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The Pliensbachian brachiopods
of the Bakony Mountains (Hungary)

The present volume is dedicated to the systematic description of the Pliensbachian brachiopod fauna of
the Bakony Mountains. With 5705 identified brachiopod specimens, the fauna consists of 95 species
belonging to 38 genera and thus, it is one of the most diverse among the Pliensbachian brachiopod faunas of
the Mediterranean faunal province and probably of the world. The discovery of this exceptionally rich
fauna is chiefly due to the very ambitious projects of J. Konda, director of the Geological Institute of
Hungary in the 1960's, who initiated a voluminous and detailed collecting work that lasted for almost two
decades and were focussed on the Jurassic of the Bakony Mountains. The fossils (ammonoids, brachiopods,
bivalves and gastropods) were transferred to the Paleontological Department of the Eotvos University,
Budapest, to B. GECZY who, in 1968, entrusted the present author to work on the then almost unknown, but
promising Pliensbachian brachiopods. After some preliminary taxonomical results (VoRoS 1970a, 1978,
1983a), the paleoecological, stratigraphical, and paleobiogeographical aspects of the fauna were published
(VoRros 1970b, 1973, 1974, 1977, 1980, 1983b, 1986, 1987, 1988, 1993a, 1994, 2001) and some more general
problems of adaptation, extinctions and diversity changes of the phylum Brachiopoda (VoRoS 1993b, 1995,
2002, 2005) were also discussed, always with regard to the Bakony fauna. The full paleontological
documentation of the Pliensbachian brachiopod fauna of the Bakony Mountains has been long awaited
and now it is done.

The introductory part of the monograph contains a chapter on the stratigraphy and paleogeography of
the Pliensbachian of the Bakony Mountains, including concise, illustrated descriptions of the sections,
where the brachiopods have been collected from.

The main part is the systematic palaecontology of the fauna, consisting descriptions of 95 species
belonging to 38 genera. Five of the genera and seven of the species are described here as new taxa. A
remarkable feature of the taxonomic composition of the fauna is the complete absence of the
“inarticulates” (Lingulida, Craniida), whereas all orders of the “articulates”, i. e. the Rhyncho-
nelliformea, which existed in the Jurassic, are profusely represented, with the exception of the Thecideida.
The descriptions are illustrated with more than seventy drawings of transverse serial sections, and a dozen
of hand drawings showing the reconstructed internal parts of dorsal valves. At the end, 29 photographic
plates demonstrate the external features of the described brachiopod species.

The author wishes to express his sincere thanks to Prof. BARNABAS GECZY for the continuous scientific
support and the consistent encouragement to prepare this monograph. Many thanks are also due to those
many colleagues, who have assisted me in various ways during the course of my work, whose names will not
be listed here. The publication of the monograph was sponsored by the grant No. T43341 of the Hungarian
National Research Fund (OTKA). Essential financial and technical support was given by the Geological
Institute of Hungary whose kind permission for publishing this monograph as a volume of the Geologica
Hungarica series is much appreciated. Special thanks are due to O. PIROS and D. SIMONYI for the careful
editing and computer graphic work.
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Introduction

One of the most important peaks of diversity in the history of the Mesozoic brachiopods is recorded in the Early Jurassic,
including the Pliensbachian. A comprehensive compilation on Jurassic brachiopods by ALMERAS (1964) shows that the
number of brachiopod species per ages increases from the Hettangian (80) to the Pliensbachian (490), drops to 120 in the
Toarcian and never reaches again the high species diversity of the Pliensbachian. This secondary flourishing of the phylum
appeared a little earlier in the Mediterranean province of the Tethys (DuLA12001, VOROS & DuLA12007), but the stratigraph-
ical importance of the widespread and rich Pliensbachian brachiopod faunas was recognized and manifested by the histori-
cal usage of the “Strati a Terebratula Aspasia’ by the classical Italian authors (GEMMELLARO 1874, CANAVARI 1880a).

Our detailed research, carried out in the last decades, documented that one of the most diverse Pliensbachian brachiopod
faunas is found in the Bakony Mountains (Hungary). The discovery of this exceptionally rich fauna is chiefly due to the very
ambitious projects of J. KONDA, director of the Geological Institute of Hungary in the 1960’s, who initiated a voluminous
and detailed collecting work that lasted for almost two decades and were focussed on the Jurassic of the Bakony Mountains.
Several dozens of artificial trenches were excavated on the vegetation- and soil-covered hillsides, and bed-by-bed collection
of fossils was made by well-trained teams, involving the palacontologists. The greatly increased stratigraphical knowledge
and the enormous amount of fossils served as a firm basis for the palacontological studies of the next decades. The majority
of fossils (ammonoids, brachiopods, bivalves and gastropods) was transferred to the Palacontological Department of the
Eo6tvos University, Budapest. The extremely rich ammonoid faunas were studied by B. GEczy who, in 1968, entrusted me to
work on the then almost unknown, but promising Pliensbachian brachiopods. The fauna, consisting of more than 6000 spec-
imens, proved to be extremely diverse: the approximately one hundred species represent most of the major orders of the phy-
lum Brachiopoda, existing in the Early Jurassic, except the Lingulida, Craniida and Thecideida. After some preliminary tax-
onomical results (VOROS 1970a, 1978, 1983a), the palacoecological, stratigraphical, and palacobiogeographical aspects of
the fauna were published (VOROS 1970b, 1973, 1974, 1977, 1980, 1983b, 1986, 1987, 1988, 1993a, 1994, 2001) and some
more general problems of adaptation, extinctions and diversity changes of the phylum Brachiopoda (VOROS 1993b, 1995,
2002, 2005) were also discussed, always with regard to the Bakony fauna. The full palacontological documentation of the
Pliensbachian brachiopod fauna of the Bakony Mountains has been long overdue. The present volume is dedicated to the
systematic description of the fauna, with an introduction to the stratigraphy.
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Previous research

