedimentation. That means that they were components
of the shallow water Western Carpathian biotas and respon-
ded in the same way to changes of environment (Michalik,
Sotdk, 1990). They were transported to the basin as a result of
erosion of areas of carbonate sedimentation exposed to de-
struction by tectonic movements at the end of the Jurassic
(Michalik, Sotdk, 1990; Slqczka et al., 1999). Foraminiferal
morphogroups characteristic for assemblages of the Cieszyn
Limestones are: B 2 (active deritivores), B 3 (active herbi-
vores or detritivores browsing on weed), C 1 (infaunal passive
detritivores) and rarely A (suspension feeders).

The turbidite mode of sedimentation of the investigated
subdivisions (mainly Cieszyn Limestones and Upper Cieszyn
Shales) is reflected in the occurrence of arenaceous basin fo-
raminifera (Rhizammina, Glomospira, Thalmannammina,
Trochammina, Pseudoreophax, and Gaudryina) included in
the non-calcareous clastics intercalating marls and detrital
limestones. The amount of arenaceous species increase in
the younger part of subdivisions (upper part of the Cieszyn Li-
mestones, the Upper Cieszyn Shales) where the number of
non-calcareous intercalations is greater. They represent the two
earliest Flysch Carpathians zones based on the arenaceous fo-
raminifera: the Trochammina quingueloba Zone and the Pseu-
doreophax cisovnicensis Zone (Olszewska, 1997). The identi-
fied morphotypes belong mainly to B 3 and C 1 morphogroups
characteristic for the outer shelf — upper bathyal depths (Jo-
nes, Chamock, 1985; Nagy, 1992). The occurrence of fora-
mnifera in sediments of the Cieszyn Beds show Tables 1-3,

REMARKS ON PALEOGEOGRAPHY

Numerous interpretations of the tectonic evolution of the
region (Ksigzkiewicz, 1960; Nowak, 1967; Misik, 1974;
Birkenmajer, 1975; Michalik, 1994; Slaczka et al., 1999;
Golonka er al., 2000, 2001, 2003) situate the developing
Carpathian basin at the southern edge of the European plat-
form covered at that time (Late Jurassic—earliest Creta-
ceous) by carbonate sedimentation with bioherms and patch
reefs scattered near the platform ridge. Large (Pseudo-
cyclammina, Charentia, Everticvclamminag) and small (Pro-
topeneroplis, Protomarssonella, Nautiloculing, Pfenderi-
na) foraminifera migrated freely across shoals from the
southern France to the Crimea (Pélissié ef al., 1982). Abun-

dant algae (Cyanophyta, Chlorophyta, Dasycladales, Co-
diacea) as well as bryozoans, corals, snails, hydrozoans and
worms constructed shallow marine buildups (Moussavian,
1992). Ocean currents from the Tethys brought onto shelves
planktonic microorganisms such as tintinnids, radiolarians
and calcareous dinocysts (Olszewska, 1998). Destruction of
those areas during the Neocimmerian movements supplied
carbonate debris to developing adjacent basins of the Flysh
Carpathians (Matyszkiewicz, Stomka, 1994; Michalik, 1994;
Rehédkova, 1995). The debris constitute the main compo-
nents of the detrital limestones and olistostromes in the Cie-
szyn Beds.
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Microfossils are described in order of their significance for stratigraphy of the investigated strata.

TINTINNIDS
(systematics after Lynn, 2002)

Order Tintinida Kofoid & Campbell, 1929
Family Codonellidae Kent, 1882

Genus Chitinoidella Doben, 1963
Chitinoidella boneti Doben, 1963

PL T, Figs. 1,2
1963  Chitinoidella boneti n. gen., n. sp.; K. Doben, p. 42, pl. 6,

figs. 1-5.
1980 Chitinoidella boneti Doben; W. Nowak, p. 332, pl. 89, fig. 3.

Description, — Lorica short, vase-like. Aboral part shar-
pened, or with the caudal appendage. Collar simple, slant-
wise. Wall microcristalline, pigmented with the organic sub-
stance, brownish in transmitted light. Height: 310 pm. Width:
250 pm,

Range. — Middle Tithonian.

Occurrence. — Upper part of the Lower Cieszyn Shales.

Genus Crassicollaria Remane, 1962
Crassicollaria brevis Remane, 1962

PL. I Fig. 12

1962 Crassicollaria brevis n. sp.; J. Remane, p. 16, figs. 19-26.
1980 Crassicollaria brevis Remane; W. Nowak, p. 335, 336,
pl. 92, fig. 1.

Description. — Lorica short, cup-like. Aboral part sub-
acute or with the caudal appendage. Aperture broad. Collar in
the lower part cylindrical, later bent outwards with swelling at
the base. Height: 350-370 pm. Maximum width: 200-270 pm.

Range. — Middle Late Tithonian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

Crassicollaria intermedia (Durand Delga, 1957)
PL. I, Fig. 13

Calpionella intermedia n. sp.; M. Durand Delga, p. 167,
fig. 1C; pl. 1, figs. 2—4.

Crassicollaria intermedia (Durand Delga); W. Nowak,
p. 336, pl. 92, fig. 2.

1957

1980

Description. — Lorica subcylindrical with nearly parallel
sides. Aboral part conical with the short caudal appendage.
Aperture nearly as broad as the width of lorica. Collar in the
lower part cylindrical, later slightly bent outwards with well

pronounced swelling at the base. Height: 500 pm. Maximum
width: 250 pm.

Range. — Early Late Tithonian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

Crassicollaria parvula Remane, 1962
PL.I, Fig. 14

1962  Crassicollaria parvulan. sp.; J. Remane, p. 19, figs. 3645,
1980 Crassicollaria parvula Remane; W. Nowak, p. 336, 337,
pl. 92, fig. 4.

Description. — Lorica elongated, cone shaped. Aboral
part subacute without caudal appendage. Aperture slightly
narrower than the maximum width of lorica. Collar in the lo-
wer part cylindrical, later slightly bent outwards with swell-
ing at the base. Height: 400-500 pm. Maximum width:
100-150 pm.

Range. — Late Tithonian-Early Berriasian.

Occurrence. — Top of the Lower Cieszyn Shales, Cieszyn
Limestones.

Crassicollaria posttithonica Nowak, 1968
PLL Fig. 15
1968 Crassicollaria posttithonica n. sp.; W. Nowak, p. 333,
figs. 2f, 3d, e; pl. 32, figs. 3, 4.

1984 Crassicollaria posttithonica Nowak; W. Nowak, p. 73,
pl. 13, fig. 2.

Description. — Lorica narrow, cylindrical. Aboral part
subacute. Aperture narrow. Collar cylindrical, in the upper
part slightly bent outwards, with swelling at the base. Height:
550 pm. Maximum width: 150 pm.

Range. — Early Berriasian.

Occurrence — Lower part of the Cieszyn Limestones.

Genus Praetintinnopsella Borza, 1969
Praetintinnopsella andrusovi Borza, 1969

PL I, Fig. 3

1969  Praetintinopsella andrusovi n. sp.; K. Borza, p. 80, 81,
pl. 69, figs. 9-16; pl. 70, figs. 1-10.
1980 Praetintinopsella andrusovi Borza, W. Nowak, p. 334, 335,

pl. 91, fig. 1.



28 Paleontological Chart

Description. — Lorica cup-like with the broad aperture
and a wide, slantwise collar. Wall composed of the two layers.
The inner layer, glassy white in the transmitted light, is cove-
red by outer layer dark, pigmented with the organic substance.
Height: 370 pm. Width: 250 pm.

Range. — Latest Middle—early Late Tithonian.

Occurrence. — Upper part of the Lower Cieszyn Shales.

Genus Remaniella Catalano, 1965
Remaniella filipescui Pop, 1994

PL I, Fig. 16

1994  Remaniella filipescuin. sp.; G. Pop, p. 325, 326, fig. 1b; pL. 1,
figs. 7-12.

Description. — Lorica short, cup-like. Aboral part sub-
acute with a short caudal appendage. Aperture broad. Collar
composed of two detached, unequal, circumoral rings obli-
quely arranged.

Range. — Berriasian—Early Valanginian.

Occurrence. — Upper part of the Cieszyn Limestones.

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

PL I, Fig. 8

Calpionella carpathica n. sp.; G. Murgeanu, M. Filipescu,
p. 63, fig. lc.

Tintinnopsella carpathica (Murgeanu & Filipescu); W, No-
wak, p. 337, 338, pl. 91, fig. 2.

Tintinnopsella carpathica (Murgeanu & Filipescu); W. No-
wak, p. 74, pl. 15, figs. 2-4.

1933
1980

1984

Description. — Lorica cup-like. Aboral part conical with
the caudal appendage. Aperture broad, but smaller than lo-
rica. Collar plicate, trough-like, bent outwards to a right angle
with the tip curved upwards. Height: 450—-600 pm. Maximum
width: 300 pm.

Remarks. — In sediments of the Cieszyn Series small
(“Jurassic™) forms of Tintinnopsella, prevail, larger (“Creta-
ceous”) forms occur rarely in the upper part of the Beds in
form of isolated fragments. This is probably caused by de-
structive, turbiditic mode of sedimentation.

Range. — Middle Late Tithonian—Late Hauterivian.

Occurrence.— Cieszyn Limestones, lower part of the Up-
per Cieszyn Shales.

Tintinnopsella colomi Boller, 1963
PL I, Fig. 9

1963 Tintinnopsella colomi nom. nov.; K. Boller, p. 41, fig. 2,
28-31.
1969 Tintinnopsella colomi Boller; K. Borza, p. 95, 96.

Description. — Lorica elongated, cylindrical. Aboral part
semicircular. Aperture broad nearly as wide as lorica width.
Collar plicate, small, trough-like, bent outwards to a right an-
gle with the tip curved upwards. Height: 600-700 pm. Maxi-
mum width: 250 pm.

Range. — Berriasian. .

Occurrence. — Upper part of Cieszyn Limestones.

Tintinnopsella longa (Colom, 1939)

PL I, Fig. 10
1939 Calpionella longa n. sp.; G. Colom, p. 5, pl. 2, fig. 9; pl. 3,
fig. 3.
1984 Tintinnopsella longa (Colom); W. Nowak, p. 74, pl. 16,
figs. 2, 3.

Description. — Lorica elongated, elliptical. Aboral part
subacute, or with the caudal appendage. Aperture slightly nar-
rower than the width of lorica. Collar short plicate, trough-
-like bent outward to a right angle with the tip curved up-
wards. Height: 750 pm. Maximum width: 370 pm.

Range. — Berriasian—Early Valanginian.

Occurrence. — Upper part of the Cieszyn Limestones.

Tintinnopsella subacuta (Colom, 1948)
PL I, Fig. 7

Amphorellina subacutan. sp.; G. Colom, p. 249, 250, pl. 33,
figs. 8, 10; fig. 12: 45, 48, 53, 58-60.

Amphorellina subacuta Colom; W. Nowak, p. 75, pl. 16,
fig. 4.

Tintinnopsella subacuta (Colom); G. Pop, p. 327.

1948
1984

1994

Description. — Lorica, elongated, spindle-like. Aboral
part acute or with the causal appendage. Aperture smaller than
the maximum width of lorica. Collar plicate, trough-like
slightly bent outward, with the tip curved upwards. Height:
450 pm. Maximum width: 150 pm.

Range. — Middlle Berriasian—Early Barremian.

Occurrence. — Upper part of the Cieszyn Limestones.

Family Codonellopsidae Kofoid & Campbell, 1929

Genus Calpionella Lorenz, 1902
Calpionella alpina Lorenz, 1902

PL1, Fig. 5

1902  Calpionelia alpina n. sp.; T. Lorenz, p. 60, pl. 9, fig. 1.
1980 Calpionella alpina Lorenz; W. Nowak, p. 335, pl. 91, fig. 3.

Description. — Lorica short, sphaerical to slightly oval.
Aboral part semicircular or parabolic. Aperture simple, dis-
tinctly smaller than the width of lorica. Collar cylindrical,
short, connected with lorica with a “shoulder”. Height: 180 pm.
Width: 150 pm.

Range. — Middle part of the Late Tithonian—Berriasian.

Occurrence. — Uppermost Lower Cieszyn Shales, Cie-
szyn Limestones.

Calpionella elliptalpina Nagy, 1986
PL I, Fig. 4

1986 Calpionella elliptalpina n. sp.; 1. Nagy, p. 58, pl. 1, fig. 4;
pl. Ia, fig. 4.

Description.— Lorica oval, broadest in the proximity of
aperture. Aboral part oval. Aperture broad, slightly smaller
than the width of lorica. Collar cylindrical, short connected
with lorica with indistinct “shoulder”. Height: 370 pm. Width:
270 pm.

Range. — Late Tithonian—Early Berriasian.
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Occurrence. — Upper part of the Lower Cieszyn Shales,
lower part of the Cieszyn Limestones

Calpionella elliptica Cadish, 1932
PL I, Fig. 6

1932 Calpionella elliptican. sp.; J. Cadish, p. 249, fig. 3: 10, 11, 17.
1984 Calpionella elliptica Cadish; W. Nowak, p. 70, 71, pL. 13,
fig. 4.

Description. — Lorica elongated, cylindrical. Aboral part
semicircular or parabolic. Aperture simple, distinctly smaller
than the diameter of lorica. Collar cylindrical, short, con-
nected with lorica with a “shoulder”. Height: 500 pm. Width:
300 pm.

Range. — Latest Early—Middle Berriasian.

Occurrence. — Middle part of the Cieszyn Limestones.

Genus Calpionellopsis Colom, 1948
Calpionellopsis oblonga (Cadish, 1932)

PL I, Fig. 11
1932 Calpionella oblongan. sp.; J. Cadish, p. 252, pl. 3, fig. 20.

1984 Calpionellopsis oblonga (Cadish); W. Nowak, p. 71, 72,
pl. 14, fig. 4.

Description. — Lorica elongated, subcylindrical, narrow-
ing towards the aperture. Aboral partrounded. Collar a simple
ring swrrounding the aperture. Height: 750 pm. Maximum
width: 320 pm.

Range. — Middle Late Berriasian—Early Valanginian.

Occurrence. — Upper part of the Cieszyn Limestones.

Calpionellopsis simplex (Colom, 1939)
PLL Fig. 16

1939  Calpionella simplex n. sp.; G. Colom, p. 820, pl. 2, fig. 11.
1984  Calpionellopsis simplex (Colom); W. Nowak, p. 72, pl. 14,
fig. 3.

Description. — Lorica elongated, subcylindrical with para-
llel sides. Aboral part rounded. Aperture broad, equal to lorica
width. Collar a simple ring surrounding the aperture. Height:
500-750 um. Maximum width: 250 pm.

Range. — Late Middlle—Late Berriasian.

Occurrence. — Upper part of the Cieszyn Limestones.

