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INTRODUCTION

Hungary’s Upper Oligocene deposits are rich in mollusc ^mains The 
lection of this fauna, let alone its description and of
tion, was heavily hampered by poor preservation. The onei o 
some renown is the Eger Fauna, whose elements, exceHentR pieserved and 
easy to collect, were described in the classic monograph of Telegdi-Roth 
(1914) and in a supplementary study by Noszky sen. (1936). Still althougn 
their work provides valuable information as to the molluscs °f the Upper 
Oligocene these descriptions of a single facies cannot make up for the lack 
of knowledge concerning molluscs found elsewhere in the country•

Tt i« no wonder that the poor preservation of the molluscs cooled tne 
enthusiasm of my excellent predecessors who mapped the5 J^espr^ 
Upper Oligocene sediments exposed on the surface in heI 
tains and in the North Hungarian Mountains so much ° Jhat Hiey gave 
shorter or longer lists of fossils only. The far from complete knowledge oi 
the palaeontological material reacted in its turn unfavourably upon stratig 

and some of the passion and printer’s ink expended in discussion 
of stratigraphic problems could possibly have been saved in possession o 
more focte about the fauna. This renders the more valuable the efforts 
of Bockh (1899), Erdos (1900), Majzon (1933), Gaal (1938) and Mehe 
11012) to suDDlement their fossil list with descriptions and figures of at leas t 
a few mollusc species: their merit is shared of course> by
Rics (19(50) whose Pecten monograph includes the Upper Oligocene rec 
nids too The comprehensive and thorough evaluation by Senes (1. •> 
of the Kovadov mollusc fauna (known earlier as the Helemba fauna ) 
from the contiguous Slovakian area was a further significant advance

My in the euhjeot data tak to . Itecognm.ng that
» veil amount of novol information was to be extracted Iron.
faunae from localities which, although discovered all light dmn „g 
mapping work, were palaeontologically unexploded ' JXrk
preservation of the fossils, 1 put a particular emphasis upon < cit n i oik 
upon correct, collecting procedures. This does not mean. h™7Xf^ 
procedures were in any way new or special. Besides a great deal 1 ’
Ilie most useful items in my field kit were a qmck-settmg syn 1 ^Xe 
dissolved in benzene and a simple preparatory tool kit designe

^Geological reconnaissance and fossil collection often
a collective enterprise. I am particularly grate u in ‘'U. who helped 
leagues Mrs. I. Csepreghy-Meznerics and Mrs. Bcka Nyiro, I 



me to collect a very rich material on field trips in the Borzsony and Cser
hat regions.

The accumulation of a large volume of data urges towards systematiza
tion and synthesis. Besides this I was encouraged to do a review of detail 
studies scattered in various periodicals and a systematic description of the 
Upper Oligocene mollusc fauna also by the obligations implicit in the facil
ities put at my disposal, by the daily needs of practical geology and by the 
exhortations of my colleagues. This is how the present treatise came to 
be written.

In both the systematic part and the chapters preceding it, discussion is 
restricted to fossils inspected and identified by myself. I did not rely on 
literature in the stratigraphic and ecologic evaluation, either. I have col
lected myself a large part of the fossil material, most of which is at the 
Geo-Palaeontological Collection of the Museum of Natural History, Buda
pest. Still, I have made use of materials from other collections, too.

For brevity, localities and exposures within the bounds of one and the 
same town or village have been distinguished by numbers. In order to dis
tinguish outcrops from boreholes, likewise denoted by a place name and 
a number, we have hyphenated name and number in the case of outcrops. 
Thus Szentendre 2 denotes a borehole, Szentendre-2 an exposure.

There can be no definitely settled matters in any field of scientific endeav
our: least of all can the study of the Hungarian Upper Oligocene molluscs 
be considered in any way completed by the present treatise. The sole aim 
of my attempt at a synthesis was the evaluation and statement of the cur
rent state of our knowledge. It shows up in bold relief all the gaps, all the 
hiatuses whose filling will take further long and painstaking work. The data 
in hand are still far from complete and, as far as a vue d’ensemble of the 
available evidence is concerned, often all I could do was to point out the 
problems raised by conflicting information.

In closing this manuscript (by the 31st December, 1967), it is a pleasant 
duty to express my sincere gratitude to Professor E. Vadasz, who started 
me off on this subject, and gave my work his attention and the bonus ol 
his advice throughout. I re- ceived valuable help from Drs L. Bartko and 
L. Bogsch, both opponents of certain parts of my treatise. I am part icularly 
indebted to Dr L. Bogsch who initiated me in molluscan studies. Most of 
the work presented here was carried out at the Geo-Palaeontological Collec
tion of the Museum of Natural History, Budapest. Mrs I. Csepreghy-Mez
nerics, Head of this Department, not only gave me her sympathetic support 
but provided me with freely given advice and also handed over some of her 
own unpublished collections and data; this treatise could certainly not have 
been published in its present extent and form without her assistance. The 
full treatment of the subject was achieved at the Geological Institute of 
Budapest University, under the guidance of Professor S. Vitalis.

My gratitude is further due to institutions and colleagues who contrib
uted unstudied material, first of all valuable new drill cores or other data 
and observations; besides the Hungarian Geological Institute and the 
Hungarian Geological Prospecting and Drilling Enterprise, let me person
ally thank K. Balogh, F. Bartha, J. Boda, P. Bohn, L Gidai, Gy.
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Hegedus, A. Jambor, Mrs M. Jambor-Knesch, I. Jankovich, T. Kecske- 
meti J Kokay, G. Kopek, 1. Landesz, L. Majzon, S. Mihaly, Mrs A. 
Nagy-Gellai Mrs R. Nyiro, Mrs A. Oravecz-Scheffer, I. Palfalvy, 
Gy. Radocz, Miss M. Sallay, Z. Siposs, L. Szeredai, Miss M. Szeles 
S. SziiTS, K. Verebelyi and Miss A. Vegh. My work was greatly facilitated 
by rich comparative material, information and literature, put at my dis
posal from abroad. For support in and advice on my ecologic studies, special 
thanks are due to Mr. R. H. Parker (Woods Hole, Mass., USA), Messrs 
O. L. Bandy, D. S. Gorsline and G. F. Jones (all of Los Angeles, California, 
USA) and Mr R. L. Merklin (Moscow, USSR).

For making possible the publication of this book I must thank Dr K. 
Szadeczky-Kardoss, Academician, and Dr J. Fulop, Corresponding 
Member of the Academy. The readers of my manuscript, Dr I. Csepreghy- 
Meznerics and Dr B. Geczy have my sincere gratitude for their pain
staking work. Dr B. Balkay was kind enough to take care of the English 
translation. ,

I am much indebted to my colleagues: Miss Mana Horvath, assistant 
paleontologist, for compiling the ’’Index”, L. Klinda for preparing the 
photograps with great skill and Mrs Maria Liszka for the help in preparing 
the text-figures and compiling the plates.
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I. THE CONCEPT OF THE UPPER OLIGOCENE

1. HISTORICAL OUTLINE

The first to recognize the presence of Upper Oligocene deposits in Hungary 
were Hantken, Hofmann and Koch, shortly after Beyrich m 18o4 had 
distinguished the stage he had named the “Upper Oligocene . Fo flowing 
Mayer and Beyrich — who had deemed Mayer s Aquitanian established 
in 1857, to be at least partly contemporaneous with the Upper Oligocene 
the great nineteenth-century classics of Hungarian geology identitied tne 
UppS Oligocene with the ^Aquitanian”. Fuchs (1893) upset this broad 
consensus by the statement, irrefutable up to this day, that the Aquitanian 
vounger than the North German Upper Oligocene, belongs in fact to the 
Lower Miocene; he proposed for the Upper Oligocene, thus left without a nameX new stage name “Chattian”. The Fuchsian interpretation could 
have served as a durable terminological basis if, simultaneously with 
Fuchs ami unaware of his ideas, Deperet (1892) had not introducedLatlm d 
name, “Burdigalian”. We must agree with Csepreghy-Meznerics (1962 
1964a, b) that this unfortunate historical coincidence was one of the roots 
of the Chattian-Aquitanian controversy.

In the twentieth century, the terms Chattian and Burdigalian game 
much ground in Hungary, just as they did elsewhere in huropd The> term 
(’hattian was used to denote the Upper Oligocene, the term Burdigalian tiXond- and last - stage of the Lower Miocene. The Aqujt^n was 
regarded by most authors as the first - lower - stage of the Lower Mio 
cene. It w^ this chronostratigraphic frame that the various authors 1tried 
to force upon the stratigraphic sequences of the various Ohgo, Ma m e 
basins — the result being a great deal of controversy and rather little 

t h e

""in’^Hungary, just as elsewhere, the authors g®"erallyf 
agreed on the identification a " d succession ot 

biost ra t i g r aphie a nd 111h o s t r a tigi•
I, h i c u n i t s The (Wrena-Pectunculus formation and the Eger formation, 
t he format ion with Anomia and large Pecten, the terrestrial and hgmte seam 
group, and finally the sandy-schlier formation with Chlamys, un ts hat do 
not lend themselves to further subdivision, exactly correspond to.the tenns 
“Melker Serie”, “Eggenburger Serie”, Luschitzer Serie ami Laaei 
“Carpathian Serie” of the terminology proposed by K apounek ah ( _)• 
established and confirmed in both Austria ^Czechoslovak^ 
sion “Serie” corresponds to the “formation m Eng is i ' • iv well-

The remaining problem was invariably that o! fitting hese h jj' ijan_
established sequences of formations into a Chattian-Aqmtanu i -
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Helvetian frame of reference; that is, t he problem was one of correlation. It was 
the recognition of this state of affairs that urged us towards a new departure, 
towards developing a local frame of reference of regional 
stages for the Paratethys. In an international effort initiated 
and coordinated by Papp (Wien) and Senes (Bratislava), (cf. the series 
“Chronostratigraphie und Neostratotypen”) the above-mentioned “Serien” 
are being described as stages under the names “Egeria n”, “Egge n- 
burgian”, “Ottnangian” and “Carpathian”, on the basis 
of suitable stratotypes and accessory profiles (faciostratotvpes). (For de
tails cf. Cicha and Senes 1968, Papp 1968, and Baldi 1968.)

For the sake of orientation, the new stage names are listed in the table 
below, together with earlier terminologies of certain Hungarian authors, as

Stage Noszky (1926) Horusitzky 
(1940)

Csepreghy-
Meznerics (1956)

BAldi 
(1958—1966)

| Vin
do

bo
na

n U
pp

er
 (11

)
M

ed
ite

rr
an

ea
n

Pannonian 
Sarmatian 
Badenian 
Carpathian

Pannonien 
Sarmatien 
Tortonien 
Helvetien

Pannonien 
Sarmatien 
Tortonien 
Helvetien
Burdigalien

Pannonien 
Sarmatien 
Tortonien 
Helvetien

Pannonian 
Sarmatian 
Tortonian 
Upper
Helvetian

Lo
w

er
 (I

)
M

ed
ite

rra
ne

an Ottnangian

Eggen
burgian

Egerian

Aquitanien + 
Burdigalien 

Chattien

Chattien

Burdigalien

Aquitanien

Chattien -|-
Aquitanien

Helvetien

Burdigalien

Aquitanien
(“Kattien” = 
aquitanien)

Helvetian s. s.

