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Abstract: The diversity and distribution of ammonites in the Tithonian and Lower
Cretaceous of the Western Carpathians reflects local paleogeography. Ammonites
were more diversified on the European shelf from the Tithonian to the Valanginian,
despite the preservational bias in the Central Carpathian sequences. This area was
intermittently connected to the Boreal Realm by seaways, through which faunal
migrations took place. By contrast, ammonite assemblages (purely Tethyan) of the
Zliechov Basin on the Alpine Carpathian microplate displayed maximum diversity
in the Hauterivian. The most diverse Barremian and Aptian ammonite associations
are found in the Godula Basin. Albian ammonites were relatively rare and only
known from the borders of the Penninic Oceanic Trough.

Zusammenfassung: Die Diversitit und Verbreitung der Ammoniten im Tithon
und in der Unterkreide der Westkarpaten spiegelt die lokale Paldogeographie wi-
der. Trotz schlechter Erhaltungsbedingungen in den Zentralkarpaten erreichten
Ammoniten auf dem européischen Schelf vom Tithon bis zum Valangin die hoch-
ste Diversitit. Dieses Gebiet war zeitweilig mit dem borealen Bereich durch Mee-
resstraBen verbunden, durch die Faunenmigrationen ermoglicht wurden. Im Gegen-
katz dazu erreichen die rein tethyalen Ammonitenfaunen des Zliechov-Beckens auf
der Alpin-Karpathen-Mikroplatte ihr Diversititsmaximum im Hauterive. Die
hochstdiversen Ammonitengemeinschaften des Barreme und Apt werden im Godu-
la-Becken beobachtet. Ammoniten des Alb sind relativ selten und nur von den
Rindern des Penninischen Ozeanbeckens bekannt.

Introduction

This paper presents the results of several years of stratigraphic and paleo-
biogeographic research in the Western Carpathians, where ammonites are
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the most abundant elements of the Lower Cretaceous macrofauna. Until
1993, we collaborated closely with Prof. Dr. JosT WIEDMANN, whose
friendly approach and wide experience in ammonite systematics and pa-
laeobiogeographic distribution helped us considerably to correlate the West-
ern Carpathians sequences to those from other basins on a regional and
intercontinental scale.

Cretaceous research has generally become more intensive during the last
decade. The results of many studies have been presented at international
symposia and workshops (4th Cretaceous Symposium in Hamburg 1992,
2nd Symposium on Cretaceous Stage Boundaries in Brussels 1995, Jost
Wiedmann’s Symposium in Tuebingen 1996, 5th Cretaceous Symposium
in Freiberg 1996). Within the frame of IGCP Project No 362 “Tethyan and
Boreal Cretaceous Correlation”, numerous work meetings have also beern
organized (1993 in Coimbra, Portugal; 1994 in Smolenice, Slovakia; 1995
in Maastricht, The Netherlands; 1996 in Freiberg, Germany) and workshops
(Lower Cretaceous Cephalopod Team — 1992: Digne; 1993: Mula; 1994:
Piobbico; 1997: London). Cretaceous research in the Carpathians has bene-
fited from the support of national research grants such as VEGA grant 1081,
GACR 205/96/0753 etc.

The results of these meetings have led to numerous publications. In the
last three years only, the following volumes have been published: Procee-
dings of the 4th International Cretaceous Symposium Hamburg 1992 (edi-
ted by C. SPAETH 1996), the Proceedings of the 3rd Workshop on Early
Cretaceous Cephalopods (ed. by CEcca 1995), Lower Cretaceous Cephalo-
pod Biostratigraphy of the Western Tethys (ed. by BuLoT, ARGOT & AR-
NAUD 1995), as well as several important ammonite monographs (AUTRAN
1993, REBOULET 1996).

General setting

The Mesozoic basinal systems of the Western Carpathians belong to two
megaunits (Outer and Central West Carpathian blocks), which converged
until the Turonian and collided during the early Miocene. The Outer Carpa-
thian basins were formed by an extension of the East European (Fenno-
Sarmatian) shelf foreland. By contrast, the Central Carpathians, which for-
med an integral part of the Mesozoic Alpine — Carpathian (= northern part
of Jurassic — Cretaceous Apulian) microcontinent (MICHALIK 1993, 1994b)
were broken away from the North European shelf during the late Triassic.
Jurassic and Early Cretaceous ESE movement of this block opened the
Penninic Rift, but simultaneously closed the Meliata oceanic branch (Mi-
CHALIK 1990).