CALCAREOUS DINOCYSTS
(systematics after Rehanek, Cecca, 1993)

Order Peridiniales Haeckel, 1894

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

Genus Stomiosphaera Wanner, 1940
Stomiosphaera echinata Nowak, 1968

PL I, Fig. 5

1968 Stomiosphaera echinata n. sp.; W. Nowak, p. 294-298,
text-fig. 4, pl. 26, figs. 1, 2.

Description, — Cysts unilocular, spherical to oval. Wall
homogenous, white in transmitted light. In polarised light
visible extinction cross. The outer wall margin rugged with
spiny processes. Cyst diameter: 320 pm. Thickness of the
wall: up to 200 pm.

Range. — Late Valanginian—Late Barremian.

Occurrence. — Grodziszcze Beds.

Stomiosphaera moluccana Wanner, 1940
PL 1L, Fig. 6

1940 Stomiesphaera moluccana n. sp.; J. Wanner, p. 76, text-
-figs. 1-18, pl. I, figs. 1, 2.
1968  Stomiosphaera moluccana Wanner; W. Nowak, p. 291, 292,

pl. 25, figs.14.

Description. — Sphaerical cyst with a one-layered wall
built of the tightly packed calcite cristals. The inner margin of
the wall usually smooth, outer margin sometimes rugged due
to dissolution processes. In transmitted light milky white, in
polarised light shows the extinction cross. Cyst diameter:
250-350 pm. Thickness of the wall: 30 pm.

Range. — Late Kimmerdigian—Valanginian.
Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones.

Stomiosphaera polygona Vogler, 1941

PL. II, Fig. 7

Stomiosphaera polygona n. sp.; J. Vogler, p. 283, pl. 21,
fig. 61.

1941

Description. — Sphaerical cyst with the one layered wall
built of tightly packed calcite cristals. and a characteristic
pentagonal outline. Both margins of the wall are rugged due to
dissolution processes. In transmitted light milky white, in
polarised light shows the extinction cross. Cyst diameter:
300-350 pm. Thickness of the wall 30 pm.

Range. — Berriasian—Hauterivian.

Occurrence. — Grodziszcze Shales,

Stomiosphaera wanneri Borza, 1969
PL II, Fig. 11

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

Description. — Minute, sphaerical cyst with a one layered
wall and uneven outer margin, In transmitted light glassy
white, in crossed nicols the extinction cross visible. Cyst dia-
meter: 170-200 pm. Thickness of the wall: 10 pm.

Range. — Late Late Berriasian—Hauterivian.

Occurrence. — Upper part of the Cieszyn Limestones,
Upper Cieszyn Shales.
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Genus Colomisphaera Nowak, 1968
Colomisphaera carpathica (Borza, 1964)

PL II, Fig. 8
1964 Stomiosphaera carpathica n. sp.; K. Borza, p. 191, pl. 1,
figs. 3, 4.

1968 Colomisphaera carpathica (Borza); W. Nowak, p. 307,
308, pl. 30, figs. 3, 4.

Description. — Sphaerical cyst with a one-layered wall
built of radial, fibrous calcite crystals. The thickness of
the wall is approximately half of the cyst inner diameter.
The inner surface of the wall is smooth, the outer surface is
uneven. The wall is separated from the infilling by a thin dark
layer. Cyst diameter: 350 pm. Thickness ofthe wall: 60 pm.

Range. — Late Oxfordian—Berriasian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

Colomisphaera cieszynica Nowak, 1968
PL 11, Fig. 9

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

Description. — Sphaerical cyst with the one layered wall
built of the radially arranged, long, fibrous calcite crystals.
Thickness of the wall is equal to the inner diameter of
the cysts. Both margins of the wall are uneven. Thin dark
layer separates the inner margin from the infilling of the cyst.
Cyst diameter: 450 pm. Thickness of the wall; 140 pm.

Range. — Kimmeridgian—Early Valanginian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

Colomisphaera conferta Rehanek, 1985
PL 11, Fig. 13

1985a Colomisphaera conferta n. sp.; J. Rehének, p. 171-173,
pl. 1, figs. 1-8.

Description. — Sphaerical to slightly oval cyst with
a one-layered wall built of the radially arranged, tightly
packed, fibrous calcite crystals. The outer margin of the wall
is uneven, the inner margin, more or less smooth with the rim
of the dark pigment. Cyst diameter: 450 pm. Thickness of
the wall: 3040 um.

Range. — Late Berriasian—Valanginian.

Occurrence. — Upper part of the Cieszyn Limestones,
Upper Cieszyn Shales.

Colomisphaera fortis Rehének, 1982
PL 11, Fig. 10

1982 Colomisphaera fortis n. sp.; J. Rehanek, p. 220, 221, pl. 1,
figs. 1-8.

Description. — Sphaerical to oval cyst with a one-layered
wall built of the radially arranged, short, block-like, uneven
calcite crystals. The inner margin of the wall is separated
from the infilling by a very thin, dark layer. Cyst diameter:
300 pm. Thickness of the wall: 20-30 pm.

Range. — Late Middle Tithonian—?Early Berriasian.
Occurrence. — Cieszyn Limestones.

Colomisphaera heliosphaera (Vogler, 1941)
PL I, Fig. 4

Cadosina heliosphaera n. sp.; J. Vogler, p. 281, pl. 20,
fig. 6.

Colomisphaera heliosphaera (Vogler); J. Rehanek, F. Cecca,
p- 154, text-fig. 6D, pl. 1, fig. 5.

1941

1993

Description. — Sphaerical cyst with a one-layered wall
built of the radially arranged, tightly packed fine calcite crys-
tals. The cyst differs from C. carpathica (Borza) by its smaller
size. Cyst diameter: 250-300 pm. Thickness of the wall:
60 pm.

Range. — ?Oxfordian-Early Albian.

Occurrence. — Middle part of the Cieszyn Limestones,
Upper Cieszyn Shales.

Colomisphaera lapidosa (Vogler, 1941)
Pl 11, Fig. 12

1941  Cadosina lapidosa n. sp.; J. Vogler, p. 281, pl. 21, fig. 58.
1993 Colomisphaera lapidosa (Vogler); I. Rehdnek, F. Cecca,
p. 153, 154, text-fig. 6E, pl.1, fig. 4.

Description. — Sphaerical cyst, with a one-layered wall
composed of radially arranged, block-like calcite crystals.
Both margins of the wall are uneven. Cyst diameter:
270-300 pm. Thickness of the wall: 80 pm.

Range. — Oxfordian—Berriasian.

Occurrence. — Upper part of the Lower Cieszyn Sha-
les—early part of the Cieszyn Limestones.

Colomisphaera fucida Borza, 1986
PL 11, Fig. 16

1986 Colomisphaera lucida n. sp.; K. Borza, p. 27, text-fig. 7,
pl. 4, figs. 1-12.

Description. — Sphaerical cyst with a one-layered wall
built of the radially arranged, fine, short calcite crystals. Both
margins of the wall are more or less even. In transmitted light
the wall is milky white. Cyst diameter: 300 pm. Thickness of
the wall: 30-50 pm.

Range. — Late Tithonian—Aptian,

Occurrence. — Upper part of the Lower Cieszyn Sha-
les—middle part of the Cieszyn Limestones.

Colomisphaera radiata (Vogler, 1941)
PL II1, Fig. 1

1941 Cadosina radiata n. sp.; J. Vogler, p. 281, pl. 20, fig. 4.
2000 Colomisphaera radiata (Vogler); D. Rehakova, p. 84, pl. 2,
figs. 1, 2.

Description. — Sphaerical cyst with a one-layered wall
built of the radially arranged, short, thin fibrous calcite crys-
tals. Both margins of the wall are even. In the transmitted
light the cyst is slightly brownish. Cyst diameter: 250 pm.
Thickness of the wall: 2040 pm.
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Range. — Late Kimmeridgian—Tithonian
Occurrence, — Upper part of the Lower Cieszyn Shales.

Colomisphaera tenuis (Nagy, 1966)
PL. III, Fig. 2

1966  Cadosina tenuis n. sp.; L. Nagy, p. 93, pl. 1, fig. 18.
1993 Colomisphaera tenuis (Nagy); J. Rehdnek, F. Cecca, p. 154,
pl. 1, fig. 6.

Description. — Sphaerical, relatively small cyst with the
one layered wall built of the radially arranged, fine short, ir-
regular calcite crystals. Both margins of the wall are uneven.
At the inner margin sometimes occurs the very thin layer of
the dark, microgranular calcite. Cyst diameter: 200 pm. Thick-
ness of the wall: 10 pm.

Range. — Middle Tithonian—Early Valanginian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

Colomisphaera vogleri (Borza, 1969)
PL. III, Fig. 3

Cadosina vogleri n. sp.; K. Borza, p. 56, 57, pl. 56, figs. 12,
19; pl. 57, figs. 1-17.

Colomisphaera vogleri (Borza); D. Rehdkova, p. 86, pl. 3,
figs. 1, 2.

1969

2000

Description. — Sphaerical to oval cyst with a one-layered
wall built of the radially arranged, short, fine calcite crystals.
Bothmargins of the wall even. In the transmitted light the wall
is slightly brownish. Cyst diameter: 300 um. Thickness of the
wall: 20 pm.

Range. — Early Valanginian—Early Aptian.

Occurrence. — Upper part of the Cieszyn Limestones,
Upper Cieszyn Shales, Grodziszcze Beds.

Genus Comittosphaera Rehanek, 1985
Comittosphaera misolensis (Vogler, 1941)

P1. 11, Fig. 4

Cadosina misolensis n. sp.; J. Vogler, p. 281, pl. 20, figs.
1b, 8.

1941

Description. — Sphaerical cyst with a one-layered wall
built of the radially arranged, fibrous calcite crystals, The
outer margin ofthe wall is irregular. The inner margin is sepa-
rated from the central infilling by a distinctive, brownish ring
of the microcrystalline calcite. Cyst diameter: 400 pm. Thic-
kness of the wall: 50 pm. The structure of the test suggests af-
filiation of the species to the genus Comitfosphaera.

Range. — Tithonian-Berriasian-Hauterivian.

Occurrence. — Upper part of the Lower Cieszyn Sha-
les—early part of the Cieszyn Limestones.

Comittosphaera ornata (Nowak, 1968)
PL 111, Fig. 6

1968  Colomisphaera ornatan, sp.; W. Nowak, p. 308-310, pl. 31,
figs. 4, 5.

Description, — Sphaerical cyst with a one layered wall.
built of the radially arranged, long, fibrous calcite cristals.

The outer margin of the wall more or less irregular. The inner
margin is separated from the central infilling by a distinctive,
brownish ring of the microcrystalline calcite. Cyst diameter:
400 pm. Thickness of the wall: 100 pm. The structure of the
test suggests affiliation of the species to the genus Comitto-
sphaera.

Range. — Tithonian.

Occurrence. — Middle part of the Lower Cieszyn Sha-
les—early part of the Cieszyn Limestones.

Comittosphaera pulla (Borza, 1964)
Pl III, Fig. 5

1964 Stomiosphaera pullan. sp.; K. Borza, p. 192, pl. 2, figs. 1, 2.

1965 Colomisphaera pulla (Borza); W. Nowak, p. 310, 311,
pl. 31, figs. 1, 2.

1969  Cadosina pulla (Borza); K. Borza, p. 53, 54, pl. 54, figs.
11-28.

1994  Comittosphaera pulla (Borza); D. Ivanova, p. 100, pl. 2,
figs. 11, 12,

Description. — Sphaerical cyst with a two layered wall.
The inner wall, dark in transmitted light, is composed of the
microgranular calcite. The outer layer, vitreous in transmitted
light is built of radially arranged calcite crystals. Cyst diame-
ter: 300—400 pm, Thickness of the inner layer: 20-30 pm, that
of the outer layer: 3040 pm.

Range. — ?Late Kimmeridgian—Middle Tithonian.

Occurrence. — Lower Cieszyn Shales—early part of the
Cieszyn Limestones.

Comittosphaera sublapidosa (Vogler, 1941)
PL1IL, Fig. 7

1941  Cadosina sublapidosan. sp.; J. Vogler, p. 280, pl. 20, fig. 5.
1994 Comittosphaera sublapidosa (Vogler); D. Ivanova, p. 99,
100, pl. 2, figs 9, 10.

Description. — Sphaerical cyst with two layered wall.
The inner layer, dark in transmitted light, is composed of
microgranular calcite. The outer layer, vitreous in transmitted
light is composed of radially arranged, irregular, fine calcite
crystals. The outer margin of the cyst is uneven. Cyst diame-
ter: 350—400 pm. Thickness of the inner layer: 10-50 um, that
of the outer layer: 2050 pm.

Range. — Tithonian—Hauterivian.

Occurrence. — Upper part of the Lower Cieszyn Shales.

Genus Cadosinopsis Scheibner, 1967
Cadosinopsis nowaki Borza, 1984

Pl II, Fig. 14

1984c Cadosinopsis nowaki n. sp.; K. Borza, p. 650, pl. 1, figs.
1-12; pl. 2, figs. 1-12.

Description. — Sphaerical to slightly oval cyst with a two
layered wall. The inner layer, vitreous in transmitted light is
built of the coarse calcite crystals. Both margins of the layer
are smooth and covered by a thin film of the dark calcite
granules. The outer layer, white in transmitted light, is built of
the radially arranged, short calcite crystals. The majority of
the cyst diameter is occupied by a large, eccentrically situated
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aperture. Cyst diameter: 300400 pum. Thicknes of the outer
layer: 25-30 pm, that of the inner layer varies from 0 to
60 pm.

Range. — Hauterivian.

Occurrence. — Grodziszcze Shales.

Genus Parastomiosphaera Nowak, 1968
Parastomiosphaera malmica (Borza, 1964)

PL III, Fig. 11

1964 Stomiosphaera malmica n. sp.; K. Borza, p. 192, pl. 1,
figs. 5, 6.
1965  Parastomiosphaera malmica (Borza); W. Nowak, p. 298-301,

pl. 27, figs. 3, 4.

Description. — Sphaerical to oval cyst with a two layered
wall. The outer layer, milky white in transmitted light, is com-
posed of the tightly packed calcite crystals. It produces an ex-
tinction cross under the crossed nicols. The inner margin of
the layer is very irregular. The inner layer, dark in transmitted
light, is composed of the fibrous calcite crystals, Cyst diame-
ter: 330-500 pm. Thickness of the inner layer: 30-37 pm, that
of the outer layer 20-25 pm,.

Range. — Late Early Tithonian—Berriasian.

Occurrence. — Lower Cieszyn Shales, early part of
the Cieszyn Limestones.

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

PL 111, Fig. 8

1966 Cadosina borzai n. sp.; I. Nagy, p. 92, pl. 5, figs. 15, 16.
1968 Carpistomiosphaera borzai (Nagy); W. Nowak, p. 301-303,
pl. 28, figs. 3, 4.

Description. — Sphaerical to slightly oval cyst with a two
layered wall. Both layers of a similar thickness, are composed
of the radially arranged, short, block-like calcite crystals,
Margins of layers are distinct and even. Cyst diameter:
270-300 pm. Thickness of each wall; 25 pm.

Range. — Late Kimmeridgian-Middle Tithonian.