Burdigalian

Chattian
(= Upper 
Oligocene)

C.M.N.S. Thesummarized by the Paratethys Working Committee of the C.M.N.3. TLv 
need tot the above-mentioned new stage names is best documented bv a 
review of the debates winch after Fuchs (1893) raged about the correlation 
of Oligocene-Miocene deposits in Hungary. From 1926 on, Noszky sen. 
placed into the Chattian besides the so-called Cyrena-Pectunculus forma
tion, and the oiokbahnt and Eger formations, constituting the subjects 
of the present treatise also the Budafok formation with Anomia ami large 
l ecten On the other hand Horusitzky (1941) placed the Budafok forma-

wr,he Aquitanian, that is, into the Miocene. Csepreghy-Meznerics 
(1951, 1953a b) placed it into the Burdigalian; she consequently relegated

Aquitanian, besides the Eger fauna also the “Pectunculus sand” of 
i ’ eaV,ng Chattian 6nly the Cyrena beds (Cs.-Mbznerics

1956 Foday, even Cs.Meznerics herself considers this arrangement as 
obsolete. At the tune, however, SeneS (1956, 1961, and in Cs-Meznerics 
12



and Senes 1957) and also Cicha (1961) and Ctyroky (1961) placed the 
faunae witli Pectunculus into the Aquitanian stage of the Lower Miocene, 
and so did Buday et al. in their comprehensive treatise, as late as 1965. 
Owing to the indivisibility of the Pectunculus-Cyrena formation and its 
continuous emergence from the Rupelian Kiscell Clay, the views of Cs.- 
Meznerics and Senes have inevitably led, as their investigations gained 
in depth, to the full elimination of the gradually “shrinking” “Chattian” 
stage.

The above historical review reveals that, in Hungary, the early 
c h r o n o s t r a t i g r a p h i e categories and terms (Chat- 
tian, Aquitanian, Burdigalian etc.) were used in 
a variety of ways to denote a variety of forma
tions, as a natural consequence of the difficulties 
of correlation. These difficulties and the consequent terminological 
chaos could be eliminated rather simply by a succession of new, regional 
stages proposed for the Central Paratethys (Cicha and Senes 1968, Papp 
1968).

2. ON THE SUCCESSION OF STAGES
IN THE EUROPEAN OLIGO-MIOCENE

It is necessary first of all to clarify the stage concept, in accordance 
with the gradually consolidating methodological principles of stratigraphy. 
In this respect, one cannot do better than to cite Circular No. 11, “State
ment of Principles of Stratigraphic Classification and Terminology” (1960) 
of the International Subcommission on Stratigraphic Terminology of the 
International Commission on Stratigraphy (to be denoted ICS in the 
sequel). This circular, provided with just a few supplements since, states 
the term stage to mean a chronostratigraphic unit, that is, a succes
sion of strata formed during a given span of geological time. More precisely, 
this signifies that the strata belonging to one and the same stage are con
nected — in principle — not by the similarity of their lithologic and/or 
palaeontological features, but solely and exclusively by the fact of deposi
tion within a given time span. Thus — likewise in principle — stage limits 
not coinciding with litho- or biostratigraphic limits, i.e. cutting litho- or 
biostratigraphic units in two, could be envisaged. In practice, however, one 
encounters a fundamentally different approach. Any given span of geo- 
historical time, or the limits of such a span (“isochrone”, “datum sur
faces”), are identified on the basis of lithologic and — even more effectively 
— of palaeontological evidence in various regions of the world. Stage 
boundaries despite being defined as datum levels separating chrono
stratigraphic units — have been, and still are, necessarily identified with 
the limits of litho- or biostratigraphic units.

In setting up a system of stages, two criteria arise: (1) geohistorical time 
should bo subdivided into stratigraphic time units without gaps or over
laps; (2) it should bo possible to identify (correlate) the geohistorical time 
units represented by the stages over extensive geographical areas, preferably 
all over the world.
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The drive towards a satisfaction of these criteria makes it indispensable 
to introduce stratotypes as standards of geohistorical tune. 1 he 
above-cited ICS circular states (p. 18):
“The specific interval of geologic tune which the rocks of a stage represent 
is defined by the time-scope of the designated type-section of that stage.

This was further emphasized in Circular No. 14, p. 8. 1964:
“ the scope of a Stage appears to be best defined as the rocks anywhere 
in the world corresponding in age to the total time-interval representer 
by the rocks between horizons designated as marking the top and the bot
tom of that Stage in its type section or stratotype.”

The clockbeats of relative geohistorical time are the stratotypes; it is m 
terms of stratotypes that any stratigraphic unit should be defined. In defin
ing a chronostratigraphic unit, it is expedient to start from the fauna of the 
stratotype. This, however, is fraught with two fundamental difficulties. 
(1) The lifetime of any species or of the fauna as a whole may have been 
longer than the time span represented by the stratotype; (2) stratotypes 
usually represent but a few facies. Recent faunistic analyses tend to prove 
that the time spans covered by the stratotypes do not by any means repre
sent a gapless, continuous succession (cf. Senes 1958b). This means that most 
of the geochronological units which together constitute a gapless subdivision 
of geohistorical time are longer than the stages defined by the stratotypes. 
This gives rise to various difficulties and inevitably introduces a subjective 
element in decisions on boundary problems. In an attempt to avoid this 
pitfall, the concept of boundary stratotype has been intro
duced. Still, if we wish to hold on to any pretension ol rigour in our science, 
we cannot possibly dispense with stratotypes, the clockbeats of relative 
geohistorical time, notwithstanding their ambiguities. As is the case with 
all systems of units of measurement, the problem of setting up a system 
of stratotypes is a matter of international convention, and a broadbased 
international cooperation will be able to do much more than has been done 
so far in eliminating deficiencies and bridging gaps.

In what was once the basin of the N o r t h S e a lies 1 he ty^e 
designated by Beyrich of the "Upper Oligocene, the “Sternblerger Gestein . 
Its fauna (Koch and Wiechmann 1872) agrees with that of the marine 
sand of Kassel, regarded as the type of the Chattian, a stage name intro
duced by Fuchs at a later date. The Kassel stratotype, however, fills out 
(cf. Zobelein 1960) but the lowermost horizon (Chatt A) of the ('hattian, 
which was subdivided into a Chatt A, B and C on the basis of Pectinid evo
lution (Hubach 1957, Gorges 1951, Anderson 1958a). In the uninter
rupted profile of the Doberg near Biinde, it is apparent that the Chattian 
fauna of Kasselian type persisted into the higher horizons of the Chattian 
(Chatt B and C). The first important faunal change upwards is apparent in 
the strata of the Vierlandian stage, emerging in continuity from the“Chatt 
C” in the Lower Elbe region. Novel, Neogene types make up about 30 per
cent of its fauna (Sorgenfrei 1940, Anderson 1958b).

The Neogene elements do not yet exceed 10 to 20 percent in the Upper 
Oligocene of Kassel and of Belgium, according to Gorges (1952) and 
Glibert (1957). This striking change in faunal composition had already 
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been recognized bv Beyrich himself; this was Ins main reason for drawing 
here the upper limit of the Oligocene. Anderson (1961) is right m pointing 
out that, bv definition, the Oligocene-Miocene limit lies between the Chat
tian and Vierlandian. According to Anderson (1960) as well as to earlier 
statements by Grip? (1914) and Sorgenfrei (1940), the Vierlandian is 
probably contemporaneous with the Aquitanian. 1 he e i m p p c 
Oligocene denotes, then, the time b etw e en t h e end 
o f t h e Rupelian a n d t h e beginning of th eler1:a in d 
ian; it is thus justified to call Upper Olig c ne 
any deposit which demonstrably formed during 
this time span. The Kassel stratotype would re 
present a much narrower c h r o n o s t r a 11 g i a p h i c 
interval; but the Upper Oligocene as defined above should agree by and 
large with theUpper(“Late”) Oligocene in the geochronological sense because 
in the Lower Elbe region there is a continuous succession of strata fiom 
Rupelian through the Chattian into the Vierlandian (Anderson I960).

Another important region where stratotypes have been describedL is 
Southwestern France, useful for a definition of the Lower

The^alcaire grossier a Asterias of the Aquitanian Basin has for the last 
century been regarded as contemporaneous with the Middle Oligocene 
(Gaas) fauna of the Adour Basin. Even the latest investigations (ALVINERIE 
et al 1964) have led to the conclusion that, in the Aquitanian Basin the 
Upper Oligocene is either a hiatus or is inseparable from the Rupeham 
The situation is different in the Adour Basin. Controversy has lately flared 
up there about the terms Peyrere formation (Csepreghy-Meznerics 1964c), 
“couches de Belus” (Poignant 1964) and Escornebeou formation (Szots 
et al. 1964) which designate essentially the same marls with molluscs and

Aseari v as 1917, Dollfuss considered these, on the basis of their Pectens, 
to be older than the Aquitanian type profile of the Aquitanian Basin, and 
consequently^ them into the Chattian stage of the Upper Oligocene. 
At thi conclusion of his huge Mollusc monograph Peyrot (1933) finally 
also placed the Pevrere fauna into the Upper Ohgocene_ Drooger et 
al (1955) drew the same inference from the Miogypsimds found in these 
strata At thZ conclusion of a statistical analysis, Csepreghy-Meznerics 

“196kla7aune de Pevrere (et autres) a un caractere tout a fait different de 
ceiles du Bordelais et du Bazadais. Elle est en effet plus ag^e quo la faune

earlier date, C-reghy
proposed this locality for a neostratotype. According to Szots et al. (Im), 
the Escornebeou formation; of a thickness exceeding 200 m 
“ . . . oceupent nettement uno position interm6diaire entre 1 
Asterias et les niveaux de rAquitamen-Burdigahen de Saucats
Elles representent le sommet de 1 Oligocene. R4his strataHem.' Eames et al . (1962) are virtually
as Aquitanian, and so is Poignant (1964), who wishes to draw 
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cene-Miocene limit within this formation. Lack of space forbids to go into 
details of the somewhat stormy argument among Szots, Eames et al.,and 
Drooger. With the only exception of Cox (in Eames et al. 1962), all malacol- 
ogists unanimously consider the Belus-Peyrere strata to be Upper Oligo
cene; this is the standpoint which I have adopted myself in my strati
graphic considerations.

A great majority of invertebrate palaeontologists consider the strata 
denoted as Aquitanian by Mayer (1857) to represent the beginning of the 
Miocene in the Aquitanian basin. Mayer’s type profile is exposed in the bed 
of a stream between Saucats and La Brede (“ . . . der Rinne des Baches 
von Saucats und La Brede”, Mayer 1857, p. 192). Underlying the Aquitan
ian strata numbered 1 through 7 by Mayer there is a grey limestone with 
Ampullina crassatina (held to be Asterias limestone by Dollfus in 1909). 
Strata 1 to 7 are in turn overlain by the “couches a Pectens” and the 
“faluns bleu de Saucats et jaune de Leognan” (strata 8. and 9.) placed by 
Mayer, into the “Mainzische Stufe” succeeding the “Aquitanische Stufe”. 
Later on, Deperet (1892) designated the faluns of Saucats and Leognan 
as the type of the Burdigalian. One of the sources of all subsequent contro
versy was that Mayer had designated the type of his Aquitanian stage on 
the basis of an inadequately known fauna, overemphasizing its very sparse 
Oligocene elements. The monograph of Cossmann and Peyrot, based on 
collections more complete even than those of Dollfus (1909) demonstrated 
beyond doubt the lack of any significant difference in molluscan assemblages 
between the faluns of Saucats and Leognan on the one hand and the strata 
underlying them, on the other. This fact has already been exploited by 
Csepreghy-Meznerics in her latest publications. Besides the similarity in 
the mollusc faunae, let us emphasize Kaasschieter’s statement concerning 
the small foraminifers: “Nearly all of them were found both in Aquitanian 
and Burdigalian deposits” (Kaasschieter in Drooger et al. 1955, p.51). 
Drooger himself writes (ibid., p.48): “The fauna of smaller Foraminifera 
is so homogeneous throughout . . . that it cannot be used to support any 
point of view.” It would be wrong to attribute too great a significance to 
unconformities and small hiatuses in a basin-border facies like the Lower 
Miocene ot La Brede. Towards the basin interior, all traces of diastrophic 
events disappear: it was this circumstance that prompted \ igneaux and 
his co-workers years ago to contract the Aquitanian and Burdigalian into 
a stage named “Girundian” (Vigneaux et al. 1954, Griff and Magne 1956).