The history of the knowledge on Early Jurassic (Liassic) brachiopods of the Bakony Mountains begins, just as in so
many fields of the geology of Hungary, with the French scientist BEUDANT (1822). In the course of his pioneering “voy-
age” across Hungary in 1818, he gave a geological sketch of the Bakony Mountains and noticed small, sharply ribbed
“terebratules” in the Jurassic red crinoidal limestones in the southern part of the Bakony (BEUDANT 1822, vol. 2, pp. 432
and 435.).

The next author to mention Liassic brachiopods from the Bakony Mountains is the Hungarian Benedictine monk, F.
ROMER (1860). In his book devoted to the archaeological finds of the region, he wrote with high enthusiasm about the “[red
marble ... with terebratulas of exceptional beauty]” which he obtained by “[...hammering the blocks of stones to bits,
beneath the shady trees]”. ROMER (1860) mentioned Jurassic brachiopods from Feny6f6, Kéris-hegy and from the surround-
ings of Olaszfalu.

The first list of Liassic brachiopod species was published by PAUL (1862) who made geological mapping for the
Geological Institute of Vienna. The five brachiopod species collected from the K&ris-hegy were known from the classical
Hierlatz fauna and point to a Sinemurian age.

The monograph of BOCKH (1874) was a milestone in the progressing knowledge on the Jurassic of the Bakony
Mountains. This was the first comprehensive geological description of the area (commissioned by the independent
Geological Institute of Hungary), with a rich palaeontological documentation. The 16 Liassic brachiopod species (12 of
them as new), described and figured on lithographic plates, came from the Lower Liassic (mainly from the Sinemurian), but
the faunal lists included the representatives of the Pliensbachian brachiopods “Terebratula aspasia” and “Terebratula
adnethica” from Szentgal and Urkit (BOcKH 1874, pp. 25, 28.). Hence, BOCKH’s monograph is, in fact, the starting point in
the history of research of the Pliensbachian brachiopods of the Bakony Mountains.

Here, it is worth making a short detour to the field of Sinemurian brachiopods. After the impressive start (BOCKH 1874),
the research on the Sinemurian of the Bakony Mountains went on efficiently: KocH (1875) reported on a rich fauna from
Ké&ris-hegy, Szépalmapuszta and Kardosrét; later, ORMOS (1937) published the detailed description and photographic docu-
mentation of 47 brachiopod species from Kék-hegy. Recently the research got new impetus: the detailed and comprehensive
works by DULAT (1990, 1992, 2002, 2003) raised the knowledge of the Sinemurian brachiopods of the Bakony Mountains to
a high international standard.

As for the Pliensbachian brachiopods, the next, although poorly documented, step was made by the renowned fossil
hunter and excellent amateur geologist, D. LAczKO (1898) who collected numerous brachiopods from “Hierlatz and Adnet
facies” south of Lokut (Mohoskd, at that time also called Szogle). The fossils were identified by Loczy (1898) who men-
tioned 43 brachiopod species, without listing the names. Luckily, I traced this material (or at least a part of it) in the
Geological Museum of the Geological Institute of Hungary. In the few dozens of specimens, [ was able to identify 15
Pliensbachian brachiopod species (besides 4 Sinemurian and 2 Bajocian ones).

Very little progress was made in the next decades. “Rhynchonella piccininii” was reported by VADASZ (1909) from
Szentgal, “Pygope aspasia” by Noszky (1943) from Harskit (Kozoskuti-arok), then “Terebratula (Pygope) adnethensis”
by Noszky (1945) from the slope of Papod, but figures were not given. Surprisingly, the first illustration of a Pliensbachian
brachiopod from the Bakony Mountains is credited to TASNADI KUBACSKA (1962, pp. 74-78) who, in his book on
palaeopathology, figured some aberrant specimens of “Pygope adnethensis” from Lokit and Eplény.

In the explanatory notes to the 1:200 000 geological map sheet of Veszprém, the knowledge on the Jurassic of the
Bakony Mountains was summarized by N0oszky (1972) (the manuscript was accepted in 1969). Although NoSzKY men-
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tioned that the Pliensbachian brachiopod fauna is very diverse, he listed only five species: “Rhynchonella piccininii”,
“Terebratula punctata”, “T. adnethensis”, “Glossothyris aspasia”’ and “Waldheimia ? rotzoana’.