In the Marche Apennines the Carpistomiosphaera borzai
Zone corresponds to the upper part of the Late Kimmeridgian
ammonite beckeri Zone (Cecca, Rehanek, 1991).

Occurrence. — Sporadic occurrences in the upper part of
the Lower Cieszyn Shales and the lowermost part of the Cie-
szyn Limestones.

Carpistomiosphaera tithonica Nowak, 1968
P1. III, Fig. 9

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

Description. — Sphaerical cyst with a two layered wall.
The outer wall, vitreous in transmitted light, is composed of
the irregularly arranged, fibrous calcite crystals. Its outer mar-
gin is irregular, the boundary with the inner layer indistinct.
The inner layer, much thinner as the outer one, is composed of
radially arranged, short calcite crystals. In transmitted light is
darker than the outer layer. Both margins of the inner layer are

uneven. Cyst diameter: 400-500 pm. Thickness of the outer
layer: 50-80 pum, that of the inner layer: 25-30 pm.

Range. — Tithonian.

Occurrence. — Upper part of the Lower Cieszyn Sha-
les—early part of the Cieszyn Limestones.

Carpistomiosphaera valanginiana Borza, 1986
P1. 111, Fig. 10

Carpistomiosphaera valanginiana n. sp.; K. Borza, p. 20-26,
text-fig. 2, pl.1, figs. 1-6; pl. 2, figs. 1-6; pl. 3, figs. 1-6.
Carpistomiosphaera valanginiana Borza; D. Rehdkova,
p. 86, pl. 3, figs. 5, 6.

1986

2000

Description. — Oval to sphaerical cyst with a two layered
wall. Both layers are composed of the radially arranged,
tightly packed fibrous calcite crystals, Thickness of layers
varies from equal to broader outer layer. The boundary be-
tween the two layers sometimes may be obscured. Commonly
alarge aperture is visible. Cyst diameter: 350-500 pm. Thick-
ness of the outer layer: 25-60 pm, that of the inner layer:
20-30 pm.

Range. —?Late Berriasian—Valanginian.

Occurrence. — Upper part of the Cieszyn Limestones,
Upper Cieszyn Shales.

Genus Stomiosphaerina Nowak, 1974
Stomiosphaerina proxima Rehének, 1987

PL 11, Fig. 1S

1987 Stomiosphaerina proxima n. sp.; J. Rehdnek, p. 696-703,
pl. 1, figs. 1-8.

Description. — Slightly oval cyst with the two layered
wall. The outer layer, sphaerulitic in texture, is vitreous in
transmitted light. It has variable thickness and uneven mar-
gins; under crossed nicols the layer gives the extinction cross.
The inner layer, dark in transmitted light, is composed of
the microcrystalline crystals. Cyst diameter: 300-500 pm.
Thickness of the outer layer: 10-50 um, that of the inner layer:
20-100 pm.

Remarks. — Rehének (1987) assigned S. proxima to the
Early Berriassian Calpionella Zone. However he reports
among accompanying assemblage tintinnid species Calpio-
nellites darderi (Colom) which appears in the Early Valan-
ginian (Rehakovd, Michalik, 1997). Probably the author had
in mind Calpionellites dadayi Knauer whose stratigraphic
range encompass interval Berriassian—Valanginian.

Range. — Latest Tithonian—Early Valanginian.

Occurrence. — Uppermost part of the Cieszyn Lime-
stones, Upper Cieszyn Shales.

Genus Cadosina Wanner, 1940
Cadosina fusca Wanner, 1940

PL IL, Fig. 2

1940 Cadosina fusca n. sp.; J. Wanner, p. 79, text-figs. 19-30,
pl. 1, figs. 1, 2; pl. 2, figs. 3, 4.

Description. — Sphaerical cyst with a one-layered wall
built of the microcrystalline calcite particles. In the transmit-



Foraminifera 33

ted light the wall is dark. Cyst diameter: 230-300 pm. Thick-
ness of the wall: 30—40 m.
Range. — Latest Kimmeridgian—Early Albian.
Occurrence. — Upper part of the Cieszyn Limestones—early
part of the Upper Cieszyn Shales.

Cadosina minuta Borza, 1980
PL. 11, Fig. 3
1980 Cadosina minuta n. sp.; K. Borza, p. 263, pl. 1, figs. 1-12.

Description. — Sphaerical cyst with a one layered, thin
wall built of the microcrystalline calcite particles. In the trans-
mitted light the wall is black. The center of the cyst filled with
a glossy calcite. Cyst diameter: 200 pm. Thickness of the
wall: 20-30 pm.

Range. — Middle Berriasian—Early Valanginian.

Occurrence, — Upper part of the Cieszyn Limesto-
nes—early part of the Upper Cieszyn Shales.

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

PL 11, Fig. 1

1940  Cadosina semiradiatan. sp.; ]. Wanner, p. 81, Figs. 36, 37.
1994 Crustocadosina semiradiata (Wanner); D. Ivanova, p. 89,
90, pl. I, fig. 8, 9.

Description. — Sphaerical to oval cyst with a two layered
wall. The inner layer, dark in transmitted light, is composed of
the microcrystalline calcite crystals. The outer layer is built of
rather short radially arranged calcite crystals. Cyst diameter:
400-500 pm. Thickness ofthe inner layer varies depending of
the section plane, but usually is at least equal to the outer
layer. Thickness of the outer layer also varies but does not ex-
ceed 2030 pm.

Range. — Late Oxfordian—Early Albian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

FORAMINIFERA

The described and illustrated foraminifera are only those
which have been recognised in thin sections. In majority of
cases there are juvenile specimens or the early stages of com-
mon species. Many of them are reported from the Polish
Carpathians for the tirst time. Foraminifera from the washed
samples have also been studied by Szydto (1997,1999, 2003,
2004). Foraminiferal taxonomy follows schemes elaborated
by Kaminski (2004) — agglutinated foraminifera; Loeblich
and Tappan (1988) and Neagu (1984, 1994, 1995) — calcare-
ous foraminifera.

Class FORAMINIFEREA d’Orbigny, 1926

Order Astrorhizida Lankester, 1885
Suborder Ammodiscida Mikhalevich, 1980

Family Ammodiscidae Reuss, 1862

Genus Ammodiscus Reuss, 1862
Ammodiscus sp.

PL IV, Fig. 4

Remarks. — Axial section shows sphaerical initial cham-
ber and regularly enlarging second chamber. Diameter:
120 pm.

Occurrence. — Upper Cieszyn Shales (Lower Valangi-
nian).

Genus Glomospira Rzehak, 1885
Glomospira variabilis (Kiibler & Zwingli, 1870)

PL IV, Fig. 2

Cornuspira variabilis n. sp; J. Kiibler, H. Zwingli, p. 33,
pl. 41, fig. 4 (vide Ellis, Messina, 1941-2004).

Glomospira variabilis (Kiibler & Zwingli); H. Oesterle,
p. 711, 712, text-figs. 8, 10a—d.

1870

1968

Remarks. — Transverse section of specimen shows char-
acteristic streptospiral to irregular coiling. Diameter: 750 pm

Range. — Late Jurassic—Berriasian—Hauterivian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones, Upper Cieszyn Shales.

Order Lituolida Lankester, 1885
Suborder Lituolina, 1885

Family Ammosphaeroidinidae Cushman, 1927

Genus Thalmannammina Pokorny, 1951
Thalmannammina neocomiensis Geroch, 1966

PL. 1V, Fig. 1

1962  Thalmannammina neocomiensis n. sp.; S. Geroch, p. 282-285,
fig. 1 (a-h).

Remarks. — Saggital section shows streptospiral coiling
mode of this juvenile specimen. Diameter: 100 pm

Range. — Berriasian—Cenomanian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Limestones,
Upper Cieszyn Shales.

Suborder Trochamminina Saidova, 1981
Family Trochamminidae Schwager, 1877

Genus Trochammina Parker & Jones, 1859
Trochammina vocontiana Moullade, 1960

PL IV, Fig. 11

1960 Trochammina concava Chapman var, vocontiana; M. Moul-
lade, p. 200, pl. 1, fig. 1.

Remarks. — The specimen was sectioned close to the spi-
ral side which gives the impression of the planispiral coiling.
The section reveals initial part and about 5 trapezoidal cham-
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bers of the last coil, quickly increasing in size. Wall finely
agglutinated. Diameter: 270 pm.

Range. — Berriasian—Albian.

Occurrence. —Cieszyn Limestones, Upper Cieszyn Shales.

Suborder Verneuilina Mikhalevich & Kaminski, 2004
Family Prolixoplectidae Loeblich & Tappan, 1985

Genus Protomarssonella Desai & Banner, 1987
Protomarssonella hechti (Dieni & Massari, 1966)

Pl V, Fig. 6

Dorothia hechtin. sp.; 1. Dieni, F. Massari, p. 106, 107, figs.
17-22; pl. 10, figs. 4-8.

Protomarssonella hechti (Dieni & Massari); D, Desai,
F.T. Banner, p. 24, pl. 5, figs. 3a-3d.

1966

1987

Remarks. — The longitudinal section through typical
specimen in a form of a broad cone with the acute initial part
and a broad apertural end. Length: 170-200 pm. Maximum
width: 170 pm.

Range. — Tithonian—Valanginian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones.

Protomarssonella kummi (Zedler, 1961)
PL V, Fig. 5

1961 Marssonella kummi n. sp.; B. Zedler, p. 31-32, pl. 7, fig. 1.
1987 Protomarssonella kummi (Zedler); D. Desai, F.T, Banner,
p- 24, pl. 5, figs. 2a-2e.

Remarks. — Longitudinal section shows the typical spe-
cimen in form of a narrow cone with thick walls. Length:
170-220 pm. Maximum width: 50 pm,

Range. — Late Tithonian—Hauterivian.

Occurence. —Lower Cieszyn Shales, Cieszyn Limestones,
Upper Cieszyn Shales.

Family Vernuilinidae Cushman,1911

Genus Palaeogaudryina Said & Bakarat, 1958
Palaeogaudrvina magharaensis Said & Bakarat, 1958

PL. IV, Fig. 12

1958 Palaeogaudryina magharaensis n. sp.; R. Said, M.G. Baka-
rat, p. 243, pl. 3, fig. 42; pl. 4, figs. 33, 36.

Remarks. — Longitudinal section of the well developed
Juvenile specimen shows the early triserial part with alternat-
ing globular chambers followed by a biserial stage seen from
the side opposite to the terminal chamber. Height: 210 pm.

Range. — Late Kimmeridgian-Middle Berriasian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones.

Family Reophacellidae Mikhalevich & Kaminski

Genus Falsogaudryinella Bartenstein, 1977
Falsogaudryinella neagui Bartenstein, 1981

P1. V, Fig. 2

1981 Falsogaudryinelia neaguin. sp.; H. Bartenstein, p. 319, figs.
3.8-11,4.1-3.
1995 Falsogaudryinella neagui Bartenstein; M.A. Kaminski

etal, p. 148, pl. 1, figs. 18-23; pl. 4, figs.4, 5.

Remarks. — The longitudinal section reveals a trocho-
spiral early whorl and a sack like chambers of the biserial part.
Wall finelly agglutinated with calcareous cement. Lenght:
220-300 pm.

Range. — Middle Berriasian—Barremian.

Occurence. — Upper part of the Cieszyn Limestones.

Genus Uvigerinammina Majzon, 1943
Uvigerinammina uvigeriniformis (Seibold & Seibold, 1960)

PL V, Fig. I

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

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

Remarks. — Species reported for the first time from the
QOuter Carpathians. It occurs also in the Late Jurassic carbo-
nate sediments of the Eurasian plate underlying the Carpa-
thians and their foredeep. The longitudinal section shows
characteristic uvigerinammine shape and arrangement of
chambers. Length: 220-300 pm,

Range. — Kimmeridgian—Early Valanginian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones.

Genus Pseudoreophax Geroch, 1961
Pseudoreophax cisovnicensis Geroch, 1961

PLIV, Fig. 13

1961 Pseudoreophax cisovnicensis n. sp.; S. Geroch, p. 160-163,
text-fig. 1, pl. 17, figs. 1-20.
1990 Pseudoreophax cisovnicensis Geroch; S, Geroch, B. Olszew-

ska, p. 531, pl. 3, figs. 1-11, 17; pl. 4, figs. 1618, 23, 24, 28,
29, 33, 34.

Remarks. — In examined thin sections diversely oriented
longitudinal sections of described specimens occur. The sec-
tion in the pl. 4 resembles one of the holotype sections (fig. 1¢)
pictured by Geroch (1961) on text-fig 1. Length: 200400 pm.

Range. — Tithonian-Barremian.

Occurrence. — Uppermost Lower Cieszyn Shales, Cie-
szyn Limestones, Upper Cieszyn Shales.

Genus Belorussiella Akimets, 1958
Belorussiella cf. taurica Gorbatchik, 1971

PL IV, Fig. 15

Remarks. — Longitudinal section shows specimen with
slightly twisted biserial part and short initial triserial part.
similar to B. taurica Gorbatchik (Gorbatchik, 1971). Length:
250-320 pm.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones (Upper Tithonian-Middle Berriasian).
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Suborder Nezzazatina Kaminski, 2004
Family Nautiloculinidae Laeblich & Tappan, 1985

Genus Nautiloculina Mohler, 1938
Nautiloculina cretacea Peybemes, 1976

Pl IV, Fig. 3

Nautiloculina cretacea n. sp.; B. Peybernes, p. 398, pl. XL,
figs. 15, 16.

Nautiloculina cretacea Peyberes; A. Arnaud-Vanneau,
B. Peybernes, p. 68-70, text-fig. 2/A, pl. 1, figs. 1-5; pl. 2,
figs. 1-3.

1976

1978

Remarks. — The axial sections shows an oval outline and
chambers with regular, high, arched shape. Atthe base of'each
chamber two characteristic projections of the spiral septum
are visible. Their presence permits to distinguish genus Nauti-
loculing from Charentia (Amaud-Vanneau, Peybernes, 1978).
Length: 150 pm. Maximum width: 100 pm.

Range. — Berriasian-Hauterivian.

Occurrence.— Cieszyn Limestones, Upper Cieszyn Shales.

Order Loftusiida Kaminski & Mikhalevich, 2004
Suborder Loftusiina Kaminski & Mikhalevich, 2004

Family Mesoendothyridae Voloshinova, 1958

Genus Mesoendothyra Dain, 1958
Mesoendothyra involuta Neagu, 1999

PL. IV, Fig. 9

1999  Mesoendothyra involuta n. sp.; T. Neagu, p. 292, text-fig. 3b,
pl. 6, figs. 12-32; pl. 9, figs. &, 9.

Remarks. — Axial sections display slightly steptospiral
mode of the early coils, thick microgranular walls of cham-
bers with traces of alveolar structure and a broadly rounded
periphery. Height: 200 pm. Maximum width: 100 pm.

Range. — Late Tithonian—Early Valanginian.

Occurrence. — Lower Cieszyn Shales.