We may, then, conclude that the s t r a t a o f B 4 1 u s-E s c o r n e- 
b e o u-P eyre r e in Southern F r a n c e c o r r e s p o n d i n 
all probability to the North German C h a 11 i a n, 
that is, to the Upper Oligocene. In the faunae of those 
strata, Miocene species make up no more than 8 percent (Peyrot 1933), 
and quite a few of the numerous so-called endemic species have — as far as 
can be judged from the figures of Cossmann and Peyrot — well-known 
close relations in the Upper Oligocene of the Boreal province or of the 
Paratethys. The similarity would therefore emerge much more strikingly, 
if one were to disregard the exaggerated refinements of Cossmann and 
Peyrot’s systematic subdivision. Both the molluscs and the small foramin- 
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ifers prove the Lower Miocene to be a single, indivisible stage, comprising 
both Mayer’s Aquitanian and Deperet’s Burdigalian 0 igocene e emen . 
occurring to the tune of a few percent cannot refute then * V’cen® ^e' A 
the basis of the Miogypsinids, Drooger (in Drooger et aL 1955, 1960) could 
distinguish four horizons within the Lower Miocene o is legion. 
Miogypsinids would, then, be suited for a distinction o . e wo • g . 
(Aquitanian and Burdigalian), but attempts to transfei ns is in i 
other regions are frustrated by the limited geographical spieat o 
gypsinids. Recent studies by Jenkins (1966) seem to Prov® ‘
of separating the Aquitanian from the Burdigalian and, m ee , o 
subdivision of both stages, on the basis of planktonic <oiamim era.

Another region of fundamental significance for Oligo- locene ° *
problems is Northern Italy. As this region includes no stratotypes 
relevant to this boundary (except for the Bormidian s age, lecei 
suscitated by Blow and Smout), the Ohgo-^ocene limit is here 
a question of correlation rather than of definition, o i is < * .
fossils and the state of its examination, most advanced anywhere, w thin 
the Mediterranean province (Tethys), suggest this region for a b*^ 
correlation with other regions. The formations involved in this ^latmn 
include the Schio strata and the deposits known by the name of 
delli Bellunesi” extending from Lake Garda right down to Fraul the Litter 
are considered to represent the highest horizon of the Ohgoce^ These 
strata include dauconitic molluscan sandstone, limestone with Lepido strata include ^giauconm Whereas some authors were

spiiJ in them, into the Lower Miocene (Aquitanian) mit “

SASr-Tongrtao'' i. simply the

would represent the Chattian, whereas Sassello, Dego, ( an are, c c. wo 
correspond to older Oligocene stages.
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3. ON THE UPPER OLIGOCENE OF THE PARATETHYS

As the definition of a stage is an operation i™1™*
the drawing of tho Oligo-Miocene boundary is, also m the Parat
a matter of correlation rather than ol def m i ion * of the case,
This correlation - to be carried out, under "w J
between faraway basins rather thorough v iso.a << 
must of necessity be based on

The stratotype of the ('halt lan contains - | t f Miocene
hence in t he Upper Oligocene of the Paratethys, the percentage



spacies must not exceed this value. The oldest Paratethyan stratigraphic 
unit to be regarded as already Miocene by a vast majority of authors, the 
unit to be called the “Eggenburgian” under the above-outlined program, 
contains at least 30 percent Miocene elements. (Eggenburger Serie, Kalten- 
bachgraben, Vag Valley, the large-Pecten strata of Budafok and Salgo- 
tarjan, Corus = Korod, etc.) This is in a fair agreement with the Miocene 
percentages in the Vierlandian, overlying the stratotype of the Chattian 
and regarded as Aquitanian, as well as in the type profiles of the Aquitanian 
and Burdigalian in Southwestern France. Any fauna containing more than 
50 percent Miocene elements among the stratigraphically diagnostic species 
will be regarded as Lower Miocene.

The number of Neogene species tends to increase as the number of 
Palaeogene species decreases; in our experience, as soon as the Miocene 
elements attain 15 to 20 percent, the percentage of Palaeogene species in 
the fauna drops to a roughly equal value, the rest of the fauna being com
posed of persistent or endemic forms. These are the “borderline cases”, in 
which the Oligocene and Miocene forms occur in relative abundances of 
50—50 percent.

We cannot agree with the view that the advent of new forms necessarily 
heralds a new era. To assert the converse, e.g. that the Oligocene did not 
end until all Oligocene forms became extinct, would be just as absurd. 
From this viewpoint, it would depend purely on the researcher’s subjective 
whim where he would draw the limit of a stratigraphic unit within the long 
period between the rise of the first “new” and the fall of the last “old” 
species. It is in order to keep the subjective elements of judgement within 
bounds that one accepts the yardsticks of stratotypes and the mathematical 
consideration that, if a fauna contains new and old species in equal propor
tions, it may be placed with equal right into either the older or the younger 
stratigraphic unit, that is, it lies just on the border between them. A pre
dominance of Oligocene elements must entail a place in the Upper Oligo
cene; a preponderance of Miocene ones, a place in the Lower Miocene.

The lower limit of the Upper Oligocene is less of a problem. A large num
ber of ancient, Palaeogene forms had disappeared by the end of the Middle 
Oligocene, to be replaced by new, Upper Oligocene species. Some of the 
latter were restricted to the Upper Oligocene proper; others persisted into 
the Miocene.

4. DEFINITION OF THE TERMS “OLIGOCENE” AND 
“MIOCENE SPECIES”

These definitions are readily derived from the above conclusions.
Those species are regarded as Oligocene which, in the North Sea basin, 

do not reach higher than the Kassel or Doberg strata or some other con
temporaneous deposit (cf. Anderson’s summary 1961) or whose life span 
ends in the B61us-Escorneb^ou-Peyrere strata in Southwest Franco, or in 
the Tongriano, or the Belluno or Schio strata in Northern Italy.

Those species are Miocene which do not occur before the Boreal Vierland 
ian, the Atlantic Lower Miocene (Aquitanian plus Burdigalian), or the 
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Mediterranean “Aquitaniano”, ‘•‘Elveziano” or ‘ Langhiano . In the Pa a- 
tethys, Miocene species first arise in the oldest formations generaack^ 
edged as Miocene, i.e. in the Eggenburgian, or in the Southern Sov 
baThose1species are persistent whose life spans overlap the 
cene boundary thus defined. There are various degrees of endemicrtycm fos 
sils. In a broader sense of the term, all species are endemic which are restrict
ed in time and space to the Upper Oligocene of the Paratethys the Eg 
ian”), i e to the faunae of Bad Tolz and Kovacov, to the Melker Sene 
and the South Russian Baygubek horizon (Merklin 1962). In a 
sense of the term, we may call endemic those species which occur in the 
Hungarian Upper Oligocene only.

5. ON THE USE OF THE TERMS ‘CHATTIAN’, 
‘AQUITANIAN’ AND ‘BURDIGALIAN’

The meanings of these terms have been clarified above. It has been P°^ 
out that these stages form a temporal sequence without hiatuses or• ovei- 
laps Botli bv definition and by biostratigraphic inference, the Ohgo-Mio- 
cene boundary is to be drawn between the Chattian and the Aquitaniam 
Investigation^ over the last few years into planktonic Foraminifera 1have 
further led to the crystallization of the view the Ohgocene-M o^ 
boundary can be characterized in terms of the Globigennoides datum lexe 
(Fourth Mediterranean Neogene Congress, Bologna 1967) It s« 
ever, that the Aquitanian and Burdigalian are hard to delimit even_ in 
type area, in the Aquitanian Basin. Thus we cannot but Pbe
posal of the Bologna Congress that the Aquitanian and Burdigalian be 
subsumed under a single superstage, the Girundian of Xigneaux et al.

One should now raise the question whether the above stratigraphic 
sequence (Chattian, Aquitanian, Burdigalian) can given our present. tools 
of correlation, constitute a frame of reference for the stratigraphic succe 
sions of the Central Paratethys. Molluscan studies tend to consohdate the 
opinion, most consistently voiced by Csepreghy-Meznerics, that within 
the Central Paratethys only two units can be distinguished as opposed to 
the threefold Chattian-Aquitanian-Burdigalian subdivision of ce tarn < other 
regions. Hence, in the present authors opinion, the broad internation, 
acceptance of the term Girundian ( = Aquitanian + Burdigalian) s u 
be most welcome, because this superstage more or ess closely correso > 
in time to that Paratethyan time unit for which the name Lggenbuigi. 
has been proposed and concerning whose Miocene age there is a oroau

One of the aims oft he present work is to prove that 
ous with (he Chattian per definition and underlying the 
( Girundian) are widespread and identifiable m Hungary and the 
Paratethys. This Paratethyan stratigraphic unit, by and large co _ p 
raucous in my opinion with the Chattian stage, would receive in the 
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regional sequence of stages discussed above the name Egerian, with the 
Eger profile, to be described in some detail also in the present book, as its 
stratotype. The most recent studies on planktonic Foraminifera suggest 
the Egerian to lie below the Globigerinoides datum level. Consequently, in 
the present writer’s opinion, the newly described stages of the Paratethys 
stand in the following relations to the “standard” European stages: The 
Egerian largely corresponds to the Chattian; the Eggenburgian more or 
less covers the Girundian, which latter is essentially the same as the Aqui
tanian plus Burdigalian. The Oligocene-Miocene limit should be drawn 
accordingly between the Egerian and the Eggenburgian.

Let us point out that the Egerian-Eggenburgian limit was defined by 
means of the first appearance of Loibersdorf-type faunae by Cicha and 
Senes (1968) and Papp (1968). Hence, they place the Bretka strata still 
into the Egerian, with the designation “Upper Egerian”. Since, however, 
these strata have yielded Miogypsina gunteri in the neighbourhood of 
Bretka (Papp 1958), the Oligo-Miocene limit should, by the above considera
tions, lie within the Egerian. Be that as it may, the horizon corresponding 
to the Bretka strata (that is, to the Aquitanian) will not be considered in 
the present work.

In the geochronological sense, the mollusc faunae to be discussed here 
lived in the Late Oligocene. It was precisely the chaos in the use 
and the temporary vagueness concerning the stage names, as well as the 
divergences of opinion concerning questions of correlation and the fermen
tation of the entire system of Neogene chronostratigraphy, that prompted 
me to give my treatise a title containing the rather “open” term Upper 
Oligocene, with its more geochronological connotations.
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II. GEOLOGY

Hungary occupies part of the so-called Carpathian Basin, one of the basins 
embraced by the Alpine-Carpathian mountain chainS Most of today s 
Hungarian territory is covered by young (Phocene-Quaternary) deposits 
(the Great Plains,'the Little Plain, the Pannoman Basin), undeilamby 
basements of crystalline schists and Mesozoic rocks of A
type. The western part of the country, called Transdanubra, g^ersg 
bv the Transdanubian Mountains, a chain of largely Mesozoic fault blocks 
(Bakonv Wes, Gerecse, Pilis and the Buda Mountains .The Northam 
Mountains in the north of the eastern half on the country (BorzsonyCsei^ 
hat, Matra, Bukk and the Tokaj Mountains) largely consist of Miocene 
volcanics (andesites) and Oligo-Miocene deposits, and to a lesser extent ot 
TrThe Um? Oligocene deposits of Hungary occur in basins and grabens 
intercalated between the fadt blocks of the Transdanubian Mountains and 
in spots of larger areal extent in the Nor hern Mountains A these local 
occurrences fall within an area about 300 km long and 50 to 100 km wide 
in which the Upper Oligocene can be traced on the surface and m bo^ 
despite numerous gaps due to subsequent erosion and structuml displace

111 Owing to the considerable variety of Upper Oligocene deposits and moll
usc faunae, even a general review must give an account of regional differ
ences. In the following, the field relations, the lithologic and ma^ofauim 
features of the Upper Oligocene deposits will be described according t 
palaeogeographioal units. The latter (Fig. 1) were distinguished and debm. 
ited on the basis of a detailed palaeoecologic analysis of mollusc faunae 
(Ch 1111 At the localities of any palaeogeographioal unit, the various tacies 
are i» ** vertical that i» the
units are more or less homogeneous facially. Ihe boundaries of the unit, 
are, of course, indistinct more often than not.