Tensional stress in these crustal blocks formed a complex horsts and
basins system, which influenced sea current patterns, plankton populations,
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Fig. 1. Paleogeographic sketch of the Western Carpathians area during Barremian times. 1 - dry land. 2 - epicontinental sea. 3
- carbonate platforms, 4 - slope deposits. § - tensional basins. 6 - oceanic bottom.
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and, thus, the character of the bio- and lithofacies (REHAKOVA & MICHALIK
1994, REHAKOVA 1995a).

The Cretaceous position of the Western Carpathians in a northern edge-
like embayment of the Mediterranean Tethys was special from the point of
view of Tethyan/Boreal paleoclimatic and paleobiogeographic interactions
(MicHALIK 1995). During the Tithonian, Valanginian and early Hauterivian,
several groups of marine organisms migrated from the Lower Saxony Basin
to the Tethys and vice versa through the mouth of the Polish-Danian Trough
(Fig. 1). These migrations modified the character of marine communities,
especially so in the Outer Western Carpathian basins (VASICEK et al. 1994).

Upper Jurassic and Lower Cretaceous deposits form the Outer Carpa-
thians usually form only the poorly preserved base of thick Paleogene
flysch basins infillings, which are tectonically individualized into huge nap=-
pes. Only the southernmost border of the European shelf, which was affec-
ted by tensional movement along a huge strike-slip fault, was transformed
into a complex structure of slices. This strike-slip fault, which contains
large lenticular bodies of Mesozoic sedimentary rocks, is called the Pieniny
Klippen Belt (PKB).

Previous studies

Findings of ammonites were first reported from the Godula partial nappe of
the Silesian Unit in the last century (HOHENEGGER 1855, 1861, UHLIG
1883, 1902). More recently, this fauna has been collected by VASIiCEK
(1972, VASICEK et al. 1994). Lower Cretaceous cephalopods collected du-
ring the last four decades from the Baska development of the Silesian Unit
were recently systematically studied (HouSa & VASICEK in print). The ce-
phalopod fauna of the classical Lower Cretaceous localities of the Magura
Basin which did not yield any ammonite shells, was described by REHAKO-
VA et al. (1995) and ELIAS et al. (1996).

Relatively rich ammonite associations from the Pieniny Klippen Belt
collected since the last century (ZEUSCHNER 1856, NEUMAYR 1871) contain
many poorly known forms. Although some have recently been studieds
(KUTEK & WIERZBOWSKI 1986, WIERZBOWSKI & REMANE 1992, WIERZ-
BOWSKI 1994), a systematic revision is now desirable.

Lower Cretaceous ammonite distribution
Latest Tithonian — Berriasian

a) A rich biohermal Tithonian — earliest Cretaceous fauna (more than 600
known species in the white reefal Stramberk Limestone) dwelled on the
Baska elevation NE of the Silesian Basin. However, cephalopods (ammoni-
tes, aptychi and belemnites), which belonged exclusively to the Mediterra-
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Fig. 2. Lithostratigraphic subdivision of the Lower Cretaceous in the northern part
of the Western Carpathian units and their ammonite content: @ - ammonites, @@
- common ammonites, @@@ - rich in ammonites.

nean province, represent only a small proportion of the assemblage. ZITTEL
(1868) described findings of berriasellid ammonites from white limestone
olistolites in basinal deposits (Komidkov locality). Similar limestone olistoli-
tes with an ammonite fauna are known from the Romanian Eastern Carpa-
thians (PATRULIUS & AVRAM 1976).

b) The major part of the Tithonian-Berriasian basinal infillings (so called
“Godula development”) in the Silesian Unit consists of dark brownish grey
aleurolitic bituminous marls (T€$in Beds) with conglomeratic Ropice Hori-
zon and calciturbiditic TéSin Limestone intercalations. Neither the Silesian-
aor the neighbouring Magura Basin infillings contain any ammonites, with
"he exception of a few endemic, poorly preserved specimens.