Mesoendothyra izjumiana Dain, 1958
PL 1V, Figs. 5, 6

Mesoendothyra izjumiana sp. n.; L.G. Dain, /n: Bykova
etal,p. 20,21, pl 4, figs. 7-9.
Mesaoendothyra izjumiana Dain; D. Ivanova, E. Kolevo-Re-
kalova, p. 219, pl. 1, figs. 6-9.

1958

2004

Remarks. — The horizontal section shows planispiral
coiling of the late coil, microgranular wall and thick imperfo-
rate septa. On the axial section visible typical asymetric mode
of early coils and the thick microgranular wall. Diameter:
200 pm. Height: 200 pm. Width: 125 pm.

Range. — Late Oxfordian-Tithonian.

Occurrence. — Early to middle part of the Lower Cieszyn
Shales.

Suborder Biokovinina Kaminski, 2004
Family Charentiidae Loeblich & Tappan, 1985

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

PL IV, Figs. 7, 8

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

batchik, p. 82, 83, pl. 3, figs. 5, 6.

1985

Remarks. — Thin sections usually display early, pla-
nispiral stages of the species. Chambers in the axial sections
are clearly triangular without septal projections. In horizontal
section they bear characteristic semi-rhomboidal shape.
Height: 350 pm. Width: 350 pm.

Range. — Tithonian—Valanginian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones.

Suborder Orbitolinina Kaminski, 2004
Family Pfenderinidae Smout & Sugden, 1962

Genus Pfenderina Henson, 1948
Pfenderina cf. aureliae Neagu, 1979

Pl V, Fig. 4

Remarks. — Examined specimens show triangular out-
line and globular, rapidly enlarging chambers similar to
P. aurelige Neagu (Neagu, 1979). Wall calcareous, micro-
granular. Length: 150-200 pm. Maximum width: 150 pm.

Occurrence. — Upper part of the Cieszyn Limestones,
Upper Cieszyn Shales (Middle Berriasian—Valanginian).

Pfenderina cf. flandrini (Moullade, 1966)
PL. V, Fig. 3

Remarks. — An elongated, compact test with conical ini-
tial part and thick walls closely ressembles P. flandrini
(Moullade) (Moullade, 1966) but differs in being much
smaller. Length: 200250 pm.

Occurrence. — Cieszyn Limestones, lower part of the
Upper Cieszyn Shales (Berriasian—Valanginian).

Family Hauraniidae Septfontaine, 1988

Genus Pseudocyclammina Yabe & Hanzawa, 1926
Pseudocyclammina lituus (Yokoyama, 1890)

PLIV, Fig. 10

1890 Cyclammina lituus n. sp.; M. Yokoyama, p. 26, pl. V, fig. 7.
2004 Pseudocyclammina lituus (Yokoyama); D, Ivanova, E. Ko-
leva-Rekalova, p. 219, pl. 1, fig. 10.

Remarks. — Axial section displays all characteristic fea-
tures of the species: slightly streptospiral coiling of the early
coils, thick walls with thick septa and network of large canals.
Height: 1270 pm. Width: >1000 pm.

Range. — Oxfordian—Berriasian.

Occurrence. — Lower Cieszyn Shales, early part of the
Cieszyn Limestones.

Order Textulariida Delage & Herouard, 1896
emend. Kaminski, 2004

Suborder Textulariina Delage & Herouard, 1896
Family Eggerellidae Cushman, 1937
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Genus Pseudomorulaeplecta, Neagu & Neagu, 1995
Pseudomorulaeplecta franconica (Giimbel, 1862)

PL V, Fig. 7

Textilaria franconica n. sp.; C.W. Giimbel, p. 229, pl. 4,
fig. 18 (fide Ellis, Messina, 1941-2004).
Pseudomorulaeplecta franconica (Giimbel); T. Neagu,
M. Neagu, p. 218, pl. 1, fig, 23-32.

1862

1995

Remarks. — Longitudinal section shows the initial tro-
chospiral stage followed by biserial stage with low chambers.
Rare in material studied. Length; 110-150 pum.

Range. — Oxfordian—Berriasian.

Occurrence. — Lower part of the Cieszyn Limestones.

Family Pseudogaudryinidae Loeblich & Tappan, 1985

Genus Pseudoclavulina Cushman, 1936
Pseudoclavulina sp.

PL IV, Fig. 14

Remarks. — Longitudinal section of presumably juvenile
specimens with somewhat twisted early triserial stage and
short uniserial stage with terminal aperture. Wall finelly ag-
glutinated. The described specimens closely resemble Pseu-
doclavulina sp. reported by Seibold and Seibold (1960) from
the Oxfordian sponge facies in the Southern Germany. Length:
750 pm.

Occurrence. — Lower Cieszyn Shales, early part of the

Cieszyn Limestones (Upper Berriasian).

Family Textulariidae Ehrenberg, 1838

Genus Textularia Defrance, 1824
Textularia densa Hoffmann, 1967

PL. V, Fig. 8
1967 Textularia densan. sp.; E.A. Hoffman, p. 99, text-fig. 5, 5a.

Remarks. — Specimens characteristically narrow biserial
throughout with low chambers. Frequent in material studied.
Textularia bettenstaedti Bartenstein & Qertli (Bartenstein,
Oertli, 1977) appears to be a younger synonym of the species.
Length: 220-300 pm.

Range. — Tithonian—Berriasian.

Occurence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

Suborder Involutinina Hohenegger & Piller, 1977
Family Involutinidae Biitschli, 1880

Genus Andersenolina Neagu, 1994
Andersenolina alpina (Leupold, 1936)

PL V, Fig. 9

1936 Coscinoconus alpinus n. sp.; W. Leupold, p. 610, pl. 18,
figs. 1-8 (fide Ellis, Messina, 1941-2004).
1994 Andersenolina aipina (Leupold); T. Neagu, p. 133, text-fig. 4,

figs. 3, 4, pl. 7, figs. 8, 9; pl. 8, figs. 1-10; pl. 12, figs. 1-5.

Remarks. — Small, conical form with an apical angle of
80-95° and 4 to 5 whorls of low chambers. Umbilical pores

rarely visible, probably due to small size of specimens.
Heigth: 180-250 pm. Maximum width: 270-300 pm.
Range. — Tithonian—Early Valanginian,
Occurrence. — Cieszyn Limestones.

Andersenolina elongata (Leupold, 1936)
Pl. V, Fig. 10

1936 Coscinoconus elongatus n. sp.; W. Leupold, p. 617, pl. 8,

figs. 12-14 (fide Ellis, Messina, 1941-2004).

Andersenolina elongata (Leupold); T. Neagu, p. 130, text-

-fig. 3, fig. 7, pl. 4, figs. 1-22; pl. 6, figs. 12-14; pl. 12, figs.
-17.

1994

Remarks. — Species characterised by its acute-elongate
shape. It consists of over 10 whorls of low chambers, Com-
plete specimens are rarely preserved due to considerable
length. Heigth: 200-1000 pm. Maximum width: 80—150 pm.

Range. — Tithonian—Early Valanginian.

Occurrence. — Cieszyn Limestones.

Andersenolina histeri Neagu, 1994
PL V, Fig. 11
1994  Andersenoling histeri n. sp.; T. Neagu, p. 137, text-fig. 3,
fig. 14, pl. 11, figs. 1-21, 23-25, 27-40; pl. 13, figs. 1-5,

2003  Andersenolina histeri Neagu; O. Dragastan, D. Richter, p. 90,
pl. 10, fig, 17.

Remarks. — The species belongs to a high, conical forms
with an apical angle between 60-80° and more than 6 whorls of
low chambers. Thickened umbilical area bears traces of gross
perforation characteristic for the genus. Heigth: 300560 pm.
Maximum width: 250-460 um.

Range. — Tithonian—Middle Berriasian.

Occurrence. — Upper part of the Lower Cieszyn Shales,
Cieszyn Limestones.

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

PL V, Fig. 14

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

1995 Ichnusella burlini (Gorbatchik); T, Neagu, p. 271,272, pl. 2,
figs. 45-48; pl. 3, figs. 12-36, 40-48; pl. 13, fig, 10.

Remarks. — A low conical species with an apical angle of
100-115° and 4 to 5 whorls of low chambers. In well pre-
served specimens calcite crystals are visible on spiral and um-
bilical sides giving the test a rough appearance. Height:
120-200 pm. Maximum width: 430-500 pm.

Range. — Tithonian—Valanginian.

Occurrence. — Lower Cieszyn Shales.

Genus Neotrocholina Reichel, 1956
emended Neagu, 1995
Neotrocholina molesta (Gorbatchik, 1959)

PL.V, Fig. 12

1959  Trocholina molesta n. sp.; TN. Gorbatchik, p. 79, pl. 4,
figs. 1, 2.
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1995 Neotrocholina burgeri molesta (Gorbatchik); T. Neagu, pl.
16-17, pl. 1, figs. 13-16, 21, 22, 25, 26; pl. 7, figs. 6267,
70, 71; pl. 9, figs. 1-9; pl. 13 figs. 13, 25, 26.

Remarks. — A moderate conical species with an apical
angle of 90 to 120°, 4 to 6 whorls of the low chambers. Test
thin, not thickened by secondary lamellae. Heigth: 100-150 pm.
Maximum width: 200-250 pm.

Range. — Tithonian—Barremian.

Occurrence, — Upper part of Cieszyn Limestones.

Family Ventrolaminidae Weynschenk, 1950

Genus Protopeneroplis Weynschenk, 1950
Protopeneroplis striata Weynschenk, 1950

PL V, Fig. 13

Protopeneroplis striata n. sp.; R, Weynschenk, p. 13, pl. 2,
figs. 12-14.

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

1950

1999

Remarks. — Sub-axial section of a rare specimen shows
its planispiral mode of coiling and the two layered wall:
microgranular (dark) and hyaline (light) characteristic for the
species. Height: 250-300 pm. Maximum width: 110-130 pm.

Range. — Dogger—Malm.

Occurrence. — Lower Cieszyn Shales.

Protopeneroplis ultragranulata (Gorbatchik, 1971)
PL V, Figs. 15, 16

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

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

1871

1999

Remarks. — The species differs from P. striata by its
trochospiral mode of coiling, thickened (often recrystalised)
hyaline layer especially in the early whorl, lack of micro-
granular/hyaline “striae” and by the presence of pustules on
the spiral side. Height: 210—300 pm. Maximum width:
370—400 pm. Diameter: 280-350 pm.

Range. — Middle Late Tithonian—Valanginian,

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones, Upper Cieszyn Shales.

Suborder Spirillinina Hohenegger & Piller, 1975
Family Patellinidae Rhumbler, 1906

Genus Patellina Williamson, 1858
Patellina subcretacea Cushman & Alexander, 1930

PL VI, Fig. 2

Patellina subcretacea n. sp.; J.A. Cushman, C. Alexander,
p. 10, pl. 3, fig. 1.

Patellina subcretacea Cushman & Alexander; T. Neagu,
P. Cirnaru, p. 286, pl. 3, figs. 32-34.

1930

2001

Remarks. — Rare sections of this delicate species show
characteristic low conical outline, and usually low, crescentic
chambers of the last whorl. Diameter: 220-250 pm. Height:
70-100 pm.

Range. — Berriasian—Albian.
Occurrence. — Cieszyn Limestones, Upper Cieszyn Shales.

Suborder Miliolina Delage & Herouard, 1896

Family Nubeculariidae Jones, 1875

Genus Hechtinag Bartenstein & Brand, 1949
Hechtina praeantiqua Bartenstein & Brand, 1949

PL VI, Fig. 3

Hechtina praeantiqgua n. sp.; H. Bartenstein, E. Brand,
p. 669, figs. 1, 2.

Hechtina praeantiqua Bartenstein & Brand; D. Altiner,
p. 173, pl. 10, figs. 9, 10.

1949

1991

Remarks. — Transverse section shows irregularly coiled
early stage, low inflated chambers and tendency to more regu-
lar coiling of the last whorl. Diameter: 150-250 pm.

Range. — Berriasian—Valanginian.

Occurrence. — Lower part of Cieszyn Limestones.

Family Hauerinidae Schwager, 1876

Genus Decussoloculina Neagu, 1984
Decussoloculina barbui Neagu, 1984

PL VI, Figs. 4, 5

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

Remarks. — Studied sections represent juvenile speci-
mens displaying only a quinqueloculine mode of coiling. In
longitudinal sections specimens are fusiform, in transversal
section they show specific X-like chamber arrangement in set
of four chambers. Length: 250—450 pm. Maximum width:

150-200 pm.

Range. — Middle Tithonian—Valanginian.

Occurrence. — Lower Cieszyn Shales, Cieszyn Lime-
stones.

Genus Istriloculina Neagu, 1984
Istriloculina fabaria Matsieva & Temirbekova, 1989

PI. VI, Fig. 7

1989 Istriloculina fabaria n. sp.; T.V. Matsieva, U.T. Temirbe-
kova, p. 117; pl. 1, fig. l-o.

Remarks. — Longitudinal section shows typical elliptical
outline and low elongated chambers of each whorl. Trans-
versal sections have typical triangular outline suggesting
a pseudotriloculine mode of chamber’s arrangement. Length:
125-200 pm. Width: 50-100 pm.

Range. — Tithonian—Berriasian.

Occurrence. — Upper part of the Lower Cieszyn Sha-
les—middle part of Cieszyn Limestones, early part of the Up-
per Cieszyn Shales.

Istriloculina terekensis Matsieva & Temirbekova, 1989
PL VI, Fig. 8

1989 Istriloculina terekensis n. sp.; T.V. Matsieva, U.T. Temirbe-
kova, p. 118, pl. 1, fig. s—u
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Remarks. — The species differs from I fabaria by sub-
globular outline of the transversal section and by higher num-
ber of chambers up to 10. Maximum diameter: 150-200 pm.
Minimum diameter: 125-150 pm.

Range. — Tithonian—Berriasian.

Occurrence. — Upper part of the Lower Cieszyn Sha-
les—lower part of the Cieszyn Limestones.

Genus Rumanoloculina Neagu, 1986
Rumanoloculina malitiosa Neagu, 1986

PL VI, Fig. 6

1986 Rumanoloculina malitiosa n. sp.; Neagu T., p. 316-319, text-
-fig. lc—e, pl. 4, figs. 37-51.

Remarks. — Transverse sections reveal characteristic fea-
tures of the species: two keels on each chamber of the last
whorl and a semi-planispiral arrangement of chambers of the
last whorl. Maximum diameter: 150—250 pm. Minimum dia-
meter: 100-150 pm.

Range. — Berriasian—FEarly Aptian.

Occurence. — Lower part of the Cieszyn Limestones.

Genus Scythiloculina Neagu, 1984
Seythiloculina confusa Neagu, 1984

PL. VI, Figs. 9, 10

1984  Scythiloculing confusan. sp.; T. Neagu, p. 77, 78, pl. 1, figs.
1-8, 16.

2003 Scythiloculina confusa Neagu; O. Dragastan, D. Richter,
p. 93, fig. 14.

Remarks. — Longitudinal and transverse sections show
subglobular aspect of tests with more than 5 chambers in late
whorls. Chamber arrangement seems to be irregular (“confus-
ing”) but they are added three at one cycle. Length: 175-250 m.
Maximum width: 160-200 m.