In the meantime, a decisive change in the research of the Jurassic brachiopods (and of the Jurassic of the Bakony in gen-
eral) started at the middle of the 1960’s. In the course of a very ambitious project to enlarge the knowledge on the Jurassic
stratigraphy of the Bakony, stimulated and managed by Dr. J. KONDA, then the director of the Geological Institute of
Hungary, new excavations and fossil collection were carried out. The extremely rich Pliensbachian fauna (mainly
ammonoids, but also brachiopods, bivalves and gastropods) was forwarded to the Palaeontological Department of the
Eotvos University (Budapest) for a detailed study. The ammonoids have been determined and evaluated by Prof. B. GEczy
who, at the same time, entrusted me with the study of brachiopods. The results of these brachiopod studies are summarized
in the present monograph.



The Pliensbachian Stage
in the Bakony Mountains

Stratigraphy and palaeogeography
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The chronostratigraphy of the Pliensbachian of the Bakony Mountains is based on the detailed ammonoid biostratigra-
phy developed by GEczy (1971a, b, 1972a, 1974, 1976, 1982) which was partly refined by DOMMERGUES et al. (1983) and

GECzY & MEISTER (1998) (Table 1).

The lithostratigraphical subdivision of the
various Pliensbachian sedimentary rocks of the
Bakony Mountains will be outlined and dis-
cussed in the next section, devoted to the sedi-
mentary environments.

Apart from local differences in the sedimen-
tary environment, the Jurassic System of the
Bakony Mountains is characterized by undis-
turbed, relatively deep water deposition, there-
fore the Pliensbachian Stage is not delimited by
true sequence stratigraphical boundaries (Fig.
1). Where they are present, the Pliensbachian
sediments develop continuously from the Sine-
murian ones. The upper boundary is usually
well-marked by a general hiatus, or abrupt
change in the lithologys; this is due to the onset
of the Early Toarcian anoxic event (JENKYNS
1988, JENKYNS et al. 1991, VAN DE SCHOOT-
BRUGGE et al. 2005).

The general features of the Jurassic sedi-
mentary evolution of the Bakony Mountains
were outlined by GALACz & VOROs (1972),
GALACZ (1988) and VOROS & GALACZ (1998), a
detailed study focussed on the Pliensbachian
sedimentary environments was published by
VOROS (1986).

The Jurassic sedimentation started with a
major facies change: the breakup of the former
wide carbonate platform which dominated the
latest Triassic palaeogeography. This tectonic
disintegration and subsidence produced a pattern
of relatively shallow and deep depositional sites
and this bottom topography influenced signifi-
cantly the sedimentation processes for most of
the Jurassic. Two types of sedimentary succes-
sions appeared: continuous sequences (“‘basinal

Table 1. The Substages and zonal subdivision of the Pliensbachian Stage in the
Bakony Mountains (after GECzY 1976 and GECZY & MEISTER 1998)

Stages Substages Ammonoid Zones
Upper Pliensbachian Spinatum Zone
(Domerian) Margaritatus Zone*
PLIENSBACHIAN Davoei Zone

Lower Pliensbachian
(Carixian)

Ibex Zone

Jamesoni Zone

*In GECzY’s earlier works the lower part of the Margaritatus Zone was referred to as a

separate Stokesi Zone.
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Figure 1. Chrono- and lithostratigraphical scheme of the Lower Jurassic for-
mations of the Bakony Mountains. Legend: 1: Dachstein Limestone, 2:
Kardosrét Limestone, 3: Pisznice Limestone, 4: Isztimér Formation (Sine-
murian, Pliensbachian) and Eplény Formation (Toarcian), 5: Hierlatz Lime-
stone, 6: Tizkovesdrok Limestone, 7: Urkit Formation (black shale, Mn-ore),
8: Kisgerecse Formation (Modified from VOROS & GALACZ 1998)
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Figure 2. Palacogeography of the Transdanubian Range in the Pliensbachian. The “horst and

basin” pattern prevails. (Redrawn after VOROS & GALACZ 1998)

sequences”), and successions
with repeated hiatuses (“‘con-
densed sequences”, i.e. succes-
sions deposited on submarine
topographic highs).

The Pliensbachian was an
interval when the basement
topography of bottom eleva-
tions and intervening deeper
basins was very pronounced
(Fig. 2). This pattern can be
explained by differential subsi-
dence of blocks bounded by
normal faults, because signifi-
cant angular disconformity was
never found anywhere between
the top of the carbonate plat-
form and the overlying beds.

The tops of the submarine
highs are characterized by rather
incomplete red nodular lime-
stone sequences interrupted by
hard-grounds which suggest
non-deposition, submarine ero-

sion or sediment removal; the overall thickness is no more than one metre. Near the margins of the horsts the blocks are deeply pen-
etrated by neptunian dykes which are filled with material otherwise swept away (i.e. into the deeper basins) by currents. The fis-
sure-filling materials are usually pink or red crinoidal limestones with bentho