¢) Similarly, the infilling of the Magura Basin, preserved only in scarce
tectonic slices, consists of calciturbidites (Kurovice Limestone) with green-
ish gray marls (Tlumacov Marl). The basal clastic part of calciturbidite
rhythms contain redeposited biogene debris: crinoids, corals, fish teeth,
along with clasts of older limestones and (more rarely) volcanic clasts.
The higher part of the rhythmic sequences yielded graded remains of apty-
chi and rarely belemnites. Redeposited aptychi shells are the dominant con-
stituents in the clastic base of the higher (upper Berriasian) turbidite
rhythms.
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Fig. 3. Distribution of main ammonite species in ammonite-bearing formations of
the Western Carpathians. In the upper part of the column, species coming from the
Godula Subunit of the Barremian and Aptian are presented, while in the lower
part, species from the Baska Subunit (Plafiava Formation) of the Valanginian and
basal Hauterivian are given. Underlined genera are considered to be boreal

elements.
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Fig. 3 (continued)

d) Marginal elevations of the Pieniny Klippen Belt (PKB) were character-
ized by the Late Jurassic “Ammonitico Rosso” sedimentation of red nodular
ammonite-rich limestones (Czorsztyn Limestone). During the late Tithonian
(and until the Valanginian on topographic rises), this type of sedimentation
was replaced by the accumulation of pelagic limestones of the “majolica”
facies (Pieniny Limestone). These sediments contain rare berriasellid am-
monites. More common finding of ammonites in the shallower Dursztyn
Limestone, were reported by WIERZBOWSKI & REMANE (1992): Berriasella
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cf. privasensis (PICTET), Spiticeras (S.) aff. groteanum (OPPEL), Neocosmo-
ceras sp.

Valanginian

Berriasian deposits are generally poor in ammonites in the whole Western
Carpathians. Ammonite diversity increased after the late Berriasian and
earliest Valanginian (VASICEK et al. 1994, VASICEK & WIEDMANN 1994,
VaSICEK 1995a,b, HouSA & VASICEK in print) — Figure 2.

a) On the Baska Ridge, greenish marly (Olivetskd Formation), reddish de-
trital limestones (Koprivnice Formation), or dark grey pelites gradually re-
placed biohermal carbonates. Ammonites were recovered from redeposited
reef/slope deposits included in the Stramberg Limestone Fm in the Stram
berk area. They cannot be collected by a bed-by-bed method, and their age
determination is supported by data from the literature (HouSA & VASICEK in
print). However, the preservation of ammonite shells is rather poor and they
are represented mostly by reworked internal and sculptural molds. Dark
pelites contain usually pyrite molds of juvenile shells. Ammonites found
with aptychi, belemnites and benthic organisms (bivalves, brachiopods, cri-
noids, echinoids, etc.) are represented by: Thurmanniceras thurmanni (Pic-
TET & CAMPICHE), T. cf. pertransiens (SAYN), Kilianella ex gr. roubaudiana
(D’ORBIGNY), Platylenticeras ex gr. marcousianum (D’ORBIGNY), Pl car-
dioceroides (SAYN), Neolissoceras salinarium (UHLIG), Karakaschiceras
ex gr. quadristangulatum (SAYN), Protancyloceras cf. punicum ARNOULD-

Fig. 4. Redeposited Valanginian and Early Hauterivian ammonites from the enve-
lope formations of Stramberk Limestone bodies (Stramberk, Outer Carpathians,
Silesian Unit, Baska Subunit).