Range. — Late Berriasian—Valanginian.

Occurrence. — Upper part of the Cieszyn Limestones.

Suborder Robertinina Loeblich & Tappan, 1984
Family Epistominidae Wedekind, 1937

Genus Epistomina Terquem, 1883
Epistomina ex gr. caracolla (Roemer, 1841)

PL. VI, Fig. 11

Remarks. — Oblique or edge sections of specimens show
usually a trochospiral mode of coiling with early whorls or
chambers of'the last whorl and traces of ornamentation in oma-
mented species. Height: 90—120 pm. Diameter: 200-300 pm.

Occurrence. — Lower Cieszyn Shales, Upper part of
the Cieszyn Limestones, Upper Cieszyn Shales (Titho-
nian—Valanginian).

Family Conorboididae Thalmann, 1952

Genus Conorboides Hofker,1952
Conorboides cf. tomaszowiensis (Sztejn, 1957)

Pl. VI, Fig. 12

Remarks. — The convex spiral side, slightly concave um-
bilical side and acute peripheral margin, visible on the vertical
section, suggest affinity of examined specimen to Conor-
boides tomaszowiensis (Sztejn) (Sztejn, 1957). Diameter:
200 pm. Height: 90 pm.

Occurrence. — Upper Cieszyn Shales (Valanginian).

Suborder Rotaliina Delage & Herouard, 1896

Family Placentulinidae Kasimova,
Poroshina & Geodakchan, 1980

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

Pl. VI, Fig. 13

1932 Trocholina feifelin. sp.; S. Paalzow, p. 140, pl. 9, figs. 6, 7.
1984  Paalzowella fefeli (Paalzow); K. Malik, B. Olszewska, p. 325,
pl- 9, figs. 1, 2.

Remarks. — Axial section shows characteristic medium
conical outline of the test, 5—6 whorls and more or less pre-
served elevated spiral suture. Diameter: 200-300 m. Height:
90-120 m.

Range. — Malm-Berriasian—Hauterivian.

Occurence. — Lower Cieszyn Shales—lower part of
the Cieszyn Limestones.

Family Discorbidae Ehrenberg, 1838

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

PL VI, Fig. 1

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

Mohlerina basiliensis (Mohler); 1. Bucur ef al., p. 70-74,
pl. 3, figs. 3-6; pl. 4, figs. 2, 3, 5-9.

1938

1996

Remarks. — Numerous diversely oriented sections reveal
a trochospiral mode of coiling, low conical outline and chara-
cteristic two layered wall: inner, dark, microgranular, outer,
clear, hyaline, often with calcite crystals. Rare transverse sec-
tions show that the species is composed rather of separated
chambers than undivided tube. Diameter: 270-300 pm.

Range. — Oxfordian—Valanginian.

Occurrence. — Lower Cieszyn Shales.
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CONCLUSIONS

Investigations of thin sections shed a new light on mi-
crofossil communities of the Cieszyn Beds, the earliest sedi-
ments of the Outer Carpathians. Associations of tintinnids, al-
though poor, follow the regional stratigraphical scheme (Re-
hékova, 1995). The calcareous dinocysts, so successfully ap-
plied to biostratigraphical research in Carpathians by Nowak,
also fit, in their distribution, to the regional zonations (Re-
hakova, 2000).

Shallow water foraminifera, reported here for the first
time, provide information about the age and microenviron-
ments of carbonate platforms surrounding the Silesian basin.
Broad palacogeographic distribution of many taxa suggest
that expanding Outer Carpathians’ basin was situated on mi-

gration routes of foraminifera (Pseudocyclammina, Charen-
tia, Nautiloculina, Protopeneroplis, Pfenderina) that traver-
sed extensive shoals of the southern edge of the European
platform from the South France to Crimea.

Acknowledgements. This work was supported by PGl re-
search grant 6. 20. 1422. 00.0.

The author benefited greatly from discussions with
Dr D. Rehédkova (Slovak Academy of Sciences, Bratislava)
on tintinnids and calcareous dinocysts. Special thanks are due
to Dr E. Malata and M.A. Harris (Jagiellonian University) for
their efforts to improve the English.

REFERENCES

ALEXANDROWICZ S. W., 1954 — Turon poludniowe]j czgsci
Wyzyny Krakowskiej. Acfa Geol. Pol., 4, 3: 361-389.

ALLEMANF., CATALANOR., FARES F., REMANE ], 1971 —
Standard calpionellid zonation (Upper Tithonian—Valanginian)
of the Western Mediterranean Province. Proc. II Plankt. Conf.,
Roma 1970, v.1: 1337-1340.

ALTINER D., 1991 — Microfossil biostratigraphy (mainly Fo-
raminifers) of the Jurassic-Lower Cretaceous carbonate succes-
sion in North-West Anatolia (Turkey). Geologica Romana, 27:
167-213.

ARNAUD-VANNEAU A., PEYBERNES B., 1978 — Les re-
présentants éocrétacés du genre Nautiloculina Mohler, 1938
(Foraminifera, fam. Lituolidae ?) dans les chaines subalpines
septentrionales (Vercors) et les Pyrénées franco-espagnoles.
Géobios 11, 1: 67-81.

BARCZYK W., 1956 — On the Upper Chalk deposits on Bonarka
near Cracow [Eng. Sum.]. Studia Soc. Sc., Torun. C, 3, 2: 126.

BARTENSTEIN H., 1956 — Zur Mikrofauna des englischen Hau-
terive. Senckenberg. Leth., 37: 509-533.

BARTENSTEIN H., 1981 — Additional observations on Textularia
bettenstaedti Bartenstein & Oertli 1977, and Falsogaudryinella
Bartenstien 1977 (Foraminifera). Neues Jahrb. Geol. Paldont.,
Abh., 161:309-323.

BARTENSTEIN H., BRAND E., 1949 — New genera of fora-
minifera from the Lower Cretaceous of Germany and England.
J. Paleont., 23: 669-672.

BARTENSTEIN H., OERTLI H.l., 1977 — Textularia betten-
Staedti n. sp. approved benthonic index foraminifer in the Cen-
tral European Lower Cretaceous. Neues Jahrb. Geol. Paldiont.,
Mh., 1: 15-23,

BERNOULLI D.,1972 — North Atlantic and Mediterranean Meso-
zoic facies: a comparison. /n: Initial Reports of the DSDP,
(Eds. C.D. Hollister, ].I. Ewing ef al.), 11: 631-643. Washing-
ton D C., U.S. Gov. Printing Office.

BIEDA F., GEROCH S., KOSZARSKI L., KSIAZKIEWICZ M.,
ZYTKO K., 1963 — Stratigraphie des Karpates externes polo-
naises. Biul. Inst. Geol., 181: 1-151.

BIELECKA W., GEROCH 8., 1977 — Quelques Foraminiferes du
Jurassique superieur des Carpathes externes polonaises. VI Col-
loque African de Micropaleontologie Tunis 1974. Ann. Mines.
Geol., 28:185-195.

BIRKENMAIJER K., 1953 — Preliminary revision of the stratigra-
phy of the Pieniny Klippen-Belt Series in Poland. Bull. Acad.
Pol, C1. 1L, 1,6: 271-274.

BIRKENMAIJER K., 1975 — Tectonic control of sedimentation at
the Jurassic—Cretaceous boundary in the Pieniny Klippen Belt,
Carpathians. Colloque sur la limite Jurass.-Crét., Lyon—Neucha-
tel (1973). Mem. BRGM: 294-299.

BIRKENMAIJER K., GASIOROWSKI S.M., 1961 — Stratigraphy
of the Tithonian and Lower Berriasian—Hauterivian of the Czor-
sztyn Series (Pieniny Klippen Belt, Carpathians) based on Apty-
chi. Bull. Pol. Acad. Sc., Sr. Sc. Gol. Gogr., 9, 2: 121-127

BOLLER K., 1963 — Stratigraphische und mikropaldontologische
Untersuchungen im Neocom der Klippendecke (§stlich der
Rhéne). Eclogae Geol. Helv., 56: 15-102.

BOLLIH., 1974 — Jurassic and Cretaceous Calcisphaerulidae from
DSDP leg 27, eastern Indian Ocean. /n: Initial Reports of the
DSDP. (Eds. J.J. Veevers, J.R. Heitzler ef al), 27: 843-907.
Washington D.C., U.S. Gov. Printing Office.

BORZA K., 1964 — Die Gattung Stomiosphaera Wanner, 1940 in
den Westkarpaten. Geol. Sborn., 15: 189-195.

BORZAK., 1969 — Die Mikrofazies und Mikrofossilien des Ober-
juras und Unterkreide der Klippenzone der Westkarpaten. Slo-
vak. Akad. Ved, Bratislava: 1-301.

BORZA K., 1980 — Cadosina minuta . sp., aus der unteren Kreide
der Westkarpaten. Geol. Zbor. Geol. Carpath.,31,3:263-266.

BORZA K., 1984a — The Upper Jurassic-Lower Cretaceous para-
biostratigraphic scale on the basis of Tintinninae, Cadosinidae,
Stomiosphaeridae, Calcisphaerulidae and other microfossils
from the West Carpathians. Geol. Zbor. Geol. Carpath., 35:
539-550.

BORZA K., 1984b — Biostratigraphie jurassischer und unterkre-
tazischer Kalke im liegenden des Neogens des Wiener Beckens.
Geol. Zbor. Geol. Carpath., 35: 631-648,



40 References

BORZA K., 1984c — Cadosinopsis nowaki n. sp. (incerte sedis)
from the Lower Cretaceous of the West Carpatians. Geol. Zbor.
Geol. Carpath., 35: 649-661.

BORZA K., 1986 — Carpistomiosphaera valanginiana n. sp., and
Colomisphaera lucida n. sp., from the Lower Cretaceous of the
West Carpathians. Geol. Zbor. Geol. Carpath., 37: 17-34.

BUCUR 1., SENOWBARI-DARYAN B., ABATE B., 1996 — Re-
marks on some foraminifera from the Upper Jurassic (Tithonian)
reef limestone of Madonie Mountains (Sicily). Boll. Soc.
Paleont. Ital., 35: 65-80.

BYKOVANK., BALAKHMATOVA V.T., VASIENKO V.P., VO-
LOSHINOVA N.A., GRIGELIS A., DAIN L.G., IVANOVA
L.V., KUZINA VI, KUZNETSOVA Z.V., KOZYREVA B.F,,
MOROZOVA V.G.,, MYATLIUK E.V,, SUBBOTINA N.N.,
1958 — New genera and specious of foraminifera [In Russian].
Mikrofauna SSSR, Sbornik, 9: 2-78, Leningrad.

CADISH I, 1932 — Ein Beitrag zum Calpionellenproblem. Geolo-
gische Rundschau, 23: 241-257.

CECCA F., REHANEK J., 1991 — First correlation between Late
Jurassic ammonite and “microproblematic” biostratigraphic
scales. Results from Marches Apennines (Central Italy). C.R.
Acad. Sci. Paris, 313, 2: 1441-1446.

COLOM G., 1935 — Estudios litologicos sobre el Jurassico de
Mallorca. Geologie des pays Catalans. 111 (1930-1934), 5§, 4:
3-17.

COLOM G., 1939 — Tintinnidos fésiles (Infusorios Oligotricos)
Las Ciencias, 4: 815-825.

COLOM G., 1948 — Fossil tintinnids: loricated Infusoria of the or-

der of the Oligotricha. J. Paleont., 22: 233-263.

CUSHMAN J. A., ALEXANDER C. 1., 1930 — Some Vaginulinas
and other Foraminifera from the Lower Cretaceous of Texas.
Contr. Cushman Labor. Foram. Res., 6: 1-10.

DESAI D., BANNERF. T., 1987 — The evolution of Early Creta-
ceous Dorothiinae (Foraminiferida). /. Micropaleont.,6: 13-27.

DIAS-BRITO D., 2000 — Global stratigraphy, palacobiogeography
and paleoecology of Albian-Maastrichtian pithonellid calci-
spheres: impact on Tethys configuration. Cretaceous Research,
21, 2-3: 315-349.

DIENI 1., MASSARI F., 1966 — I foraminiferi del Valanginiano
superiore di Orosei (Sardegna). Palaeontographia Italica, 41
(n. ser. 31): 75-186.

DOBEN K., 1963 — Uber Calpionelliden an der Jura/Kreide-
-Grenze. Mitteil. Bayer. Staatssaml. Paldont. Hist. Geol. 3:
35-50.

D’ONOFRIO G., MARINO D., BIANCO L., BUSICO E., MON-
TRESOR M., 1999 — Toward an assesment on the taxonomy of
dinoflagellates that produce calcareous cysts (Calciodinelloi-
deae, Dinophyceae): a morphological and molecular approach.
J. Phycol., 35, 5: 1063-1078.

DRAGASTAN O., RICHTER D., 2003 — Calcareous algae and
foraminifers from neocomian Limestone od Methana Peninsula,
Asprovouni Mts. (Greece) and from South Dobrogea (Romania).
Analele Universitatii Bucuregti, Geology, Sp. Publ. 1: 57-97.

DURAND DELGA M., 1957 — Quelques remarques sur les fibro-
spheres. Publ. Serv. Carte geol. de 1'Algrie (N.S.) Bull. 13:
153-164.

ELIAS M., 1970 — Litologie a sedimentologie slezké jednotky
v Moravskoslezkych Beskydech. Shor. Geol. Ved, Geol., 18:
7-99.

ELIAS M., ELIASOVA H., 1984 — Facies and palacogeography
of the Jurassic in the western part of the Outer Flysch Carpa-
thians in Czechoslovakia. Sbor. Geol. Ved, Geol.,39: 105-170.

ELLIS B., MESSINA A., 1941-2004 — Catalogue of Foraminifera
and Supplements. Amer. Mus. Nat. Hist. Spec. Publ, New York.

GARLICKATL., 1974 — Horizon with Stomiosphaerids in the Upper
Jurassic of the Carpathian Foreland (Southern Poland). Rocz.
Pol. Tow. Geol., 44, 1: 37-50.

GARLICKA I., 1976 — Stratigraphic position of the lower bound-
ary of horizon with Colomisphaera fibrata (Nagy) in the Jurassic
sequence at Zalas (Cracow Region) [Eng. Sum.]. Biul. Inst.
Geol., 295, 9: 273-283.

GARLICKA I, TARKOWSKI R., 1980 — Biostratigraphy and
microfacies of the Lower and Middle Oxfordian at Zalas near
Cracow. Bull. Pol. Acad. Sc., Sér. Sc. Terre, 28, 1: 59-67.

GASIOROWSKI S.M,, 1961 — Nowe dane o wieku warstw cie-
szynskich serii §laskiej. Spraw. z Pos. Komis. Nauk. PAN, Oddz.
w Krakowie, I-1V: 313-314.

GEROCH §., 1961 — Pseudoreophax a new genus of Foraminifera
from the Neocomian in the Flysch Carpathians [Eng. Sum.].
Rocz. Pol. Tow. Geol., 31, 1: 159-165.