The palaeoecologic analysis of the macrofaunae (Ch.
the following m a. i n p a 1 a e o g e o g r a p h i c a 1 units wit 
the 11 u n g a r i a n Upper 0 1 i g o c e n e.

1. Bakonv; Terrestrial and limnic faunae
2. Votes'— Gerecse; Predominantly brackwater deposits with (yrena , 

with intercalated limnic and neritic deposits. , denosits
3. Pilis Western Cserhat; Predominantly shadow stbh toraI p

with “Pectunculus”, with brackish “Cyrena-Centhium and littoral inter 
beddings.
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4. The Budapest region; Predominantly medium-depth sublittoral depos
its; shallow sublittoral interbeddings with “Pectunculus

5. East Cserhat, Ozd Basin; Little known medium-depth and possibly 
deep sublittoral deposits of the basin interior. aiqallnwpr

6 Eger, the Sajo Valley; Marine facies (deep subhttoral and shallower 
marine faunae) overlain by “Cyrena-Cerithium beds.

1. BAKONY

Boundaries: roughly the Csakbereny-Pusztavam line in the east, 1the 
Veszpremvarsany—Varoslod line in west; the southern am noi 
ders are even more vague. . T 17^0™

Literature on the Upper Oligocene of this region is scanty. 
(1939) gave a comprehensive description of the Szapar brown coal. seams, 
Vadasz (1960) gave a good concise description of the Bakony 
listing also SVmeghy’s (1926) Kornye-Boda]k fauna A new surve.of the 
Bakonv over the last few years gave the opportunity for an entity new 
departure; largely unpublished recent work by Bohn Jambor and Kor - . 
was based on copious new evidence on the Bakony Oligocene.

The Unner Oligocene of this region includes silty clay mail, mediui 
grained biotitic sandstone, conglomerates with clayey and/or calcareous 
matrix and mottled clay,. According to Bohn (IMS) Wjmwg 
reworked volcanic tuffs is typical. He states that about 1half of the pebbles 
in the conglomerates have come from Mesozoic and Eocene limestones, 
34 to 45 percent from metamorphic rocks and 10 to 20 percent from 
andesite. Along a line joining Dudar, Cseteny, Jasd, Szapar, Bahnka and 
M6r, the lower part of the Upper Oligocene includes a brown coal sea

C° According to drill cores from the boreholes Mor 4, 5, 6, conglomerates 
occur asi interbeddings in the bottom part of the sequence, together with 
stringers and thin seams of brown coal, corresponding in stratigraphic pos 
tion to the Szapar seam. Most of the sequence consists of very fine clay' y 
silt and clav, with intercalated beds of biotitici sandstone The boieWe 
Csatka 1 reveals a similar succession. In the Sur and Dudar bo > 
on the other hand, conglomerates are more abundant, making up abou 
half of the succession. , M

The Upper Oligocene unconformably overlies the Eocene or ■
zoic; it is often overlain by nothing but the Pleistocene Its *h!ck,^^ 
from 40 to 400 metres according to Bohn; but in the borehole Gsatka 1 
attains 800 m. It should be emphasized here that t h e U p pel 
cone age of this entire succession of rather,U"1 
form limnic-terrestrial deposits has not bee 
firmly established so far. The upper Part ot t 
succession may in some profiles ) e a i < ■ • . ।
c e n e, related to the “gravel with silicified tree trunk fragmentof the 
High Bakonv”, which was placed into the Helvetian by X adasz( 
instance, in the borehole Csatka 1, typical Upper Oligocene hmmc te 
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faunae are restricted to the depth interval from 460 to 800 m. On the other 
hand, gravels are not absent from well-documented Upper Oligocene suc
cessions, either, which shows that some of the " gravels with tree trunk” 
belong to this older part of the sequence.

The mollusc fauna of the Upper Oligocene consists exclusively 
of fresh-water — oligohaline and t e r r e s t r i a 1 (a i r‘- 
breathing) species (Viviparus ventricosus, Brotia escheri, Sphae- 
rium sp., Unio inaequiradiatus, Pomatias antiquum, represented by shells 
and opercula, as well as pulmonate gastropods now under detailed study, 
including Coretus, Radix, Archaeozonites, Oestophora, Caracollina Tripty- 
chia, Tropidomphalus, Parachlorea, Strophostoma). Only in the neighbor
hood of the Mor Graben, in the area bordering on the ancient seashore 
(Pusztavam, Bodajk) will one encounter local mesohaline interbeddings 
with Cyrena ’ in the uniform limnic-terrestrial succession. In the Vertes— 
Gereese region, the "Cyrena” strata contain intercalated beds with Brotia 
and \ iviparus with a characteristic Bakony-type fauna. The contemporane
ity of t he stratigraphic successions in the two regions can thus be regarded 
as established (Baldi 1965, 1967). As the Cyrena beds are to be considered 
Lpper Oligocene in the Vertes—Gereese region. — proof will be adduced 
latei on, this fixes also the age of the limnic-terrestrial sequence of the 
Bakony region m the Upper Oligocene.

Further arguments for placing most of this succession, or indeed all of it 
in certain profiles, into the Upper Oligocene include (1) the presence of 
Unto inaequiradiatus, and especially of Pomatias antiquum, which is accord
ing to Zobelein (1952) an index fossil of the Chattian; (2) some of the 
Pulmonates are known from the early Chattian on; others died out at the 
end of the Chattian; (3) the biotite content, so characteristic of the Upper 
) igocene up to Dorog; (4) the complete absence of rhyolite tuff interbed

dings. fhe presence of silicified trunk remains of plane trees is irrelevant to 
the decision of an Oligocene or Miocene age. The terrestrial mammal remains 
(Anthracothenum, a jawbone found in borehole M6r 6) indicate an Oligo
cene age. s

S ^vim-CsAkbertny line in the south
west by the supposed boundary of the sedimentation area (Eig. 1) in the 

1V Jnrmg Bajna’ Mariahalom and ZsamMk in the 
,"5 th f I -R es ,e 011focene deposits discussed bv Vadasz (1960) 
unde the titles Basins in and sooth of the Gereese Mountains”. “The Ver 
tes Mountains and the Tatabanya Basin” and partly those described under- 

rhe western I alaeo-Neogene cover formations of the Vertes Hills”.

+°Hg" ,°f th® Bakony region might include the limnic- 
terrestrial Szohman Hill conglomerates” of the Herend Basin, a terrestrial, 
predominantly gravelly deposit with biotitic sands; its Upper Oligocene

K6KAT (1W6) from -idtL, and litho-

2. THE VERTES—GERECSE REGION
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The significant data concerning this region can be found in Hantken 
(1861, 1865), Liffa (1906, 1907), Taeger (1909—10), Telegdi-Roth (1923, 
1925, 1927), Ferenczi (1925), Vadasz (1940, 1960), Jasko (1939, 1943, 
1957a, 1957b), Istvan Vitalis (1948), Solyom (1953), Landesz (1961, 
1965), Gyorgy Vitalis (1962) and Oravecz-Scheffer (1963).

Most of my own observations have already been published in a summary 
form (Baldi 1965, 1967). The Upper Oligocene age of the deposits in 
question is generally accepted. Observations concerning the stratigraphic 
positions of the individual facies within the succession have, however, been 
differently interpreted by the various authors. Liffa and Taeger wrote 
about Pectunculus beds overlying Cyrena beds. On the other hand, Jasko 
and others observed interfingerings of the various facies.

Prospecting for brown coal in 1959—60 in the Nagyegyhaza Basin and 
more recently in the Many—Zsambek Basin gave a welcome opportunity 
to study the Oligocene of these areas. From more than 550 cores of 33 bore
holes I could recover and study a macrofauna of 87 species, some of them 
in relatively good preservation (Columns 2 to 8 of Table I).

The only macrofauna to be yielded by an exposure was collected from 
a road cut in the Calvary Hill of T a r j a n (T a r j a n-1). 
Here a medium-bedded, somewhat shaly clayey sandstone is overlain by 
a friable coarse sandstone with clay lenticles. This sandstone contain 
pockets of washed-together fossils of the Polymesoda-Tympanotonus and 
Glycymeris latiradiata communities.’ (Bryozoa, Glycymeris latiradiata s. L, 
Ostrea cyathuld, Polymesoda convexa, Laevicardium tenuisulcatum, Pitar 
polytropa, Melanopsis impressa hantkeni, Tympanotpnus margaritaceus, 
Polinices catena s. 1., Globularia sp.)

For the boreholes, I have adopted the numbering of the Hungarian 
Geological Exploration and Drilling Enterprise (cf. Baldi 1967).

In evaluating the available evidence, boreholes rich in macrofossils were 
given greater weight. In four profiles, more than 50 percent of the succes
sion traversed yielded macrofossils, and in seven more this proportion 
varied from 30 to 50 percent.

The Oligocene in the region under consideration is 100 to 500 m thick, 
ranging from 200 to 300 m over most of the region. It unconfor m- 
a b 1 y overlies various p r e-0 1 i g o c e n e formations 
(Triassic, Eocene) and is unconfor m ably overlain by the 
Miocene (Upper Badenian, Lower Sarmatian, or a 
probably Middle Miocene terrestrial complex 50 to 100 m thick) or the 
Pleistocene. The variations in the thickness of the Oligocene should in our 
opinion be attributed to a pre-Badenian denudation, which was responsible 
also for the yellow colour (limonitic weathering) of the topmost Oligocene 
beds.

The Oligocene deposits are largely silty, triable line-grained sandstones, 
clayey silt's, silty clays, more seldom clays, coarse sandstones locally with 
pebbles, and harder calcareous sandstones; these latter are (according to an 
oral communication by J. Boda) typical of the bottom strata of the Upper 
Oligocene, which is understandable in view of the dominantly calcareous 
nature of the Eocene-Triassic rocks by which they are underlain (but is 
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by no means an indication of a Rupelian age!). The abundance of biotite, 
derived from eroded Upper Eocene volcanics, is typical. Vadasz (1960) 
states “quartz and the dark minerals” to come “undoubtedlv from the 
ancient crystalline basement of the northern, northwestern foreland (the 
Little Plain area), whereas the biotite is of a presumably volcanic origin”, 
(p. 230) Some beds are rich in coalified plant remains. Richer accumulations 
of these may constitute brown coal stringers and lenses whose thickness 
usually ranges from 2 to 30 cm according to I. Vitalis (1948). Onlv in 
a single case has a seam 1.20 m thick been traversed.