1-2: Neolissoceras salinarium (UHLIG); 1 - lateral view, 2 - ventral view; Pldfiava
Formation, Early Valanginian, spec. 412/S54; x 1.4. 3: Platylenticeras ex gr. mar-
cousianum (D’ORBIGNY); Fragment of the adult whorl. Plafiava Formation, Early
Valanginian, spec. 161/S12; x 0.7. 4: Kilianella ex gr. roubaudiana (D’ORBIGNY )
Planava Formation, Early Valanginian, spec. 216/S12; x 1.4. §: Thurmanniceras
thurmanni (PICTET & CAMPICHE); Pldilava Formation, Early Valanginian, spec.
178/845; x0.7. 6-7: Protancycloceras cf. punicum ARNOULD-SAGET; 6 — lateral
view, 7 - ventral view. Olivetskd Formation, Early Valanginian (?), spec. 223;
x2.1. 89: Saynoceras verrucosum ( D’ORBIGNY); 8 - lateral view, 9 - ventral
view; Pldniava Formation, Late Valanginian, spec. 429/S55; x 2.1. 10: Endemoce-
ras ex gr. amblygonium (NEUMAYR & UHLIG); Pldfiava Formation, Early Hauter-
ivian, spec. 418/S55; x 0.7. 11: Prodichotomites ex gr. complanatus (KOENEN); de-
formed fragment. Plaiiava Formation, Late Valanginian, spec. 436/S55; x 0.7. 12-
13: Prodichotomites ex gr. complanatus (KOENEN); 12 - lateral view, 13 - ventral
view; Planava Formation, Late Valanginian, spec. 323/S44; x 2.1.
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SAGET, etc. Upper Valanginian dark marls yielded an assemblage of Sayno-
ceras verrucosum (D’ORBIGNY), Valanginites wilfridi (KARAKASCH), V. ex
gr. nucleus (ROEMER), Prodichotomites ex gr. complanatus (KOENEN), Neo-
comites neocomiensis (D’ORBIGNY), N. teschenensis (UHLIG), Criosarasi-
nella cf. furcillata THIEULOY, Bochianites neocomiensis (D’ORBIGNY) (Fig.
3, 4). Both the associations mentioned here are accompanied by abundant
phylloceratids, lytoceratids and Neolissoceras grasianum (D’ORBIGNY) of
little stratigraphical value. Scarcely deformed ammonites (Criosarasinella
cf. furcillata THIEULOY) sculptural molds (no more pyritized specimens)
occur in the higher parts of the black shale sequence.

b) Pelites of the TeSin-HradiSt¢ Formation deposited in the “Godula se-
quence” of the Silesian Basin contain pelosiderite nodules, exploited for
iron production during the last century. The concretions contain Valanginian
ammonites, which were studied by UHLIG (1883, 1902), and were later
revised with additional specimens by VASiCEk (1975). The early Valangin-
ian association consists of Kilianella ex gr. roubaudiana (D’ORBIGNY), K.
clavicostata NikoLov, Fuhriella michaelis (UHLIG), Platylenticeras cf. he-
teropleurum (NEUMAYR & UHLIG), Pl pseudograsianum (UHLIG), Busnar-
doites campylotoxus (UHLIG), Neolissoceras salinarium (UHLIG). In con-
trast, Neocomites neocomiensis (D’ORBIGNY), N. teschenensis (UHLIG), T.
callidiscus THIEULOY, T. paraplesius (UHLIG), T. scioptychus (UHLIG) and
the first representatives of N. neocomiensiformis (UHLIG), are frequent in
the late Valanginian ammonite assemblage.

¢) No Valanginian ammonite shells have yet been found in the Magura
Basin. Calciturbidite intercalations in calcareous flysch deposits yielded an
association of early Valanginian aptychi.

d) Lower Valanginian deposits (marly limestones) of the PKB contain no
ammonites. The oldest ammonites belong to the Late Valanginian Saynoce-
ras verrucosum Zone: Neocomites platycostatus (SAYN), Bochianites neoco-

Fig. 5. Late Valanginian ammonites of the Pieniny Klippen Belt (Outer Carpa-
thians) and of the Manin Unit (Central Carpathians).

1: Criohimantoceras sp.; Late Valanginian, Revi$né locality, spec. Rev-96/8; x 0.7.
2: Himantoceras trinodosum THIEULOY; Late Valanginian, Horné Srnie, “Na
Dlhej” quarry, spec. Sm-35/2; x 0.7. 3: Criosarasinella furcillata THIEULOY; Late
Valanginian, Butkov quarry (Manin Unit), spec. BK-13; x 0.7. 4: Oosterella ex gr.
gaudryi (NICKLES); Late Valanginian, Horné Srnie, “Na dlhej” quarry, spec. Srn-
35/5; x0.7. 5: Valanginites nucleus (ROEMER); Late Valanginian, Revi$né locality,
spec. Rev-96/3; x 1.4. 6: Neocomites praediscus REBOULET; Late Valanginian, Re-
vi$né locality, spec. Rev-96/2; x 1.4. T: Phylloceras (Hypophylloceras) thetys
(D’ORBIGNY); Late Valanginian, Revi$né locality, spec. Rev-96/7; x 0.7.
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miensis (D’ORBIGNY), Protetragonites quadrisulcatus (D’ORBIGNY) and Ol-
costephanus sp. (Rochovica locality, VASICEK et al. 1992). Cherty limesto-
nes belonging to the Himantoceras trinodosum Zone (Fodorka near Horné
Srnie, Revi$né, Podbranc localities) contain Neolissoceras grasianum, Ol-
costephanus cf. detonii (RODIGHIERO), Valanginites nucleus (ROEMER), Bo-
chianites neocomiensis (D’ORBIGNY), B. oosteri, Himantoceras trinodosum
THIEULOY, Criohimantoceras sp., Oosterella ex gr. gaudryi (NICKLES),
Jeanthieuloyites cf. quinquestriatus (BESAIRE), Neocomites teschenensis
(UHLIG), N. platycostatus SAYN, N. praediscus REBOULET, and Olcostepha-
nus sp. (Fig. 3, 5, 6).