GEROCH 8., 1962 — Thalmannammina and Plectorecurvoides
(Foraminifera) in the Lower Cretaceous of the Flysch Carpa-
thians [Eng. Sum]. Rocz. Pol. Tow. Geol., 32, 2: 281-300.

GEROCH 8., 1966 — Lower Cretaceous small foraminifera of the
Silesian Series, Polish Carpathians [Eng. Sum.]. Rocz. Pol. Tow.
Geol., 36, 4: 413-480.

GEROCH S., JEDNOROWSKA A., KSIAZKIEWICZ M., LISZ-
KOWA J., 1967 — Stratigraphy based upon microfauna in the
western Polish Carpathians. Biul. Inst. Geol., 211, 5,2: 185-267.

GEROCH 8., NOWAK W., 1980 — Stratygrafia fliszu w odwiercie
Lodygowice IG 1 w Karpatach. Roez. Pol. Tow. Geol., 50, 3-4:
341-390.

GEROCH S., OLSZEWSKA B., 1990 — The oldest assemblages of
agglutinated foraminifers of the Polish Flysch Carpathians. /n:
Paleoecology, Biostratigraphy, Paleoceanography and Taxo-
nomy of Agglutinated Foraminifera (Eds. C. Hemleben ef al.):
525-531. Kluwer Acad. Publishers.

GOLONKA 1J., 1978 — Upper Jurassic microfacies in the Carpa-
thian Foreland [Eng. Sum.]. Biul. Inst. Geol., 310, 19: 532,
GOLONKA J., 0SZCZYPKON., SLACZKA A., 2000 — Late Car-
boniferous-Neogene geodynamic evolution and paleogeography
of the circum-Carpathian region and adjacent areas. 4nn. Soc.

Geol. Pol., 70: 107-136.

GOLONKA J., KROBICKI M., 0SZCZYPKO N., SLACZKA A.,
2001 — Paleogeografia basenéw Matopolskiej Prowincji Nafto-
wej w mezozoiku i kenozoiku na tle ewolucji obszaru wokétkar-
packiego. Prz. Geol., 49, 5: 396-400.

GOLONKA I, SLACZKA A., PICHA F., 2003 — Geodynamic
evolution of the orogen: the West Carpathians and Ouachitas
case study. Ann. Soc. Geol. Pol., 73: 145-167.

GORBATCHIK T. N., 1959 — New species of foraminifera from
the Lower Cretaceous deposits of Crimea and the Northwestern
Caucasus [In Russian]. Paleont. Zurn., 1: 78-83.

GORBATCHIK T. N., 1968 — Horn_eomorphy phenomena in fora-
minifera [In Russian]. Paleont. Zurn., 1: 3-9.

GORBATCHIK T.N., 1971 — On Early Cretaceous Foraminifera
of the Crimea. Vopr. Micropaleont., 14: 125-136.

GRADSTEIN F.M., AGTERBERG F.P., OGG J.G., HARDENBOL
J, VAN VEENP., THIERRY J., HUANGZ., 1995 — A Triassic,
Jurassic and Cretaceous time scale. In: Geochronology Time
Scales and Global Stratigraphic Correlation. Soc. Econ. Paleont.
Miner. Sp. Publ., 54: 95-126.

HOFFMAN E.A., 1967 — Jurassic Foraminifera of the Northern
Caucasus [In Russian]. Nauka, Moscov.



References 41

IVANOVA D., 1994 — Cadosinidae Wanner, 1940 and
Stomiosphaeridae Wanner, 1940 (Incertae sedis) from the Upper
Jurassic of the Central Forebalkan, Bulgaria. Geol. Balkanica,
24: 85-102.

IVANOVA D., KEUPP H., 1998 — Oxfordian to Valanginian cal-
careous dinocyst studies in Carpathian-Balkan area problems
and new results. Rev. Bulg. Geol. Soc., 59, 3: 139-142.

IVANOVA D., KEUPP H., 1999 — Calcareous dinoflagellate cysts
from the Late Jurassic and Early Cretaceous of the Western
Forebalkan, Bulgaria. Berliner Geowiss. Abh., E 30: 3-31.

IVANOVA D., KOLEVA-REKALOVA E., 2004 — Agglutinated
foraminifers in the framework of Southwestern Bulgarian pa-
laeoenvironmental evolution during the Late Jurassic and Early
Cretaceous. Jn: Proceedings of the Sixth International Work-
shop on agglutinated Foraminifera (Eds. M. Bubik, M.A. Ka-
minski). Grzybowski Found. Spec. Publ., 8: 217-227.

JANOFSKE D., KEUPP H., 1992 — Mesozoic and Cenozoic “Cal-
cispheres” — update in systematics. /NA Newsletter 14, 1:
14-15.

JONES R.W., CHARNOCK M.A., 1985 — “Morphogroups” of
agglutinating foraminifera, their life positions and feeding habits
and potential applicability in (paleo)ecological studies. Rev.
Paléobiol., 4, 2: 311-320.

KAMINSKI M.A., 2004 — The year 2000 classification of the ag-
glutinated foraminifera. /n: Proceedings of the Fifth Interna-
tional Workshop on Agglutinated Foraminifera (Eds. M. Bubik,
M.A. Kaminski). Grzybowski Found. Spec. Publ., 8: 237-255.

KAMINSKI M.A,, NEAGU T., PLATON E., 1995 — A revision
of the Lower Cretaceous foraminiferal genus Falsogaudryinella
from the northwest Europe and Romania, and its relationship to
Uvigerinammina. In: Proceedings of the Fourth International
Workshop on Agglutinated Foraminifera. Krakéw, Poland, Sep-
tember 12-19, 1993 (Eds. M.A. Kaminski, S. Geroch, & M.A. Ga-
sifiski). Grzybowski Found. Spec. Publ.,3: 145-157.

KELLER B.M., 1946 — The foraminifera of the Upper Cretaceous
deposits in the Sotchi region. Soc. Nat. Moscow Bull., 21:
83-108.

KEUPP H., 1979 — Lower Cretaceous Calcisphaerulidae and their
relationship to calcareous dinoflagellate cysts, Bull. Centre
Rech.-Explor. Prod. Elf Aquitaine, Pau, 3, 2: 651-663

KEUPP H., 1987 — Die kalkigen Dinoflagellatenzysten des Mit-
tealb bis Untercenoman von Escales/Boullonais (N-Frankreich).
Facies, 16: 37-88.

KEUPP H., 1990 — Fossil calcareous dinoflagellate cysts. /n: Cal-
careous Algae and Stromatolites (Ed. R. Riding): 267-286.
Springer-Verlag, Berlin.

KEUPP H., MONNET B., KOHRING R., 1991 — Morphotaxa bei
kalkigen Dinoflagellaten-Zysten und ihre problematische Sys-
tematisierung. Berliner Geowiss. Abh. (A), 134: 151-185.

KEUPP H., MATYSZKIEWICZ]., 1997 — Zur Faziesrelevanz von
Saccocoma-Resten (Schwebcrinoiden) in Oberjura-Kalken des
nirdlichen Tethys-Schelfs. Geol. Bl NO-Bayern 47, 1-4: 53-70.

KSIAZKIEWICZ M., 1960 — Zarys paleogeografii Polskich Kar-
pat fliszowych. Pr. Inst. Geol., 30, 1: 173—188.

KSIAZKIEWICZ M., 1971 — On the origin of the Inwald Lime-
stones (Outer Carpathian Klippes). Bull. Pol. Acad. Sc., Sér. Sci.
Terre, 19, 2: 91-98.

KSIAZKIEWICZ M., 1977 — Trace fossils in the Flysch of the Po-
lish Carpathians. Palaeont. Pol., 36: 1-208.

KUZNETSOVAK. 1., GORBATCHIK T.N., 1985 — Upper Juras-
sic and Lower Cretaceous stratigraphy and Foraminifers of the
Crimea [In Russian]: 1-117. Nauka, Moscov.

LAKOVA 1., 1993 — Middle Tithonian to Berriasian praecal-
pionellid and calpionellid zonation of the Western Balkanides,
Bulgaria. Geol. Balcanica, 23, 6: 3-24

LAKOVA [, STOYKOVA K., IVANOVA D., 1999 — Calpio-
nellid, nannofossil and calcareous dinocyst bioevents and inte-
grated biochronology of the Tithonian to Valanginian in the
Western Balkanides, Bulgaria. Geol. Carpath., 50, 2:151-168.

LEFELD J., 1959 — Tintinnidae z serii Komindw Tylkowych. Prz.
Geol., 7, 8: 358.

LOEBLICH A.R.Jr., TAPPAN H., 1988 — Foraminiferal genera
and their classification. Van Nostrand Reinhold Co., N.Y.

LORENZ T., 1902 — Geologische Studien im Gernzgebiete
zwischen helvetischer und ostalpiner Fazies. II. Der siidliche
Rhitikon, Ber. Naturforsch. Gesell. Freiburg, 12: 35-95.

LYNN D., 2002 — The Cilliate Resource Archive.
htttp://www.uoguelp.ca/~ciliates.: 1-47.

MALIK K., 1986 — Excursion No A-2. Turbidite facies and fan-
-facies association in the Cieszyn Limestones (Upper Titho-
nian-Berriasian, Northwestern Carpathians, Poland). In: 7th
European Regional Meeting Krakéw — Poland, Krakow, May
23-25, 1986. Excursion Guidebook (Ed. A.J. Teisseyre): 53-66.
Uniwersytet Jagiellonski, Krakow.

MALIK K., 1994 — Przejawy wielkoskalowej resedymentaciji
w najstarszych osadach fliszu karpackiego. Stanowisko 2 — Go-
leszéw, Nowa Marglownia. In: Sedymentacja normalna, kata-
stroficzna i wyjatkowa. Sosnowiec — Wyzyna $laska Karpaty
Slaskie. Przewodnik Konferencji (Ed. K. Malik): 50-58. USL.
Sosnowiec.

MALIK K., OLSZEWSKA B., 1984 — Sedimentological and
micropaleontological study of the Grodziszcze Beds at Zegocina
(Flysch Carpathians) [Eng. Sum.]. Ann. Soc. Geol. Pol., 54, 3-4:
293-334.

MARCINOWSKI R., 1970 — The Cretaceous transgressive depo-
sits east of Czgstochowa (Polish Jura Chain). Acta Geol. Pol., 20,
3:413-449,

MARCINOWSKIR., 1974 — The transgressive Cretaceous (Upper
Albian through Turonian) deposits of the Polish Jura Chain. Acta
Geol. Pol., 24, 1: 117-206.

MASTERS B.A., SCOTT R.W.,1978 — Microstructure, affinities
and systematics of Cretaceous calcispheres. Micropaleontology,
24, 2:210-221.

MATSIEVA T.V., TEMIRBEKOVA U.T., 1989 — Tithonian
miliolids of the north-eastern Kavkaz (Terek river basin) [In
Russian]. Paleontol. Zurn., 4: 114-118.

MATYSZKIEWICZ J., SEOMKA T., 1994 — Organodetrital
conglomerates with ooids in the Cieszyn Limestones (Titho-
nian-Berriasian) of the Polish Flysch Carpathians and their paleo-
geographical significance. Ann. Soc. Geol. Pol., 63, 4: 211-248.

MICHALIK J., SOTAK J., HALASOVA E., 0ZVOLDOVA 1.,
ONDREJICKOVA A., PETERCAKOVA M., REHAKOVA D.,
BORZA V., 1991 — Environmental- sedimentary- and life
changes during the Jurassic/Cretaceous boundary. Miner. Siov.,
23: 277-282.

MICHALIK J., 1994 — Notes on the paleogeography and paleo-
tectoni_cs of the Western Carpathian area during the Mesozoic.
Mitt. Osterr. Geol. Ges., 86: 101-110.

MICHALIK J., SOTAK J., 1990 — Lower Cretaceous shallow ma-
rine buildups in the Western Carpathians and their relationship
to pelagic facies. Cretaceous Research, 11: 211-227.

MISIK M., 1974 — Paleogeographic outline of the Tithonian in the
Czechoslovakian Carpathians. Acta Geol. Pol., 24, 3: 485-503.



42 References

MOHLER W., 1938 — Mikropaldontologische Untersuchungen in
der nordschweizerischen Juraformation. Abh. Schweizerische
Palaeont. Gesellschaft, 60: 1-53.

MORYCOWAE., 1964 — Hexacoralla des couches de Grodziszcze
(Nocomien, Carpathes). Acta Palaeont. Pol., 9, 1: 1-102.

MORYCOWA E., MORYC W., 1976 — The Upper Jurassic sedi-
ments in the Foreland of the Polish Carpathians (Sandomierz Ba-
sin) [Eng. Sum.]. Rocz. Pol. Tow. Geol., 46, 1-2: 231-288.

MOULLADE M., 1960 — Sur quelques foraminiféres du Crétacé
inférieur des Baronnies (Drome). Rev. Micropaléont.,3: 131-142.

MOULLADE M., 1966 — Etude stratigraphique et micropaléon-
tologique du Crétacé Inferiéur de la “Fosse Vocontienne”. Doc-
uments des Laborat. Géol. Faculté Sc., Lyon, 15, 1-2: 1-369.

MOUSSAVIANE., 1992 — On Cretaceous bioconstructions: com-
position and evolutionary trends of crust-buiding associations.
Facies, 26: 117-144.

MURGEANU G., FILIPESCU M.G., 1933 — Calpionella
carpathica n. sp. dans les Carpathes roumaines. Notationes
Biologicae, 1: 63, 64.

NAGY I, 1966 — A Stomiosphaera és Cadosina nemzetség
rétegtani szerepe a Mecseki felsjuraban. Foldt. Kozl., 96, 1:
86-97.

NAGY I. 1986 — Investigation of calpionellides from the Mecsek
Mountains (S. Hungary). Acta Geol. Hungar., 29: 45-64.

NAGY J., 1992 — Environmental significance of foraminiferal

morphogroups in Jurassic Noth Sea deltas. Palaeogeogr., Palaeo-,

climat., Palaeoecol., 95: 111-134.

NEAGU T., 1979 — Donneés nouvelles concernant les represén-
tants de la famille des Pfenderinidae de I'Eocretacé de la Dobro-
gea Méridionale (Roumanie). Rev. Esp. Micropaleont. 11, 3:
479-504.

NEAGU T., 1984 — Nouvelles données sur la morphologie du test,
sur la systematique et la nomenclature des Milioidés Aga-
tisthegues du Mésozoique. Rev. Esp. Micropaleont., 16: 75-90.

NEAGU T., 1986 — Barremian—Lower Aptian miliolid fauna in
Southern Dobrogea (Romania). Rev. Esp. Micropaleont., 28:
313-348.

NEAGU T., 1994 — Early Cretaceous Trocholina group and some
related genera from Romania. Part 1. Rev. Esp. Micropaleont.,
26,3: 117-143.

NEAGU T., 1995 — The Cretaceous Trocholina group and some re-
lated genera from Romania. Part II. Rev. Esp. Micropaleont.,27:
5-40.