As regards the chronostratigraphic position of this succession, in an 
earlier paper (Baldi 1965) I could not yet exclude the possibility of some 
nearshore facies of the Rupelian Kiscell Clay being represented in the lower 
parts ol the succession. A wealth of more recent evidence has, however, 
proved beyond doubt that the Oligocene of the Vertes—Gerecse region is 
Upper Oligocene (Egerian) in its entirety; even the lowermost horizons 
contain fossils encountered nowhere in strata older than Upper Oligocene 
of other regions (e.g. Mytilus aquitanicus, Pitar undata, Arcopagia subele- 
gans, Angulus planatus ancestralis, Ocinebrina crassilabiata trivaricosa, 
etc.).

Remarkably, in the eastern part of the Many—Zsambek Basin, part of 
which belongs to the Budapest region — in the Zsambek—Szomor—Maria- 
halom area — macrofaunal assemblages turning up in identical successions 
in a number of boreholes have permitted a finer subdivision of the Upper 
Oligocene (cf. Baldi 1967). Of course, the boundaries of these horizons do 
not constitute perfect isochrones, but they undoubtedly provide a stratig
raphic orientation within the succession. In the profiles at Many and 
Gyermely, immediately to the west of the said area, these horizons cannot , 
however, be traced any more. Their correlative value is thus restricted to 
this rather small area, and even a correlation with the Solymar succession 
would be highly doubtful. I have recently given a detailed description of 
these horizons (Baldi 1967), so that it will be sufficient to give a brief 
summary here.

1-At the^ bottom there is a “lower Polymesoda (= Cyrena) 
horizon , characterized by the dominance of Polymesoda-Tympano- 
tomis communities (“P5”). In most profiles, there is alimnic-terrestrialinter
calation with a Brotia-Viviparus community.

2. Next follows the “D i p 1 o d o n t a horizo n” characterized 
especially in its lower portion by an excessive abundance of Taras ( Diplo
donta) rotundatus. Further frequent fossils include Pitar polytropa, Cardium 
>o)oiiim and Turritella venus. Around Tok and Zsambek, the aggregate 
thickness of the lagoon and littoral deposits marked “P ” exceeds that of 
the su ihttoral deposits within this horizon. In the most open part of the 
basin, which reaches over into the Budapest region, the shallow subiittoral 
facies is prevalent.

■ U i U ° r * Z 0 n”’ It *8 to designate any “index fossil”
w n hm th is co loin fu 1 faunal assemblage. Angulus seems to be most abun
dant. he dominant facies is shallow subiittoral, with, however, some thin- 
nei and thicker lagoon-facies interbeddings (“Pa”). At the base of the hori
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zon there invariably occurs a very persistent Cyrena bed marked P3 
of 3 to 10 m thickness. . „

4. At the top, there is the “I n c o m p a r a b i 1 i s horizon charac
terized bv the ubiquity, without any remarkable abundance, of Chlamys 
incomparabilis. Further frequent fossils of this horizon are: Laevicardium 
cyprium, Cardium heeri, Cardita orbicularis subparvocostata, Astarte gracilis 
degrangei, Dentalium, bryozoids, Schizaster. The medium-deep subhttoral 
facies is almost exclusive: its features suggest the designation schlier 
(“Chattian schlier”!). The resemblance of this horizon to the Upper Oligo- 
cene of Torokbalint and Solymar is remarkable.

As regards its facies, the Vertes—-Gerecse region is rather colourful. 
From the fresh-water oligohaline to the medium-depth sublittoral, one may 
encounter almost every fossil community. The horizontal and vertical ex
tents of the communities are illustrated in Figs 2 and 3.

A Study of the horizontal extent of the fossil communities reveals t h e 
aggregate thickness of the brackwater (“Cyrena ) 
deposits o f 1 a g o o n and littoral facies to decrease 
eastward, compensated by a corresponding in 
crease in the thickness of the sublittoral strata, 
that is, the marine deposits grow thicker eastward at the expense of the 
“Cyrena” and “Cerithium” beds. West of Many and near Vasztely and 
Gyermelv, deposits of lagoon and littoral facies make up more than 60 per
cent of the aggregate thickness of all fossil-bearing layers, whereas this 
proportion is no more than 20 percent near Zsambek and Manahalom. Only 
a small area south of Tok refuses to lie fitted into this general pattern

The eastward-increasing “marinity” of the Upper Oligocene facies has 
already been emphasized bv Vadasz (1960). 1 could confirm this statement 
on the basis of my own observations in the Dunazug Mountains (Baldi 
1965) In Fig. 2 I have plotted for comparison also one of the Budapest 
region profiles (Solymar 72). It is characterized by the prevalence of a me
dium-depth sublittoral facies. East of the Manahalom—Zsambek line, the 
decreasing thickness of the Cyrena beds is compensated by a thickening 
not only of the shallow but also of the medium-depth subhttoral iacies. 
This palaeogeographical transition towards the prevalently medium-depth 
sublittoral Upper Oligocene formation of Solymar and Torokbalint (Buda
pest region) is convincingly illustrated. This is why we have drawn the 
boundary between the V6rtes—Gerecse and the Budapest regions, across tne 
middle of the Many—Zsiimb<& Basin, along the Mariahalom—Zsambek line.

In summary, whereas in the Vertes—Gerecse region the lagoon-facies 
Polymesoda-Tympanotonus community and the littoral assem > a&es 
together make up 40 to 60 percent of the aggregate thickness ol the tossii- 
boaring layers, the beds with shallow sublittoral communities provide only 
20 to 40 percent, and those with a V iviparus-Brotia community 10 to 
30 percent of the aggregate thickness. On the other hand, in the ai in 
boreholes, which may be included in the Budapest region, 1 hes< piopoi ion. 
are substantially different (cf. Ch. 11.3). The dominant facies 
of the V 6 r te s—G e r e c s e region is of the 1 a g o o n t y p e, 
w i t h a Pol y m e s o d a-T y in p a n o t o n us co m m unit y.
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I-i^. 2. Map sketch of Many Zsdmbek basin showing boreholo locutions. The columns 
placed beside the borehole symbols are not stratigraphic, columns: they indicate tho 
frequency of I ho various facies in relat ion to the total t hickness of fossil-bearing 
deposits. I he pei contages written beside the columns indicate the abundance of the 
brackwater ( Cyrena ) facies in terms of the total t hickness of fossil-bearing deposits. 
Contours connect, points of approximately equal total thickness of tho Cyrena be,Is. 
Legend: 1. Freshwater (lagoon). 2. Brackwater (lagoon and littoral). 3. Shallow sub- 
httornl. 4 Medium-depth subhttoral. o. Borehole not investigated by the author.

6. Borehole whoso Oligocene macrofauna has been examined by the author
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F6P.44' ZS.43 ZS.23 ZS.42 TK.24 TK.51 TK.52 SZ.31 MH.36 S0.72

Fig 3 Profiles of the boreholes richest in Oligocene macrofossils in the Many- 
ZsLbdk basin, with depth data counted from the ground surface. The proftles show 
facies established on a macrofossil basis only. The ® marks depth intervals.that 
have yielded molluse species not older than Upper Oligocene. P^ I „ etc. indicate 
PalyrLoda (Cyrena) horizons. The profile of borehole So ymdr 72 is given as 
merit Legend- Os: Csordaklit, M: Mdny, Gy: Gyermely, bop.: FelsWrspuszta, Zs. 
Zsambek "l’k- Tok, Sz: Szomor, Mh: Mariahalom, So: SolymAr. 1. freshwater (lagoon). 
2. Brackwater (lagoon and littoral). 3. Shallow sublittoral. 4 Me^^ 
littoral. 5. Sample containing no maerofossHs or not accessible to t ho an ho >. U" 
boundary of incomparabUis horizon. 7. Upper boundary of Diplodonta horizon. 8.

Lower boundary of same

A first consideration of the vertical spread of the fossil communities 
revealed a totally irregular alternation of the most varied ireshwatei, 
brackwater and marine facies (BAldi 1965).

As far as the western part of the region, the Many—Vaszt61y Gyerni 
area is concerned, this finding has not been invalidated by the large num be 
of boreholes drilled since. In the eastern part, however, whore ceita 
horizons could be identified and correlated among the various protiles, 

29



and a general decrease in the thickness of the Cyrena-Cerithium beds in 
favour of the marine deposits could be established, the succession of facies 
was also found to exhibit certain regularities. In the lowermost Polymesoda 
horizon, the freshwater and brackwaterdagoon facies are almost exclusive 
(with Polymesoda-Tympanotonus and Brotia-Viviparus communities.) In 
the Diplodonta and Angulus horizons, shallow sublittoral and lagoon-litto
ral communities alternate, whereas the uppermost (incomparabilis) horizon 
is almost exclusively marine, largely with the medium-depth sublittoral 
communities of Pitar beyrichi and Schizaster cf. acuminatus.

The above distribution of facies outlines the transgressive phase 
of an Upper Oligocene sedimentary cycle, beginning 
with freshwater and brackwater deposits, continuing with an increasing 
abundance of marine interbeddings, with the youngest deposits indicating 
the deepest water and the greatest distance from the seashore. The regressive 
phase of this cycle is known from the neighbouring regions only (Budapest, 
Pilis-Western Cserhat), where it was spared by the absence or short dura
tion of the post-Oligocene denudation.

In the Northern Mountains, the Upper Oligocene belongs to the regressive 
phase of an Oligocene-Lower Miocene supercycle; in the Vertes—Gerecse 
region, it constitutes an independent cycle. As it has been proved before 
however the relative youth of the Oligocene faunae of the Many—Zsambek 
basin precludes the correlation of the Kiscell clay, formed at the climax of 
the supercycle, with the incomparabilis horizon, which latter owing to its 
marginal position, is no deeper than medium-depth sublittoral, even 
though such a correlation does certainly look tempting.

3. PILIS — WESTERN CSERHAT REGION

Upper Oligocene deposits in uniform facies can be traced from the Dorog 
Basin right to the Galga Valley, across a heterogeneous region rendered 
structurally and morphologically variable by subsequent changes. The 
boundaries of this palaeogeographical region are as follows: the line joining 
Bajna, Mariahalom, BudakaMsz, and Csomad in the southwest and south; 
the Csomad Becske—Zelovce line in the east; and the supposed boundary 
of the basin of sedimentation in South Slovakia in the northwest. The 
heterogeneous region thus defined includes the Dorog Basin, the Pilis 
Mountains, the Szentendre—Visegrad Mountains, the Bbrzsbny Mountains, 
the Western ( serhat Hills and the environs of KovaCov (Helemba) in 
Southern Slovakia. In this region, I have made field trips and collected 
fossils over several years, besides studying cores from the most recent 
boreholes.

(a) Dorog Basin and Pilis Mountains (Fig. 4)

Information about the geology of the Upper Oligocene is contained in 
Hantken (1871), Rozlozsnik, Schr^ter and Telegdi-Roth (1922), 
Liffa (1903, 1904, 1905), Schafarzik (1884), Telegdi-Roth (1927), 
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Majzon (1940), S. Vitalis (1939—1945), Hegedus (1951), Schreter (1953), 
Ferencz (1953), Mrs Csank and Siposs (1963), Siposs (1964a, 1964b), 
Mrs Csank (1964), Nagy-Gellai (1964), Baldi (1965). The Slovakian 
continuation of the Upper Oligocene of the Parkany—Helemba| (Kovabov) 
region was described by Senes (1958a, 1960, 1964) and Ondrejickova 
and Senes (1965). The last two authors gave an adequate description of 
the macrofossils found on the Slovakian side, whereas those found on the 
Hungarian side have just been mentioned in a few fossil lists, most of them 
rather short. Besides the previously known dozen or so species of molluscs, 
1 have identified a further 30 species in this area (Table I, Columns 9 and 10).