e) Lower Valanginian deposits of the Manin Unit, forming the peripheral
part of the Fatric Basin in the Alpine-Carpathian microcontinent contain
Kilianella retrocostata SAYN, K. clavicostata N1IKOLOV, Neolissoceras salid
narium (UHLIG), N. grasianum (D’ORBIGNY), Busnardoites campylotoxus
(UHLIG), etc. The upper Valanginian part of this basinal infilling yielded
Neocomites teschenensis (UHLIG), N. beaumugnensis SAYN, Teschenites
subflucticulus REBOULET, Himantoceras trinodosum THIEULOY, Olcoste-
phanus nicklesi WIEDMANN & DIENE, Bochianites neocomiensis (D’ ORBIG-
NY), Criosarasinella furcillata THIEULOY, Cr. heterocostata (MANDOV),
(Fig. 3).

f) The central part of the Fatric Basin infilling, forming now a huge body of
the KriZzna Nappe, was inhabited by a less diversified ammonite fauna. The
early Valanginian association consists of Neolissoceras cf. salinarium (Un-
LIG) and Sarasinella biformis (SAYN). The late Valanginian one comprises
Pagquiericeras (J.) cf. undulatum THIEULOY, Juddiceras cf. curvicosta (KOE-
NEN), Criosarasinella ex gr. mandovi THIEULOY and a few other poorly
preserved forms.

Fig. 6. Late Valanginian and Early Hauterivian ammonites of the Pieniny Klippen
Belt (Outer Carpathians).

1: Olcostephanus cf. detonii (RODIGHIERO); Late Valanginian, Podbrané quarry,
3th level, spec. Pdbr-111/63-64/4; x 1. 2: Teschenites flucticulus THIEULOY (M);
Early Hauterivian, Podbiel locality, spec. Pdl-2/1; x 0.7. 3: Teschenites flucticulus
THIEULOY (m); Early Hauterivian, Podbran¢ quarry, Ist level, spec. Pdbr-Ib/11;
x 0.7. 4: Teschenites sp.; Usual mode of preservation in the PKB. Early Hauter-
ivian, Podbran¢ quarry, 1st level, spec. Pdbr-Ib/1; x 1.4. 5: Teschenites cf. castella-
nensiformis REBOULET, ATROPS & AUTRAN; Early Hauterivian (?), Podbran¢ quar-
ry, Ist level, spec. Pdbr-1/1; x 0.7. 6: Spitidiscus cf. rotula (ROWERBY); Early Haut-
erivian, Podbran¢ quarry, Ist level, spec. Pdbr-Ib/12; x 0.7.
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Hauterivian

Hauterivian ammonite associations were relativelly abundant and diversi-
fied. Studies include ANDRUSOV & SCHEIBNER 1960, ERrisTAvI 1961, ADA-
MIKOVA et al. 1983, VASICEK & MICHALIK 1986, 1988, MICHALIK et al.
1995.

a) The early Hauterivian association of the Baska Subunit consists of poorly
preserved Acanthodiscus sp., Breistrofferella sp. and Endemoceras cf. am-
blygonium (NEUMAYR & UHLIG).

b) At the same time, Lytoceras subfimbriatum (D’ORBIGNY), Neolissoceras
grasianum (D’ORBIGNY), ? Spitidiscus ex gr. incertus (D’ORBIGNY) occurred
in the Godula Basin (UHLIG 1902). This late Hauterivian association was
even more diversified, consisting of Crioceratites ex gr. duvali (LEVEILLE),
Cr. majoricensis (NOLAN), Plesiospitidiscus sp., Anahamulina sp.