NEAGU T., 1999 — Lower Cretaceous calcareous agglutinated
foraminifera from Southern Dobrogea — Romania. Part IV.
Miscelianea (Lituolacea, Biokovinacea, and Loftusiacea — so-
me new taxa). Acta Palaeont. Romaniae, 2: 287-304.

NEAGUT.,NEAGU M., 1995 — Smaller agglutinated foraminifera
from the acanthicum Limestone (Upper Jurassic), Eastern Car-
pathians, Romania. /n: Proc. IV IWAF, Krakéw, Poland, Sep-
tember 12-19, 1993 (Eds. M., Kaminski et al.). Grzybowski
Found. Spec. Publ., 3: 211-225.

NEAGU T., CIRNARU P., 2001 — Benthic calcareous foraminifera
from the Lower Cretaceous deposits — Southern Dobrogea —
Romania. Il — Spirillinida and Rotaliida (Placentulinidae). Acta
Paleont. Romaniae, 3:283-297.

NOWAK W., 1963 — Spostrzezenia nad wystepowaniem nie-
ktorych planktonicznych mikroorganizméw w utworach gor-
nego malmu i neokomu Karpat Bielskich [In Polish only].
Kwart. Geol., 7, 3: 552-554.

NOWAK W., 1964 — Egzotyki dolnych tupkéw cieszynskich z
Jasienicy [In Polish only]. Kwart. Geol., 8, 3: 973-974

NOWAK W., 1965 — Uwagi o rozwoju i pozycji stratygraficznej
utwordw z profilu Géry Zamkowej w Cieszynie [In Polish only].
Kwart.Geol., 9, 4: 945-946.

NOWAK W., 1967 — Development and stratigraphic position of
the formations from Goéra Zamkowa at Cieszyn on Olza [Eng.
Sum.]. Kwart. Geol., 11, 2: 336-351.

NOWAK W., 1968 — Stomiosphaerids of the Cieszyn beds (Kime-
ridgian-Hauterivian) in the Polish Cieszyn Silesia and their
stratigraphical value [Eng. Sum.]. Rocz. Pol. Tow. Geol., 38,
2-3:275-327.

NOWAK W., 1971 — Distribution and variability of Calpionella
Lorenz 1902 (Tintinnida) in the Cieszyn Limestones, Polish
Western Carpathians. Rocz. Pol. Tow. Geol., 41, 4: 571-597.

NOWAK W., 1973 — Jura Karpat zewnetrznych. /n: Budowa
geologiczna Polski, t.1, cz. 2 (Ed. S. Sokotowski): 389401,
464-467. Wyd. Geol. Warszawa.

NOWAK W., 1976 — Parastomiosphaera malmica (Borza) from
the Polish Carpathians and their stratigraphical value for the
Lower Tithonian deposits. Rocz. Pol. Tow. Geol., 46, 1-2:
89-134.

NOWAK W., 1978 — Semichitinoidella n. gen. (Tintinnina) of the
Upper Jurassic of the Czorsztyn succession, Pieniny Klippen
Belt (Carpathians, Poland). Rocz. Pol. Tow. Geol., 48, 1: 317

NOWAK W., 1980 — Podrzad Tintinnina Claparede & Lachman,
1858. In: Budowa geologiczna Polski t. III, Atlas Skamie-
nialo$ci przewodnich i charakterystycznych. Cz. 2b, mezozoik,
jura (Ed. L. Malinowska): 329-338. Wyd. Geol. Warszawa

NOWAK W., 1984 — Rzad Spirotrochida Biitschli, 1889. /n: Budo-
wa geologiczna Polski t. ITI, Atlas Skamieniatosci przewodnich
i charakterystycznych. Cz. 2c, mezozoik, kreda (Ed. L. Mali-
nowska): 67-75. Wyd. Geol., Warszawa.

OBERMAIJER M., 1986 — Mikrofacje i wiek formacji wapienia
pieninskiego (tyton-barem) jednostki Grajcarka we wschodniej
czgsci Pieninskiego Pasa Skatkowego [Eng. Sum.]. Prz. Geol.,
6: 317-323.

OESTERLE H., 1868 — Foraminiferen der Typolakalitit der Bir-
mensdorfer-Schichten, unterer Malm (Teilrevision der Arbeiten
von J. Kiibler & H. Zwingli, 1866-1870 und von. Haeusler
1881-1893). — Eclogae Geol. Helv. 61, 2: 321-386.

OLSZEWSKA B., 1984 — A paleoecological interpretation of the
Cretaceous and Paleogene foraminifers of the Polish Outer
Carpathians [Eng. Sum.]. Biul. Inst. Geol., 346: 7-45.

OLSZEWSKA B., 1997 — Foraminiferal biostratigraphy of the Po-
lish Outer Carpathians: a record of basin geohistory. Ann. Soc.
Geol. Pol., 67, 2-3: 325-337.

OLSZEWSKA B., 1998 — Nowe kierunki w badaniach straty-
graficznych Karpat i podtoza i ich znaczenie — dla poszukiwan
weglowodorow. [n: Dzien dzisiejszy przemystu naftowego
(Eds. P. Dziadzio et al): 62-64. 50-lecie Oddzialu Gorlice
SITPNIG, Wysowa 27-30.05.1998. Materiaty konferencyjne.

PAALZOW §S., 1932 — Die Foraminiferen aus den Transversarius-
-Schichten und Impressa-Tonen der norddstlichen Schwibi-
schen Alb. Jahrh. Ver. Vaterl. Naturkunde Wiirttenberg, 88:
81-142.

PELISSIE T., PEYBERNES B., REY I.,1982 — Tectonique des
plaques et paléobiogéographie des grandes Foraminiféres ben-
thiques et des Algues calcaires du Dogger a Albien sur le portour
de la Mésogée. Bull. Soc. Geol. France, 24: 1069-1076.



References 43

PESZAT C., 1967 — Rozwdj litologiczny i warunki sedymentacji
wapieni cieszynskich. Pr. Geol. PAN, 44: 1-111.

PEYBERNES B., 1976 — Le Jurassique et le Crétacé inférieur des
Pyrénées franco-espagnoles entre la Garonne et la Méditerranée.
These Sciences Nat. Imp. C.R.D.P., Toulouse.

POP G., 1994 — Calpionellid evolutive events and their use in
biostratigraphy. Rom. J. Stratigr., 76: 724.

POP G., 1997 — Tithonian to Hauterivian praetintinnids and tin-
tinnids: bioevents and biozones. Mineral. Slovaca,29:304-3035

POZARYSKIW., 1956 —Kreda. In: Regionalna geologia Polski, 2,
Region Lubelski (Ed. M. Ksiazkiewicz.): 14-62, PWN, PTG.
Krakow.

PSZCZOLKOWSKI A., 1996 — Calpionellid stratigraphy of the
Tithonian—-Berriasian pelagic limestones in the Tatra Mts (Wes-
tern Carpathians). Stud. Geol. Pol., 109: 103-127.

RADOMSKI A., 1967 — Some stratigraphic units based on nanno-
plankton in the Polish Outer Carpathians. Biul. Inst. Geol., 211:
385-390.

REHAKOVA D., 1995 — Nové poznatky o distribacii kalpionelid
vo vrehnojurskych a spodnokriedovych stvrstviach Zpadnych
Karpét. Miner. Slov., 27: 308-318.

REHAKOVA D., 1998 — Calpionellid genus Remaniella Catalano
1956 in Lower Cretaceous pelagic deposits of Western Carpa-
thians. Miner. Slov., 30: 443452,

REHAKOVA D., 1999 — Evolution and distribution of the Late Ju-
rassic and Early Cretaceous Calcareous dinoflagellates recorded
in the Western Carpathian pelagic carbonate facies. Geol
Carpath., 50, Sp. Issue: 66-67.

REHAKOVA D., 2000 — Calcareous dinoflagellate and calpio-
nellid bioevents versus sea-level fluctuations recorded in the
west-carpathian (Late Jurassic/Early Cretaceous) pelagic envi-
ronments. Geol. Carpath., 51, 4: 229-243.

REHAKOVA D., 2002 — Chitinoidella Trejo, 1975 in Middle
Tithonian carbonate pelagic sequences of the West Carpathian
Tethyan area. Geol. Carpath., 53, 6: 36-379.

REHAKOVA D., MICHALIK J., 1996 — Stomiosphaera or Ortho-
pithonella ? Cadosina or Obliguipithonella ? notes to ultrastruc-
ture and systematics of some Jurassic-Cretaceous calcareous
dinoflagellates from Western Carpathians. Ainer. Slov., 28:
92-98.

REHAKOVA D., MICHALIK I., 1997— Evolution and distribution
of tintinnids the most characteristic constitutents of Lower
Cretaceous Tethyan microplankton. Crefaceous Research, 18:
494-504,

REHANEK I., 1982 — New species of the genus Colomisphaera
Nowak from the Tithonian and Upper Cretaceous. Geol. Zbor.
Geol. Carpath., 33: 219-228.

REHANEK 1., 1985a — Colomisphaera conferta n, sp. (Stomio-
sphaeridae Wanner, 1940) from the Lower Cretaceous of the
West Carpathians. Vést. Ustied. Ustavu Geol., 60: 171-173.

REHANEK 1J., 1985b — Cadosinidae Wanner and Stomiosphae-
ridae Wanner (incertae sedis) from the Mesozoic limestone of
southern Moravia. Cas. Miner. Geol., 30; 367-378.

REHANEK 1J., 1987 — Stomiosphaerina proxima n. sp. (Stomio-
sphaeridae) from the Central West Carpathian Paleogene basal
breccias. Geol. Zbor. Geol, Carpath., 38: 695-703.

REHANEK 1., 1992 — Valuable species of cadosinids and stomio-
sphaerids for determination of the Jurassic—Cretaceous bound-
ary (vertical distribution, biozonation). Scripta, Geology, 22:
117-119.

REHANEK 1., CECCA F.,1993 — Calcareous dinoflagellate cysts
biostratigraphy in Upper Kimmieridgian-Lower Tithonian pe-
lagic limestones of Marches Apennines. Rev. Micropalont., 36,
2:143-163.

REMANE I., 1962 — Zur Calpionellen-Systematik. Neues. Jahrb.
Geol. Paldont. Mh., 1: 8-24

REMANE J., BAKALOVA-IVANOVA D., BORZA K., KNAU-
ERJ.,NAGY L., POP G.,1986 — Agreement on the subdivision
of the standart calpionellid zones defined at the II-nd Planktonic
Conference, Roma 1970. Acta Geol. Hungar., 29, 1-2: 5-14.

SAID R., BAKARAT M.G., 1958 — Jurassic microfossils from
Gebel Maghara, Sinai, Egypt. Micropaleontology, 4,3:231-272.,

SAMSONOWICZ J., 1948 — Cretaceous deposits in bore-holes in
1.6dz Basin (Central Poland). Biul. Inst. Geol., 50: 1-41.

SCHLAGINWEIT F., EBLI O., 1999 — New results on micro-
facies, biostratigraphy and sedimentology of Late Juras-
sic—Early Cretaceous platform carbonates of the Northern
Calcareous Alps. Part I: Tressenstein Limestones, Plassen For-
mation. Abh. Geol. Bundesanstalt, 56: 379—418.

SEIBOLD E., SEIBOLD 1., 1960 — Foraminiferen der Bank- und
Schwamm-Fazies im unteren Malm Siiddeutschlands. Newes
Jahrb. Geol. Paldont. Abh., 109, 3: 309-438.

SLOMKA T., 1986a— Analiza sedymentacji warstw cieszynskich
metodami statystyki matematycznej. Ann. Soc. Geol. Pol., 56,
3-4:227-336.

SEOMKA T., 1986b — Podmorskie sptywy masowe w dolnych
tupkach cieszynskich. Zesz. Nauk. AGH, Geologia, 12,4:25-35.

SOTAK I., MISIK M., 1997 — Late Jurassic and Early Cretaceous
algal and foraminiferal benthic communities and biofacies from
the Western Carpathians. Miner. Slov. 29: 345-346.

STRENG M., HILDEBRAND-HABEL T., WILLEMS H., 2002 —
Revision of the genera Sphaerodinella Keupp and Versteegh,
1989 and Orthopithonella Keupp in Keupp and Mutterlose, 1984
(Calciodinelloideae, calcareous dinoflagellate cysts). J. Paleont.
76, 3: 397-407.

SUJKOWSKI Z., 1931 — Etude pétrographique du Crétacé de Po-
logne. La série de Lublin et sa comparaison avec la craie
blanche. Spraw. Panstw. Inst. Geol., 6, 3: 485-612.

SUJKOWSKI Z., 1934 — Roches crétacées entre les villes Pilica et
Szczekociny. Spraw. Panstw. Inst. Geol., 8, 1: 39-70.

SZTEJN J., 1957 — Stratygrafia mikropaleontologiczna dolnej
kredy w Polsce srodkowej. Pr. Inst. Geol., 22: 1-95.

SZYDLO A., 1997 — Biostratigraphical and paleoecological sig-
nificance of small foraminifera assemblages of the Silesian
(Cieszyn) Unit, Polish Western Carpathians. Ann. Soc. Geol.
Pol., 67, 2-3: 345-354,

SZYDLO A., 1999 — Paleobiogeographical remarks of Titho-
nian—Berriasian foraminifers in the Polish Outer Carpathians.
Geol. Carpath., 50,2: 76-77.

SZYDLO A., 2003 — Foraminiferan biocenoses from the Juras-
sic—Cretaceous boundary in the Cieszyn Basin (Polish Outer
Carpathians) [Eng. Sum.]. Prz. Geol., 51, 11: 981.

SZYDLO A., 2004 — The distribution of agglutinetd foraminifers in
the Cieszyn Basin, Polish Outer Carpathians. /n: (Eds. M. Bubik,
M.A. Kaminski) Grzybowski Found. Spec. Publ., 8: 451-460.

SZYDLO A., JUGOWIEC M., 1999 — Foraminifera and calca-
reous nannoplankton assemblages from ?Tithonian—Berria-
sian—Hauterivian “Cieszyn Beds” (Silesian Unit), Polish Western
Carpathians. Geol. Carpath., 50, 2: 203-211.



44 References

SZYMAKOWSKA F., 1981 — Stratigraphy of the Lower Creta-
ceous deposits of the Outer Flysch Carpathians based on ammo-
nites [Eng. Sum.]. Biul. Inst. Geol., 331: 57-68.

SWIDZINSKI H., 1948 — Stratigraphical index of the Northern
Flysch Carpathians. Biul. Inst. Geol., 37: 1-128.

SLACZKA A., OSZCZYPKO N., MALATA E., CIESZKOW-
SKIM., 1999 — An early history of the Outer Carpathian Basin.
Geol. Carpath., 50, Sp. Issue: 170-172.

UHLIG V., 1901 — Uber die Cephalopodenfauna der Teschener
und Grodistcher Schichten. Denkschr. Akad. Wiss. Wien, Math.
Nat. CIL, 72: 1-87.