We have repeatedly been faced in this area with the problem of the 
peculiar stratigraphic position of the Cyrena beds. In contrast with what 
is usual elsewhere, these beds occur here also below the Kiscell Clay. In 
contrast with the rather unconvincing explanations of Hantken and 
Rozlozsnik, research on both sides of the Danube proved that the Dorog 
Basin has two “Cyrena complexes”; the lower one, underlying the Kiscell 
Clay with its Rupelian micro- and macrofauna, is a lagoon facies connected 
with the early Oligocene transgression; the upper one overlies the Kiscell 
Clay; its age'is Aquitanian (Lower Miocene) according to Senes (1958a), 
“Chattian = Aquitanian” according to Ondrejickova and Senes (1965), 
and_ as I shall go on to prove — Upper Oligocene according to myself. 
In the present book, discussion will be restricted to the 
“Upper Cyrena beds”.

The Upper Oligocene largely consists here of friable fine-grained sand
stones, clayey silts, with interbeddings of coarse sand, gravelly sands and 
clays with' plant fossil imprints and stringers of brown coal. According to 
Mrs Csank and Siposs (1963), and Mrs Csank (1964), the biotite Hakes 
which are so characteristic of the Upper Oligocene also in other Trans- 
danubian regions presumably come from the erosion of Upper Eocene or 
Lower Oligocene volcanics. Those authors derive the minerals of meta
morphic origin “from a region of crystalline rocks south of the Vepor 
Mountains”.

The Upper Oligocene is underlain by a Rupelian i o r a- 
m i n i f e r a-r i c h clay marl, or the Kiscell Clay, except 
on the sout western margin of the area, where it unconformably overlies 
some older formations. Nagy-Gellai (1964) points out that only the oldest 
four of Majzon’s foraminifer horizons can be identified in the area. On the 
other hand. Siposs’s profiles (1964a, p. 209) cannot be consistently intei 
preted except by assuming a hiatus and a phase of denudation between the 
Kiscell Clay and the “upper sandy” (Upper Oligocene) deposits. This ex
plains how the Upper Oligocene came to overlie the Triassic here, the Eocene 
there and the “lower Cyrena beds” elsewhere, as well as the capricious 
oscillations (from 40 to 428 m) in the thickness of the Rupelian foramim- 
fera-rich clav marl. The higher horizons of the Kiscell Clay are absent from 
the Dorog Basin. This hiatus and the denudation that took place.during 
it do not, however, fit the concept of the “Infra-Oligocene denudation , 
proposed bv Telegdi-Roth (1927) who used this term to include also t o 
period of denudation preceding the “lower Cyrena beds whu i u K H 
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to be likewise Upper Oligocene. The late Middle Oligocene denudation had 
carried off some of the Kiscell Clay; the Upper Oligocene sea flooding this 
marginal area then covered the remaining rags of Kiscell Clay as well as 
the pre-Oligocene formations at Csolnok and points farther west. This state 
of facts resolves at the same time Telegdi-Roth’s dilemma: (1912): why 
has the Kiscell Clay no littoral heteropic facies? In this marginal area, 
the denudation preceding the Upper Oligocene transgression presumably 
finished off the thin litoral deposits of the Rupelian which were probably 
restricted to a narrow zone anyhow. In agreement with this hypothesis 
Senes (1960, 1964) wrote — although he could not convincingly prove a 
hiatus — of an Upper Oligocene (in his terminology, Aquitanian) trans
gression introducing a new sedimentary cycle in the adjacent Slovakian 
area.

The Upper Oligocene is in most places overlain by the Qua
ternary, except for the southwestern margin facing Perbal of the area, 
where it is covered by unconformable Upper B a d e n i a n 
or Sarmatian strata. East of Pilisvdrdsvar, on Garancs Hill, the 
Oligocene underlies a “Helvetian” (Ottnangian) bentonitized rhyolite tuff 
and a calcareous sandstone with Chlamys and Bryozoa.

Besides studying the molluscs found in cores of the boreholes Csolnok 
695 and Esztergom 40, I made several field and collecting trips in the 
company of Z. Siposs, under a commission by the Dorog Department of 
the Hungarian Geological Institute.

The most informative exposure with the richest fossil assemblage is 
in a stream valley (south of Kesztolc) (Kc — 1). It 
was already mentioned by Schreteb (1953) who enumerated only seven 
species, however. The succession of strata is, from the bottom upwards 
(Fig. 4.):

(1) 2 m of coarse sand.
(2) 50 cm of shaly clay with leaf imprints and brown coal stringers.
(3) 2 m of cross-stratified coarse sand with clay pebbles, and with a 

Polymesoda-Tympanotonus community. (Ostrea cyathula, Polymesoda con
vexa, Teredo sp. Melanopsis impressa hantkeni, Pirenella plicata, Tympano
tonus margaritaceus, Theodoxus pictus).

(4) 1.5 m of cross-stratified coarse sand with very scarce fossils.
(5) 30 cm of shaly clay with plant fossil impressions (Cinnamomo- 

phyllum).
(6) 1 m of coarse sand with a thin band of clay containing plant fossil 

imprints.
(7) 2 m of shaly-lamellar fine-grained sandstone.
An unexposed section of 8 m height is succeeded by
(8) 1 in of coarse-grained sandstone with fine pebbles and molluscs, 
(9) 2 m of sand with scarce fossils,

(10) 2 m of coarse sand, locally with small pebbles, with abundant fossils 
at two levels: a Glycymeris latiradiata community below, and a Turritella 
fauna washed together in pockets above representing a transition between 
the Pitar polytropa and Turritella. venus communities. For a complete fossil 
list see Column 10 of Table I. The resemblance to certain localities near
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- 2
Creek

' -'V L°
Fig 4. Exposure in creek valley on south
ern border of Kesztolc (Kesztolc-1). 
Legend: 1. Sand, coarse sand. 2. Clay with 
lignite stringers, shaly, with leaf imprints. 
3 Fine sandstone, shaly-lamellar, with 
leaf imprints. 4. Cross-stratified coarse 
sand with clay boulders. 5. Cross-strat
ified coarse sand. 6. Coarse sandstone with 
fine pebbles and molluscs. 7. Leaf im
prints, traces of lignite. 8. A Polymesoda- 
Tympanotonus community. 9. A Olycy- 
meris latiradiata community. 10. 1 alus- 
covered section. 11. A community tran
sitional between Pitar polytropa and 

Turritella venus

Pomaz and Di6sjen6 and to the Eger fauna is quite str^
Oligocene forms abound, precluding a Rupelian age
Athleta rarispina, Babylonia eburnoides umbilicosiformis, P enus m^ilawIla
Turritella. venus, Corbula carinaia). A pre-Miocene age i’
Cyprina islandica rotundata, Polinices catena achatensis Globulana sancti 
stephani, Turricula regularis, Glycymeris latiradiata s. 1.

Another succession observed at Nag y s a p, in the du P ®ut 
at the west end of the v 111 a g e, is as follows.road

some

Below 2 m of cross-stratified coarse sand with‘Scarce P®^1®^’ wlth 
large specimens of Glycymeris latiradiata s. 1. i
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(2) 1 m of pebbly lumachella exclusively made up of Polymesoda convexa 
shells.

(3) 7 m of clayey fine-grained sandstone, with abundant vegetal debris 
and a marine fauna. (Glycymeris latiradiata s. 1., Laevicardium tenuisulcatum, 
Babylonia eburnoides umbilicosiformis).

(4) 2 m of pebbly coarse “Cyrena sand”. A few valves of Ostrea cyathula 
besides Polymesoda convexa.

The Upper Oligocene sandstone outcropping near the S z e n t k u t 
well at Pelifoldszentkereszt yielded a sparse fauna of 
poor preservation (Glycymeris latiradiata s. 1., Laevicardium tenuisulcatum, 
Babylonia eburnoides umbilicosiformis).

After closing the manuscript, a new locality of Egerian fauna 
was discovered by Miss E. Horvath between the villages Uny 
and Mariahalom. In a sandpit, located near the road, an excellently 
preserved Tympanotonus-Pirenella community occurs in a coarse-grained 
beach sand. The most common species are Tympanotonus margaritaceus, 
Pirenella plicata, Theodoxus pictus, Th. buekkensis, Divaricella ornata, Linga 
columbella, Ostrea cyathula, Corbula carinata, Protoma diversicostata, Poli
nices catena helicina, Polymesoda convexa brongniarti.

(b) Szentendre—Visegrad Mountains (Fig. 5)

The foundations laid by Koch (1871a, 1871b, 1871c, 1874, 1877) were 
succeeded by a number of publications devoting one or more chapters to 
the Upper Oligocene. Szalai (1925) wrote of Pomaz, Majzon (1933, 1952) 
of Leanyfalu, Wein (1939) of Szentendre, Mehes (1942) of Dunabogdanv 
and Hegedus (1953) of Visegrad. There are further valuable data in 11 ant- 
ken (1867a), Erdos (1900) and Szeky (1963). Microfossils were treated bv 
Majzon (1939). Besides more or less extensive fossil lists in need of revision, 
Majzon (1933) and Mehes (1942) made efforts also at the illustration ami 
description of some mollusc species. Still, a monographic treatment of the 
mollusc fauna according to uniform principles has been lacking up to the 
present. In the course of systematic field trips undertaken since 1960, I 
collected 107 Upper Oligocene mollusc species from this area. Koch (1877) 
gave a fossil list of round 30. species; Mtos enumerated the same number 
from Dunabogdany.

The deposits in question were generally regarded as Upper Oligocene, 
Chattian, by the above-cited authors. Divergences of opinion were restricted 
to the overlying beds: the bone of contention being the Lower Miocene or 

Helvetian age and the possible subdivision ol the lithologically and 
faunistically rather uniform beds intercalated between the easily distin
guishable Upper Oligocene and the “Tortonian” volcanics Another much 
discussed point concerned the relative age of the Pectunculus sands and the 
field relations of the “Cyrena beds”. Koch (1871a) first wrote that the 
Pectunculus sands overlie the Cyrena beds. Subsequently he observed a 
“disorderly alternation” of the two facies, emphasizing that “these cannot 
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be separated from one another” (1877, p. 82). According to Majzon (1933), 
the Kiscell clav is overlain at Leanyfalu by a Cyrena bed , although he 
stated the Pectunculus facies to form just a few thin interbeddings in the 
“thicker brackwater layers characterized by Potamides . M ein (1939) 
reverted in his paper on Szentendre to the idea of an ‘' Upper Oligocene Cyre
na clav” overlain by “layers with Pectunculus obovatus and Potamides and 
transitional layers (Aquitanian)”. The profile I compiled from literature 
for Vadasz’s “Geology of Hungary” (1960 Fig. 118) essentially reflects 
the opinions of Majzon and Wein.

The Upper Oligocene is underlain in this area, by t li e 
Kiscell Clay, from which it emerges gradually. In the borehole 
Szentendre 2, JImbor-Knesch (1964) identified all the Majzon horizons 
of the Kiscell Clay; hence, in contrast to the Dorog Basin, deposition was 
continuous in the less marginal Szentendre—Visegrad Mountains: m the 
above-mentioned borehole, the Kiscell Clay containing Yoldia raulini, 
Malletia degrangei, Parvamussium bronni, Thyasira vara and Postel tana 
hungarica grades at a depth of 506.5 m into the Egerian At Budakalasz 
between the brickyard and the village, the transition from the Kiscell 
Clay to the Upper Oligocene sandstone with scarce fossils is easy to trace, 
as was already pointed out by Szalai (1925).