¢) More diversified ammonite associations inhabited basinal depressions
along the border of the European shelf. The infillings of these basins form
the present PKB. The early Hauterivian associations are characterized by
Teschenites flucticulus THIEULOY, T. cf. castellanensiformis REBOULET,
ATROPS & AUTRAN, Spitidiscus cf. rotula (SOWERBY), Abrytusites thieuloyi
VASICEK & MICHALIK, Crioceratites loryi SARKAR, Cr. nolani (KILIAN), Bo-
chianites oosteri SARASIN & SCHOENDELMAYER, Olcostephanus (J.) jeanno-
ti (D’ORBIGNY), etc. By contrast, late Hauterivian associations are domina-
ted by Subsaynella sayni (PAQUIER), Crioceratites ex gr. duvali (LEVEILLE),
Ptychoceras meyrati OOSTER, Crioceratites binelli sensu THOMEL, Plesio-
spitidiscus sp., Pseudothurmannia sp. (Fig. 3, 6, 7).

d) The region of the Alpine-Carpathian plate was characterised by a pure
Mediterranean fauna. Early Hauterivian associations of the Manin Unit are
composed of Neocomites ex gr. neocomiensiformis (UHLIG), Eleniceras ex
gr. tchechitevi BRESKOVSKI, Crioceratites nolani (KILIAN), Cr. loryi SAR-
KAR, Abrytusites thieuloyi VASICEK & MICHALIK, Jeanthieuloyites nodosus

Fig. 7. Hauterivian ammonites of the Pieniny Klippen Belt (Outer Carpathiandl
and of the KriZzna Nappe (Central Carpathians).

1: Crioceratites nolani (KILIAN); Early Hauterivian, Podbranc¢ quarry, 2nd level,
spec. Pdbr-B1/10; x 0.7. 2: Abrytusites thieuloyi VASICEK & MicHALIK; Early
Hauterivian, Podbranc quarry, Ist level, spec. Pdbr-lIa/1; x0.7. 3: Paraspiticeras
sp.; Latest Hauterivian, Laz quarry on the Polomec hill (near Lietavskd Lucka),
spec. LL-95-Laz/12/1; x0.7. 4: Subsaynella sayni (PAQUIER); Late Hauterivian,
Podbran¢ quarry, 1st level, spec. Pdbr-1/5; x 2.1. §: Crioceratites binelli sensu Tho-
mel, non Astier; Late Hauterivian, Podbran¢ quarry, Ist level, spec. Pdbr-le/l;
x0.7.

Photos: K. Mezihordkovd, University of Ostrava. All figured specimens were coa-
ted with ammonium chloride before photographing.






256 Z. vasi¢ek and J. Michalik

(MANDOV), Spitidiscus cankovi VASICEK & MICHALIK, Bochianites oosteri
SARASIN & SCHOENDELMAYER. The late Hauterivian ammonite fauna was
also dominated by nektobenthic species: Crioceratites duvali (LEVEILLE),
Plesiospitidiscus ligatus (D’ORBIGNY), Spitidiscus fasciger THIEULOY, Pty-
choceras meyrati OOSTER (Fig. 3).

e) The early Hauterivian fauna from the Zliechov Basin is characterised by
Spitidiscus cf. rotula (SOWERBY), Crioceratites nolani (KILIAN), Olcoste-
phanus hispanicus (MALLADA), Bochianites oosteri SARASIN & SCHOEN-
DELMAYER. Ammonite associations reached maximum of diversity in the
Late Hauterivian, including Subsaynella sayni (PAQUIER), Ptychoceras
meyrati OOSTER, Plesiospitidiscus ligatus (D’ORBIGNY), Acrioceras pulcher-
rimum (D’ORBIGNY), Acr. mulsanti (ASTIER), Crioceratites matsumotoi SAR-
KAR, Pseudothurmannia balearis (NOLAN), Ps. shankariae SARKAR, Crioce-
ratites majoricensis (NOLAN), Ps. mortilleti (PICTET & LoORIOL), Ps. anguli-
costata (D’ORBIGNY), Cr. ex gr. emerici LEVEILLE, Cr. binelli sensu THO-
MEL, Anahamulina subcylindrica (D’ORBIGNY), Acr. seringei (ASTIER), Psi-
lotissotia favrei (OOSTER), Pl ex gr. subdifficilis (KARAKASCH), Barremites
sp., Phyllopachyceras infundibulum (D’ORBIGNY), Paraspiticeras sp.
(Fig. 3).