UNRUG R., 1969 — Wycieczka 1. Cieszyn—Puricow. In: Prze-
wodnik geologiczny po Zachodnich Karpatach Fliszowych (Ed.
R. Unrug): 60-62. Wyd. Geol., Warszawa.

VASICEK Z., 1996 — Aptychi and stratigraphy of the Lower Creta-
ceous in the Western Carpathians. Mitt. Geol.-Palont. Inst. Univ.
Hamburg., 77: 221-241.

VASICEK Z., MICHALIK J., REHAKOVA D., 1994 — Early Cre-
taceous stratigraphy, paleogeography and life in Western Carpa-
thians. Beringueria, 10: 31-69.

VOGLER J.,, 1941 — Ober-Jura ond Kreide von Misol (Nieder-
lindish-Ostindien). In: Beitriige zur Geologie von Niederldn-
disch-Indien (Ed. J. Wanner). Palaeontographica Suppl., 4, 4:
246-292.

WALLD.,DALEB., 1968 — Quaternary calcareous dinoflagellates

(Calciodinellidea) and their natural affinities. J. Paleont., 42:
1395-1408.

WANNER J., 1940 — Gesteinsbildende Foraminiferen aus Malm
und Unterkreide des Ostlichen Ostindischen Archipels nebst
Bemerkungen iiber Orbulinaria Rhumbler und andere verwandte
Foraminiferen. Paldont. Z., 22, 2: 75-97.

WEYNSCHENK R., 1950 — Die Jura-Mikrofauna und —flora des
Sonnwendgebirges (Tirol). Schlern-Schriften, Universitdt Inns-
bruck, 83: 1-32.

WIERZBOWSKI A., REMANE J., 1992 — The ammonite and
calpionellid stratigraphy of the Berriasian and lowermost Valan-
ginian in the Pieniny Klippen Belt (Carpathians, Poland).
Eclogae Geol. Helv., 85, 3: 871-891.

WILLEMS H., 1992 — Kalk-Dinoflagellaten aus dem Unter-Maas-
tricht der Insel Riigen. Z. Geol. Wiss., 20, 1-2: 155-178.

YOKOYAMA M., 1890 — Foraminiferen aus dem Kalksteine von
Torinosu und Kompira. Denkschr. Akad. Wiss. Wien, Math. Nat.
Cl., 57. 26-27.

ZEDLER B., 1961 — Stratigraphische Verbreitung und Phylogenie
von Foraminiferen des nord-westdeutschen Oberhauterive. Pa-
ldont. Z.,35: 28-61.

ZEISS A., 1986 — Comments on a tentative correlation chart for the
most important marine provinces at the Jurassic/Cretaceous
boundary. Acta Geol. Hung., 29, 1-2; 27-30.

ZEJSZNER L., 1846 — Rzut oka na budowe geologiczng Tatréw
i wzniesien do nich réwnolegtych, tudziez poréwnanie ich skat
warstwowych z alpejskimi. Dzwon Literacki, 1: 27-42,
142-160, 219-242.



PLATES



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

-

10.

1L

12.

13.

14,

15,

16.

17.

1,2,

Plate I
Chitinoidella boneti Doben, x 800, Cisownica-Tu} 7, Lower Cieszyn Shales, Middle Tithonian
Praetintinnopsella andrusovi Borza ¥ 800, Puticow 3, Lower Cieszyn Shales, Middle Tithonian
Calpionella elliptalpina Nagy, * 800, Cisownica—Tul 108, Cieszyn Limestones, Upper Tithonian
Calpionella alpina Lorenz, * 400, Géra Zamkowa 36, Cieszyn Limestones, Middle Berriasian
Calpionella elliptica Cadish, * 400, Gora Zamkowa 36, Cieszyn Limestones, Middle Berriasian
Tintinnopsella subacuta Colom, % 800, Kamienica III 62, Cieszyn Limestones, Upper Berriasian
Tintinnopsella carpathica (Murgeanu & Filipescu), % ‘800, Wapienica Fabryczna 59, Cieszyn Limestones, Middle Berriasian
Tintinnopsella colomi Boller, x 800, Wapienica Fabryczna 114, Cieszyn Limestones, Upper Berriasian
Tintinnopsella longa (Colom), x 800, Cisownica—Tut 185, Cieszyn Limestones, Upper Berriasian
Calpionellopsis oblonga (Cadish), x 800, Cisownica-Tu} 185, Cieszyn Limestones, Upper Berriasian
Crassicollaria brevis Remane, * 800, Kozy 10, redeposited to Cieszyn Limestones, Upper Berriasian
Crassicollaria intermedia Durand Delga, x 400, Géra Zamkowa 7, redeposited to Cieszyn Limestones, Lower Berriasian
Crassicollaria parvula Remane, x 400, Kamienica I-11 17, Cieszyn Limestones, Lower Berriasian
Crassicollaria posttithonica Nowak, * 400, Kamienica I-1I 7, Cieszyn Limestones, Lower Berriasian
Calpionellopsis simplex (Colom), * 250, Cisownica—Tul 185, Cieszyn Limestones, Upper Berriasian

Remaniella filipescui Pop, x 400, Géra Zamkowa 70, Cieszyn Limestones, Lower Valanginian
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Plate 11
Crustocadosina semiradiata (Wanner), x 800, Wapienica Fabryczna 138, Cieszyn Limestones, Upper Berriasian
Cadosina fusca Wanner, x 800, Kozy 64, Cieszyn Limestones, Upper Berriasian
Cadosina minuta Borza, x 800, Olza 22, Cieszyn Limestones, Middle Berriasian
Colomisphaera heliosphaera (V qgler), x 800, Olza 23, Cieszyn Limestones, Middle Berriasian
Stomiosphaera echinata Nowak, x 800, Halenow 54 093, Grodziszcze Shales, Hauterivian
Stomiosphaera moluccana Wanner, x 800, Kamienica I-1I 3, Lower Cieszyn Shales, Upper Tithonian
Stomiosphaera polygona Vogler, x 800, Halenow 54 093, Grodziszcze Shales, Hauterivian
Colomisphaera carpathica (Borza), x 800, Cisownica—Tul 78, Cieszyn Limestones, Upper Tithonian
Colomisphaera cieszynica Nowak, x 800, Kamienica I-1I 9, Cieszyn Limestones, Lower Berriasian
Colomisphaera fortis Rehanek, x 800, Cieszyn IG 1 85, Lower Cieszyn Shales, Upper Tithonian
Stomiosphaera wanneri Borza, x 800, Kamienica IIT 164, Upper Cieszyn Shales, Lower Valanginian
Colomisphaera lapidosa (Vogler), x 800, Cisownica 2, upper part of the Lower Cieszyn Shales, Upper Tithonian
Colomisphaera conferta Rehanek, Kamienica ITI 123, Upper Cieszyn Shales, Lower Valanginian
Cadosinopsis nowaki Borza, x 800, Lipnik 60 136, Grodziszcze Shales, Hauterivian
Stomiosphaerina proxima Rehanek, x 800, Kamienica I-1I 48, Cieszyn Limestones, Lower Valanginian.

Colomisphaera lucida Borza, x 800, Cisownica 4, Lower Cieszyn Shales, Upper Tithonian
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Plate IIT
Colomisphaera radiata (Vogler), x 800, Puficéw 10, Lower Cieszyn Shales, Middle Tithonian
Colomisphaera tenuis (Nagy), » 800, Kamienica I-1I 2, Lower Cieszyn Shales, Upper Tithonian
Colomisphaera vogleri (Borza), x 800, Kamienica III 181, Upper Cieszyn Shales, Lower Valanginian
Comittosphaera misolensis (Vogler), x 800, Cisownica—Tut 78, Cieszyn Limestones, Upper Tithonian
Comittosphaera pulla (Borza), x 800, Puricéw 3, Lower Cieszyn Shales, Middle Tithonian
Comittosphaera ornata (Nowak), x 800, Kamienica I-1I 2, Lower Cieszyn Shales, Upper Tithonian
Comittosphaera sublapidosa (Vogler), x 800, Kamienica I-1I 3, Lower Cieszyn Shales, Upper Tithonian
Carpistomiosphaera borzai (Nagy), x 800, Cisownica—Tul 39, Lower Cieszyn Shales, Middle Tithonian
Carpistomiosphaera tithonica Nowak, * 400, Cisownica—Tut 36, Lower Cieszyn Shales, Middle Tithonian
Carpistomiosphaera valanginiana Borza, x 800, Kamienica III 123, Upper Cieszyn Shales, Upper Berriasian
Parastomiosphaera malmica (Borza), * 800, Kamienica I-1I 3, Lower Cieszyn Shales, Upper Tithonian
Koskinobullina socialis Cherchi & Schroeder, x 200, Cisownica—Tul 78, Lower Cieszyn Shales, Upper Tithonian
Clypeina sp., transversal section, % 200, Wapienica Fabryczna 153, Cieszyn Limestones, Lower Valanginian
Terebella lapilloides Miinster, transversal section, x 200, Cisownica—Tuf 78, Lower Cieszyn Shales, Upper Tithonian

Charophyta (Clavatoracea), transverse section of stem internode, x 200, Cisownica—Tut 178, Cieszyn Limestones, Upper Ber-
riasian
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Plate IV

Thalmannammina neocomiensis Geroch, sagital section, % 400, Kamienica III 81, Cieszyn Limestones, Upper Berriasian
Glomospiravariabilis Kiibler & Zwingli, transverse section, x 200, Kamienica ITI 205, Upper Cieszyn Shales, Lower Valanginian
Nautiloculina cretacea Peybernes, axial section, x 200, Cisownica 24, Upper Cieszyn Shales, Lower Valanginian.
Ammodiscus sp., axial section, x 400, Kamienica III 205, Upper Cieszyn Shales, Lower Valanginian

Mezoendothyra izjumiana Dain, 5 — horizontal section, x 200, 6 — axial section, x 200, Gumna 3, Lower Cieszyn Shales,
Upper Tithonian

Charentia evoluta (Gorbatchik), 7— axial section, x 80, 8 — horizontal section, x 200, Wapienica Fabryczna 138, Cieszyn Li-
mestones, Upper Beriasian.

Mesoendothyra involuta Neagu, axial section, x 200, Cisownica 11, Lower Cieszyn Shales, Lower Berriasian
Pseudocyclammina lituus (Y okoyama), axial section, x 80, Cisownica 5, Lower Cieszyn Shales, Upper Tithonian
Trochammina vocontiana Moullade, horizontal section, x 80, Cisownica-Tut 185, Cieszyn Limestones, Upper Berriasian
Palaeogaudryina magharaensis Said & Bakarat, longitudinal section, x 200, Olza 25, Cieszyn Limestones, Middle Berriasian
Pseudoreophax cisownicensis Geroch, longitudinal section, x 200, Olza 25, Cieszyn Limestones, Middle Berriasian
Pseudoclavulina sp., longitudinal section, x 400, Cisownica 2, Cieszyn Limestones, Upper Berriasian

Belorussiellacf. taurica Gorbatchik, tangential longitudinal section, * 200, Olza 22, Cieszyn Limestones, Middle Berriasian
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Plate V

Uvigerinammina uvigeriniformis (Seibold & Seibold), longitudinal section, x 200, Kamienica I-II 62, Cieszyn Limestones,
Lower Valanginian

Falsogaudryinella neagui Bartenstein, longitudinal section, x 200, Cisownica—Tut 111, Cieszyn Limestones, Middle-Upper
Berriasian

Pfenderina cf. flandrini Neagu, longitudinal section, x 200, Cisownica 24, Upper Cieszyn Shales, Lower Valanginian
Pfenderina cf. aureliae Neagu, longitudinal section, * 200, Olza 25, Cieszyn Limestones, Middle Berriasian
Protomarssonella kummi (Zedler), longitudinal section, x 200, Kamienica III 45, Cieszyn Limestones, Middle Berriasian

Protomarssonella hechti (Dieni & Massari), longitudinal section, * 200, Wapienica Fabryczn 17a, Cieszyn Limestones, Lower
Berriasian

Pseudomorulaeplecta franconica (Giimbel), longitudinal section, x 200, Olza 25, Cieszyn Limestones, Middle Berriasian
Textularia densa Hoffman, longitudinal section, * 200, Cisownica 13, Cieszyn Limestones, Middle Berriasian
Andersenolina alpina (Leupold), axial section, x 80, Olza 23, Cieszyn Limestones, Middle Berriasian

Andersenolina elongata (Leupold), axial section, * 200, Cisownica—Tul 108, Cieszyn Limestones, Lower Berriasian
Andersenolina histeri Neagu, axial section, x 80, Olza 23, Cieszyn Limestones, Middle Berriasian

Neotrocholina molesta (Gorbatchik), axial section, x 200, Cisownica—Tut 108, Cieszyn Limestones, Berriasian
Protopenerolis striata Weynschenk, sub-axial section, x 135, Nowa Marglownia 17, Lower Cieszyn Shales, Upper Tithonian
Ichnusella burlini (Gorbatchik), axial section, x 80, Gumna 2, Lower Cieszyn Shales, Upper Tithonian

Protopeneroplis ultragranulata (Gorbatchik), 15 — oblique section, 16— section parallel to plane of coiling, x 80, Wapienica
Fabryczna 78, Cieszyn Limestones, Upper Berriasian
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Fig. 2.
Fig. 3.
Figs. 4,5.
Fig. 6.
Fig. 7.
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Plate VI
Mohlerina basiliensis (Mohler), axial section, x 200, Kamienica I-1I 3, Lower Cieszyn Shales, Upper Tithonian
Patellina subcretacea (Cushman & Alexander), axial section, x 200, Ciszyn IG 1, Upper Cieszyn Shales, Valanginian
Hechtina praeantiqua Bartenstein & Brand, transverse section, * 200, KamienicaIll 6, Cieszyn Limestones, Lower Berriasian

Decussoloculina barbui Neagu, 4 — longitudinal section, 5 — transversal section, x 200, Cisownica 13, Cieszyn Limestones,
Middle-Upper Berriasian

Rumanoloculina malitiosa Neagu, transversal section, x 200, Kamienica I-II 7, Cieszyn Limestones, Lower Berriasian
Istriloculina fabaria Matsieva & Temirbekova, longitudinal section, * 200, CieszynIG 1, 2, Cieszyn Limestones, Upper Berriasian
Istriloculina terekiensis Matsieva & Temirbekova, transversal section, x 200, Olza 25, Cieszyn Limestones, Middle Berriasian

Scythiloculina confusa Neagu, 9— longitudinal section, 10 — transverse section, * 200, Kamienica [-1I 58, Cieszyn Limestones,
Lower Valanginian

Epistomina ex gr caracolla (Roemer), oblique section, x 200, Cisownica—Tut 185, Cieszyn Limestones, Upper Berriasian
Conorboides cf. tomaszowiensis (Sztejn), vertical section, x 200, Kamienica Il 207, Upper Cieszyn Shales, Lower Valanginian

Paalzowella feifeli (Paalzow), axial section, * 200, Puficéw 6, Lower Cieszyn Shales, Middle Tithonian
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