In the area strongly uplifted by the andesite laccolith of Csodi Hill near 
Dunabogdany, the deposit cropping out on the surface is the Rupelian 
Kiscell Clav according to Koch (1871b) and Mehes (1942), Majzon (1939) 
believes it to belong to the “deep Chattian”, to the group of Kiscell-clay- 
like foraminifera-rich clays”. He placed into this same group one of the 
exposures in the valley of Dora (or Rakasz or Szenegeto) 
Creek at the west end of Leanyfalu, at a few paces from 
the edge of the forest (Leanyfalu- 2). The clayey silt of this locality 
yielded a mollusc assemblage of 16 species enumerated in Column 13 ol 
Table I. Together with the abundant Foraminifera and some I teropods 
(Balantium} and Schizaster, these molluscs indicate a deep sublittoral— 
shallow bathyal facies (Hinia-Cadulus community). The fauna is Upper 
Oligocene but all its features suggest it to represent the lowermost horizon 
of the stage, with a gradual transition into the Kiscell ( lay.

The Upper Oligocene strata are u n c o n f o r m a b 1 y overlain 
by calcareous sandstone with Chlamys and Bryozoa, sandy limestone, 
conglomerates with Balanus of Carpathian age, with more abundant mollusc 
assemblages locally (PismAny near Szentendre). )No Lower Miocene (Fggen- 
burgian) fossil assemblage has been detected so far. I he Miocene aunae o 
the beds underlying the Badenian andesites are composed — by an oral 
communication of CSEPREGHY-MEZNERICS — exclusively of forms indicating 
a “Helvetian” age, although some of them contain some large I ecten in 
the profile of Messelia (MescMo) Hill (Fig. 10), the Upper Oligocene which 
includes some terrestrial layers is overlain by a coarse sand con amin„ 
no fossils except fragments of Crassostrea sp. ami valves of Anomia 
Its age thus remains undecided. It may correspond to the strata wnn 
coalified plant fossils” at the top of the Upper Oligocene at Diosjen , 
directly overlain also thereby “Helvetian” (perhaps Ottnangian) deposits.

3*
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Fig- 5.

Anyhow, as far as we can tell today, no Lower Miocene can 
be identified in the Szentendre — Visegrad Moun- 
tains, the Upper Oligocene being unconformably overlain by Ottnan- 
gian or Carpathian deposits.

The thickness of the Upper Oligocene is much greater 
here than in the marginal Dorog Basin: it exceeds 500 m in the borehole 
Szentendre. The deposits include clayey silts, fine sands, friable sandstones,
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5 Man sketch of the Dorog Basin, the Szentendre—Visegrad Mountains and 
it K • • of Bin hinest showing the more important fossil sites and boreholes,heenv.ronso^ L(,. h) jn tho g t.

cene site of some importance, described in literature, not re-examined by the 
present author

numerous interbeddings of gravelly, cross-stratified coarse sand and of 
clays with coal stringers. The thickness of the stringers and le^ 
nowhere exceeds 0.25 m, being most often just a few cm .ess ^n " 
Vfrtes—Gerecse region. .Iambor-Knesch (1964) states that the 
products of the Upper Eocene andesites sould be ideiddI^ Ij. 
Oligocene deposits of this area too. 1 his is how a < lai.u e . "1 • orjmn
hole content came to exist. The detrital component of metamorphic ong 
is derived from the north also in this instance. Viseurad and

Although some boreholes have been sunk neai 1 ihsma , k Qf 
Szentendre, I had to rely largely on surface observations in this area. Ui 

37



the exposures, the one at Deimos is in a borderline position facing the 
Dorog Basin; it was discovered in 1967 by Palaeontologist S. Mihaly. 
It lies southwest of D 6 m 6 s, north of the Dobogoko 
range, close to the col between Arpadvar and Jaszhegy Ustoke peaks, 
400 m above sea level (Fig. 6). Three minute insular outcrops of Upper 
Oligocene are almost drowned here in a sea of thick and widespread Miocene 
andesites. One of the outcrops (Dombs-l) is exposed by the new highway 
at the northern spring” issuing close to the head of the Lukacs ravine. 
The other two Upper Oligocene rags (D6m6s-2, Domos-3) are visible in the 
northern branch of the uppermost section of that well-known outing spot, 
the Ram gorge.

The fauna was unknown up till the present, although Koch (1877), 
averted by some museum specimens, had made attempts at finding the 
locality.

38



D 6 m b s - 1 is an exposure of a friable clayey sandstone with plant 
fossil imprints in a height of 1 to 2 metres, cut at its southeast end by a fault 
beyond which an andesite agglomerate with abundant xenoliths appears. 
It has yielded the following littoral fauna:

Ostrea cyathula Lamarck
Cardium sp. indet.
Pitar undata Basterot
Theodoxus pictus Ferussac
Turritella beyrichi Hofmann
T. archimedis Brongniart
Tympanotonus margaritaceus Brocchi
Pirenella plicata Bruguiere

The Upper Oligocene age of this fauna requires no further proof. It be
longs to the Pitar undata community.

D dm bs -2. The above-mentioned ravine discloses 7 m of heavily 
slumped Upper Oligocene beds. There is a grey clay and a silty clay at the 
bottom, overlain by micaceous fine sand. The bottom portion of this latter 
Yielded a fauna of 33 species (Column 11 of Table I). The Upper Oligocene 
is also in this case in structural contact with the andesite complex. This 
shallow sublittoral fauna, which must have thrived in just a few metres 
of water, could not have withstood any prolonged decrease in salinity. 
This s indicated by the presence besides the molluscs and some solitary 
corals even of a fragmentary coral colony! The community is that of 
Pitar polytropa. Affinities towards the Kovadov (Helemba) and Eger faunae 
are obvious. (Trisidos schafarziki, Ringicardium buekkianum, Bullia hun- 
garica, Babylonia eburnoides umbilicosiformis, Galeodes semseyiana.) Some 
rare, interesting species are worth pointing out: Area biangula, Cardita 
monilifera, Olivella clavula vindobonensis, Chama sp. indet., Terebra sp. 
indet.

1) b m b s - 3. Here also a clay is overlain by fine sand, but the latter 
contains very scarce fossils (fragments of Mytilus and a few specimens of 
Tympanotonus margaritaceus).

The second south west - trending branch, counted 
from the Danube, of the Dora Creek valley, east oft he 
Ny erges (Height 557.8 in) (Lean y fa I u - 3) provides some valuable 
insight into the variety of the marine facies. In 1933 Majzon described the 
then visible profile and gave a short fossil list. The exposure must have 
considerably improved since, as today the branch discloses, even though 
with several gaps, more than 200 metres of an Upper Oligocene sequence 
fairly rich in fossils (of. BXldi 1965). The strata and fossils now exposed 
are the following, from the bottom upward (Fig. 7) (Column 14 la) e ).

1. A fine-grained friable sandstone with scarce marine fossils {Angulus 

1 2. A cross-stratified coarse sand with muscovite and a brackwater fauna. 
(Tympanotonus margaritaceus, Pirenella plicata, Polymesoda sp.)
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Fig. 7. Geological profile west of Leanyfalu, along the second southwest-trending 
side valley, counted from the Danube of Dora Greek, and east of the elevation Nyerges 
557.8 m (symbol: Leanyfalu-3). Legend: Nos 1 to 14 are explained in the text. 15. 
Tellinids. 16. A Polymesoda-Tympanotonus community. 17. A Glycymeris latiradiata 

community. 18. A Pitar polytropa community. 19. Leaf imprints

3. A ledge of hard sandstone (40 cm), with numerous tubular burrows 
and some Tellinids.

4. A friable clayey sandstone with large flakes of muscovite. In its upper 
part there are rather well-preserved macrofossils at three levels: mostly 
small bivalves below, a Glycymeris latiradiata community at the middle and 
half a meter above it a transition between the Pitar polytropa and P. 
beyrichi communities with 29 species. Most of the species have previously 
been unknown from the Szentendre—Visegrad Mountains. Among the forms 
proving the Upper Oligocene age of the fauna let us point out the Boreal 
species Pitar beyrichi and Gari angusta and the Mediterranean types Pecten 
arcuatus and Galeodes basilica. Several species (Astarte gracilis degrangei, 
Cardita orbicularis subparvocostata, Pitar beyrichi etc.) indicate an affinity 
towards Torokbalint, whereas Rostellaria dentata, Babylonia eburnoides 
umbilicosiformis and Galeodes basilica suggest contemporaneity with the 
Eger, Kov^gov and Di6sjend faunae.

5. A cross-stratified coarse sand.
6. A shaly-lamellar sandy clay.
7. A friable sandstone with small pebbles.
8. A light grey sandy marl with leaf imprints and crushed boughs of 

excellent preservation, with sparse Tellinids and Cardiids.
9. A yellowish-brown fine sand.
10. A lumaehella with fine gravel.
11. A friable sandstone with large muscovite scales, and with a fairly 

well-preserved marine fauna. Besides the typical North Italian Oligocene 
Crassatella carcarensis and the likewise Oligocene Pitar splendida it contains 
also the Miocene Rostellaria dentata. The affinity with the Eger, and es
pecially with the KovaCov faunae is underscored by Crassatella carcarensis, 
Cardium egerense, Venus multilamella interstriata, Rostellaria dentata, 
Athleta rarispina.

12. A yellow friable clayey fine-grained sandstone.
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13. A yellowish-brown cross-stratified fine-grained sandstone with

Nucula schmidti and Pecten arcuatus definitely establish an Upper O g 
cene age.

A not les. abundant locality near Leanyfain ™de“ribed so tar, is the 
sand nit beside the cemetery (L e a n y t a 1 u V, wmui 
s a n d p i . fill The exposed sediments include a clayey
."“SdSaKnengnuned sandstone. a! the bottom there is a lumach.Ua 
1 to 2 cm thick, indicative of a Tympanotanys-PireneUa community The

° bmUianym, Turritella beyrich, percamnalal is enumerated

C ^“bove locality, on the tar side ot the masonry
bridge L where the andesite complex downfaulted stepwise towards the 
Danube brought side by side with the Upper'Ohg^ a fault. The 
profile, described from the bottom upward, is as follows (Lig. 8).

1 A coarse sand with sparse small pebbles and abundant fauna, repre- 
1;. Acoar variety of the Mytilus aquitanicus community

ontmg an by three species of Thsadaxus,
^MytS Aquitanicus, Gari protracta, Ostrea, small Pirenella plrcata and 1 ym-

Band C1 with a p^sada «» com- 
i S abLdan/co^rm talcroli and Melanap^ rm- 

pressa hantkeni.
4 0 30 m of lamollawhaly clayey sand with Polymesoda omum and

Another exposure n o r t h w e , t o f P o m 4^an open =d piton 
an elongate hill e a s t of Szama I 19651 it exhibits the
so far except for a preliminary description (BXwi i965), * X From 
intercalation of a Cyrena community between two marine
bottom to top, the profile is (Big- 9).

J- A ±d“X S’ pebM® -« ' cry numerous 1^.
^ Glycymeris lallradMa, Cardium heeri Taras ''
proxima, Cassidaria nodosa, Dentalium kickxi and Balanus sp.

3. A friable sandstone with concretions.
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Fig. 8. Exposure southwest of Leanyfalu, 
in the valley of Sziklas Creek, past the 
Boldog-tanya site and the masonry bridge 
(symbol: Leanyfalu-1). Legend: Nos 1 to 
5 see text. 6. A Mytilus aquitanicus 
community. 7. A Polymesoda-Tympano- 

tonus community

Fig. 9. Profile of open sand pit on hum
mock running east of Szamar Hill (Po- 
maz-1) northwest of Pomaz. Legend: 
Nos 1 to 8 see text. 9. A Turritella venus 
community. 10. A Polymesoda-Tympano- 
tonus community. 11. A Pitar beyrichi 

community

4. A cross-stratified micaceous coarse sand.
5. A string of concretions of metre size.
6. A sand with a Polymesoda convexa community.
7. A yellow friable fine-grained clayey sandstone, with a fairly abundant 

fauna belonging to the medium-depth sublittoral assemblage of Pitar bey
richi. Most of the species from this locality (Column 18 of Table I) were 
previously unknown from these mountains. There is a close affinity to the 
Torokbalint fauna {Pitar beyrichi, Chlamys incomparabilis, etc). The Upper 
Oligocene age of the fauna is proved among others by Pitar beyrichi, P. 
splendida, Turricula regularis. There are further some forms, arising in the 
Upper Oligocene but more frequent in the Miobene, such as Pteria phalae- 
nacea, Zozia antiquata, Corbula carinata, Athleta rarispina etc.