Barremian

The Barremian was characterised by a Mediterranean influx over the whole
area and by the closure of the connection with the Boreal Realm. Planktonic
ecosystems became reorganized (REHAKOVA 1995b): calpionellid associa-
tions were replaced by planktic foraminifera. Huge Urgonian carbonate
platforms started to cover submerged topographic rises (MICHALIK 1994a).
a) During the early Barremian, the ammonite fauna in the marginal Godula
Basin was rich and diverse with Eulytoceras anisoptychum (UHLIG), Ma-
croscaphites binodosus UHLIG, Acrioceras cf. tabarelli (ASTIER), Hamulina
astieriana D’ ORBIGNY, Anahamulina hoheneggeri (UHLIG), A. cf. paxillosa
(UHLIG), Hamulinites parvulus (UHLIG), H. fragile (UHLIG), Karsteniceray
pumilum (UHLIG), K. subtile (UHLIG), Eoheteroceras uhligi (VASICEK), Eo.
silesiacum VASICEK & WIEDMANN, Manoloviceras saharievae (MANOLOV),
Paraspiticeras pachycyclum (UHLIG), Silesites vulpes (COQUAND), Holco-
discus sp. (Fig. 3).

b) High diversity was also typical for late Barremian associations, including
Costidiscus recticostatus (D’ORBIGNY), Eulytoceras phestum (MATHERON),
Macroscaphites yvani (Puzos), Anahamulina glemmbachensis IMMEL, A.
rothi VASICEK, A. distans VASICEK, Ptychoceras morloti QOSTER, Pt. dittleri
VASICEK, Argvethites sp., Spinocrioceras amadei (UHLIG), Pseudosaynella
strettostoma (UHLIG), Valdedorsella visulica (UHLIG), Matheronites ham-
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matoptychus (UHLIG), Silesites seranonis (D’ORBIGNY), Pseudohaploceras
liptoviense (ZEUSCHNER) (VASICEK 1972, 1973, 1977, 1979, 1981 a).

c) With the exception of several specimens of Barremites sp., no Barremian
ammonites have been reported form PKB so far.

d) The Manin Unit of the Zliechov Basin yielded an impoverished early
Barremian ammonite fauna: Hamulinites cf. parvulus (UHLIG), Anahamuli-
na sp., Psilotissotia favrei (OOSTER), Pulchellia compressissima (D’ORBIG-
NY), Valdedorsella uhligi (HAUG), Holcodiscus ex gr. perezianus (D’ ORBIG-
NY), Barremites sp., etc. The late Barremian associations were even more
uniform, being dominated by Costidiscus recticostatus (D’ORBIGNY).

e) During the lower Barremian, pelagic type ammonites were abundant in
the central part of the Zliechov Basin: Barremites sp., Veveysiceras escheri
{OOSTER), Hamulinites parvulus (UHLIG), Spitidiscus cf. hugii (OOSTER),
Sp. seunesi (KILIAN), Hamulina lorioli UHLIG, Silesites vulpes (COQUAND),
etc. Late Barremian ammonite associations were dominated by Costidiscus
recticostatus (D’ORBIGNY), Silesites seranonis (D’ORBIGNY), Eulytoceras
phestum (MATHERON), Macroscaphites yvani (Puzos), Anahamulina cf.
glemmbachensis IMMEL (Fig. 3).

Aptian

a) The early Aptian ammonite fauna from shaly infillings of the Godula
Basin contains Costidiscus microcostatus (Sim., Bac. & Sorokin), Prochel-
oniceras albrechtiaustriae (UHLIG), P. pachystephanum (UHLIG), ? Prodes-
hayesites sp., Cheloniceras aff. seminodosum (SINZOW), Acrioceras karste-
ni (UHLIG). In the upper Aptian the following taxa are recorded (VASICEK
1981b): Acanthohoplites nolani exiquecostatus EGOIAN, Tetragonites duva-
lianus (D’ORBIGNY), Nodosohoplites moravicus VASICEK, Acanthohoplites
ex gr. bigoureti (SEUNES) (Fig. 3).

b) No Aptian ammonites have been found in the PKB, so far.

c) Early Aptian ammonites of the KriZna Nappe (formed by the Zliechov
basin infilling) are represented by Costidiscus tenuistriatus (REPELIN), Ma-
croscaphites striatisulcatus (D’ORBIGNY), Cheloniceras cf. cornuelianum
D’ORBIGNY), Deshayesites ex gr. involutum SPATH, Deshayesites sp. (VASI-
CEK & RaKUs 1995). No ammonites were recovered from the late Aptian of
this nappe.

Albian

a) According to the literature (STUr 1860, 1868), early Albian Leymeriella
tardefurcata (LEYMERIE) and Douvilleiceras mammillatum (SCHLOTHEIM)
were found in the Pieniny Klippen Belt. Upper Albian deposits characteri-
stically contain (VASICEK & RAkUs 1993) Kossmatella schindewolfi WIED-
MANN & DIENI, Hamites (Metahamites) passendorferi MARCINOWSKI &
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WIEDMANN, Hamites compresus SOWERBY, Prohysteroceras (Goodhalites)
cf. delabechei SPATH, Dipoloceras (D.) cristatum (DELUC), Hysteroceras
orbignyi (SPATH), H. carinatum SPATH.

b) The Tatric Zone of the Central Carpathians (Fig. 2) yielded late Albian
ammonite association consisting of Douvilleiceras mammillatum (SCHLOT-
HEIM), Hoplites dentatus (SOWERBY), Dipoloceras cristatum (DELUC), Hy-
steroceras orbignyi (SPATH), Mortoniceras inflatum (SOWERBY), Tegoceras
gladiator (BAYLE), Sonneratia dutempleyana (D’ORBIGNY) and other forms
(MARCINOWSKI & WIEDMANN 1985, 1988, 1990; RAKUs et al. 1994).

Conclusions

The diversity and abundance of ammonite faunas in the studied Carpathian
localities changed both in time and space during the Lower Cretaceous (Fig.
2). These irregularities are partly due to the incompletness of the faunal
record. However, the majority of the associations reflect primary differences
related to the temporal and spatial variation of paleogeographic environ-
ments. The time scale was correlated to the Mediterranean ammonite bio-
stratigraphical scale of HOEDEMAEKER, COMPANY et al. (1993). However, the
application of the newer Early Cretaceous zonation proposed by BuLoT &
THIEULOY (1995) and REBOULET (1996) meets more serious contradictions.

Between the early Valanginian and early Hauterivian, rare Boreal ammo-
nites periodically occurred in associations dominated by Mediterranean
forms in the most external Silesian Unit (early Valanginian Platylenticeras,
early late Valanginian Prodichotomites, earliest Hauterivian Endemoceras).
The Godula Basin was periodically connected to the Boreal Lower Saxony
Basin through the Danian-Polish Trough (MAREK & RACZYNSKA 1979, MA-
REK 1989). Index Boreal ammonites are missing in the upper Hauterivian-
to mid Albian sedimentary infilling of the Danian-Polish Trough (the Barre-
mian part is represented by a sedimentary gap). According to MAREK
(1989), an important transgression happened during the early-middle Albian
boundary interval.

The occurrence of Boreal forms in the more internal zones is rather ex-
ceptional. No equivalent of the early Valanginian Platylenticeras have been
found there. In one locality of the PKB (Revisné) a single occurrence of the
late Valanginian Valanginites nucleus has been recorded, which can be re-
lated to the ammonite Saynoceras verrucosum Zone (similarly to findings of
Boreal Prodichotomites), known in Mediterranean and Boreal Polish and
German regions.

No Boreal forms have been found in Central Carpathian ammonite asso-
ciations, which consist of purely Mediterranean taxa, except for one incom-
plete fragment of the late Valanginian Juddiceras. Ammonite findings be-
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come rare in the uppermost Barremian-lowermost Aptian in this area. Late
Albian ammonites have only been found in the Pieniny Klippen Belt (VaSi-
CEK 1995a).
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