The deep gullies incised in the flank facing the 
M e s s e 1 i a (Mese 1 6) Hill of C s i k 6 v a r Peak near P o- 
m a z, and the localities of the Kartalja (Kertalja) 
are long known from literature. Koch (1871a) was the first to publish some 
shortish fossil lists; it was here that Szalai (1925) discovered the terrestrial 
beds with Galactochilus pomiformis. Erdos (1900) described from here 
Galeodes semseyiana, a new species of the genus Galeodes (“Pvrula”). One 
of the most revealing outcrops of the Kartalja, beautifully illustrative of 
the alternation of the beds with “Pectunculus” and “Cyren'a”, lies north of 
t he edge of the forest, in the s e c o n d northwest-1 r e n d i n g
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valley branch, about where this latter intersects the 230-metre 
contour (Pomaz-21). Its succession of strata is as follows (Fig. ).

1 . A friable fine-grained sandstone. snmP
2 A sandv clav with a Glycymeris latiradiata community, with some 

specimens of Polymesoda convexa accompanying the large Glycymeris lati-

12

11

10

9

31

2-

1 - 

0

13 O

150 16&

Fig. 10. Exposure in one 
of the gullies on the Kar- 
t Alja near Pomiz, north of 
t he forest’s edge,where the 
second northwesterly side 
valley intersects the 230- 
metre contour (PomAz-21) 
Legend: 1 to 13 see text. 
li.AGlyc.ymerislatiradiata 
community. 15. APolyme- 
aoda-Tympanotonus com
munity. 1 •>• Tympanotonus 
17. Leaf imprints. lHA2'm- 
ritella venus community
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radiata and Ostrea cyathula. , T „ Lima3 . A friable micaceous sandstone with clay boulders. It contains a fauna 
very rich in specimens, recorded in Column 
of Table I. Besides the species listed there,, the 
fauna includes pulmonate gastropods ( He ix —- 
Plebecula cf. ramondi, Coretus sp.), a Die o unu 
(Suiform) molar and further bone fragments these 
remains were presumably washed in by s reams 
flowing off an adjacent land mass. Marine curren s 
coming from the open sea threw logs teeming wi i 
teredinids onto the sandy beaches of the lagoon. 
The dark grey and white tubes of the teredim s 
were abundantly preserved even after the decay
ing of the wood. The fauna, one of the most 
striking examples of the Polymesoda-Tympanotonus 
community, is complemented by worms {Pomao 
ceros triqueter) and fish teeth.

4 A light grey clay of conchoidal fracture, with 
thin bands of sand along the bedding planes. Some 
scarce Tympanotonus margaritaceus and Melanop- 
sis impressa hantkeni indicate a brackish facies 
similar to that of the underlying layer. I here are 
many tubular sand-filled burrows and excellently 
preserved leaf imprints {Sequoia, Cinnamomum, 
other pine needles and deciduous leaves; also 
fruits), in the bottom horizon, an accumulation o 
what probably was driftwood resulted in a cw 
thin coal stringers.

5   ip An alternation of clay and sand, with 
the sand gaining the upper hand upward. The 
clay contains leaf imprints and life traces: no 
other fossils have been observed.

11. A hard fine-grained sandstone with casts ol 
Glycymeris sp. and Turritella venus, indicative of a 
marine ingression.

12. A friable fine-grained sandstone.
13. A clayev

nus-Polymesoda
Layer

fine sand with a Tympanoto- 
community similar to that of 

3, with Polymesoda convexa brongniarti, 
Ostrea cyathula, Turritella beyrichi, Tympanotonus 
margaritaceus, as the most abundant fossils.



There is another most instructive profile on the Kartalja: that of the 
Zsivanov potok.

This ravine runs along the edge of the forest, in an east-southeasterly 
direction. It undoubtedly exposes the highest Lower Oligocene (Pomaz-6). 
The succession of strata (Fig. 11) is as follows.

1. A friable clayey fine-grained sandstone with well enough preserved 
molluscs belonging to the Pitar undata community (Column 19 of Table I.) 
The fauna is dominated by Miocene forms (Apolymetis lacunosa, Euthrio- 
fusus burdigalensis, Pitar undata). Faunae of closely similar composition 
have been encountered also at Diosjeno, at the higher levels of the Upper 
Oligocene. Remarkably, Pitar undata, whose first Paratethyan occurence, 
at a locality near Diosjeno, was signalled in Baldi et al. (1964a, 1964b) 
is considered an “Aquitanian index fossil” in recent literature on the 
Aquitanian basin (Grip? and Magne 1956). However, in Hungary it occurs 
together with Ampullina crassatina which, on the other hand, is regarded 
as a “Stampian” index fossil, restricted to the Oligocene in the Aquitanian 
Basin. This is one more instance of more and more Miocene forms arising 
side by side with the old Oligocene ones near the Oligocene-Miocene bound
ary in Hungary. The reason for placing this locality still into the Upper 
Oligocene is the same as at Diosjeno: (a) The Miocene species are, without 
exception, significantly smaller than, and differ also in other traits from, 
the typically Miocene specimens; (b) overlying this fauna, in Layers 4 
and 5, there is a comeback of an Oligocene fauna with Crassatella carca- 
r ensis.

2. A fine-grained friable clayey sandstone with scarce fossils.
3. A cross-stratified grey coarse sand.
4. An unsorted, gravelly-clayey coarse sand with a Glycymeris latiradiata 

community, including Glycymeris latiradiata subfichteli, Ostrea cyathula, 
Crassatella carcarensis, Taras rotundatus, Laevicardium tenuisulcatum, Venus 
multilamella interstriata, Corbula carinata, Pholadomya puschi, Turritella 
venus, Diastoma grateloupi turritoapenninica, Tympanotonus margaritaceus, 
Babylonia eburnoides umbilicosiformis. The Oligocene forms of the fauna.

Fig. 11. Profile of gully running WNW-ESE along I ho forest’s edge on the Kartdlja 
near Pomaz (Zsivanov potok, symbol: Pom4z-6). Legend: I to 10 see text. 11. A 
Pitar undata community. 12. A Glycymeris latiradiata community. 13. A Nucula- 

Angulus community. 14. "Helix bed”. 15. Anomia ephippium
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Diploma SM«pi
this layer still belongs to the Upper Oligocene, despite the Miocene aspect
of the fauna in Layer 1. , uara

The typically Miocene forms of Layer 1. are absent fron • includes
5 A clavev silt with a Nucula-Angulus community which here include.

the species Nucula schmidti, Pitar polytropa ’
venus Diastoma grateloupi turritoapenmnica, Drepanocheilus speciosus. 11

fauna likewise looks entirely Oligocene. cVAT AT\ Helix laver

Besides
found remains of Chara here.

Si 1 ELrXnLerons Anomia
9. A cross-stratified fine sand with concretions.

10. A gravelly sand and sandstone.
The Carpathian 
on the southern

the foot of

Layers 8’ to 10 cannot be dated palaeontologically. 
Chlamys-Bryozoa beds overlie deposits similar to these 
slope of Messelia Hill (Fig. 12). -.^p a f

"ti0n p* of,a hre’du 1-^e yS^ Ud^ielM a

”4’ - 2 2). The
undata, the most abundant species nidpr elements such as
»e*«. Also here, Pilar undata is accompanied by the
Ampullina cransalina and Peclrn m** the latter is typical

°f m”riM “d brac
, N 

Kartalja, . 'NW 
Messalia (Meselo Hill)SE

/ t i. । UnixH' Olicocon®
Fig. 12. Profile of Messelia (Mo^l6) the “Helix” bed
succession with alternating Cyrena and la( ’ oligocene) with sparse Anomia
on top. 2. Sand, coarse sand and gravel ( I I 3andy limestone with Bryozoa 
and Crassostrea. 3. Calcareous stt"d8tono, eonglomera . Andesite tuffs and
and Chlamys, locally Balanus (Helvetian Carpathian ).

J J agglomerates. 5. Quaternary
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Fig. 13. Facies profiles based on some boreholes sunk in the Dorog Basin and in 
the Szentendre Visegrdd Mountains, as well as on two rows of exposures. Legend- 
E: Esztergom, Csnk: Csolnok, Sze: Szentendre, L/3: exposure Lednyfalu-3, Pomaz- 
summary profile of the KartAlja exposures. 1. Freshwater-terrestrial facies. 2. Brack - 
water-lagoon. 3. Brackwater-littoral. 4. Shallow sublittoral. 5. Medium-depth sub
littoral. 6. Unexposod portion or fossil-less sample. Nos 2 and 3 correspond to the 

“Cyrena beds”, No. 4 to the Pectunculus beds



posits. The terrestrial facies with Helix is restricted, however, just as in the 
surface exposures of the Zsivanov Potok, to the topmost section of the 
Upper Oligocene. The Helix beds have yielded some pulmonate gastropods 
not encountered in the Pomaz assemblages (Archaegopis ex aff. discus 
Thomae, Archaeozonites cf. verticilloides Thomae).

(c) The Borzsony Mountains and the Western Cserhdt (Fig. I4J

This region includes the left bank of the Danube from Nogradveroce to 
God, whose Oligocene was discussed comprehensively by Bockh (1899) 
This was, incidentally, the first publication to give a monographic treatment 
accompanied bv figures of an Upper Oligocene mollusc fauna from the 
Hungarian territory of today. Further publications of some impmtance 
concerning this same left-bank Oligocene include Vadasz (1910) Hollos 
(1917), Kubacska (1926), Wekerle (1932) and Noszky sen. (1940, 1941a 
Owing to the poor conditions of exposure now prevailing in the Danube 
bank strip, I displaced the focal point of my own activity to the Diosje 
area, whose Upper Oligocene constitutes the northern continuation of the 
1C ^DttS faunae had claimed the attention even of Hantken and 
Hornes. The following lines from Hantken (1867b) are
“To this ravine (at Jend lake) my attention was called by Dr Hornes, 
who last vear on occasion of trips all over part of Hungary had made an 
excursion also to Di6sjeno, and had been much startled by the fauna buried 
in the deposits there, inasmuch as said fauna c7sist\to *
species widespread also in the German Oligocene formations (p. 91). Of the 
subsequent publications, the following are worthy of special mention: 
Gaal (1908) Sumeghy (1923), Liffa and XiGH (193 /) and
(1941), and the more or less comprehensive survey reports of Horusitzky 
(1942) and Noszky sen. (1940). Bartk6 (1961-62) gave a great dealI of 
valuable information on the region in general and on the Upper Ohgoc e 

^tin^themcilhise fauna was unknown except for some scattered incom
plete data up till 1964 when, subsequent to field trips and collection in the 
company of CsepREGHY-Meznebics and Nyiro, under a commission of the 
Hungarian Geological Institute, I identified during a monographic treat
ment of the fauna 103 species of Upper Oligocene molluscs, describing and 
figuring a considerable proportion of them (Baldi in Baldi etL 1> 4). 
One of the aims of our investigation was to e^aW'sh the 1™
wise of the Lower Miocene in the region. Sumeghy 1923) and late Horu 
SITZKY (1942) reported Aquitanian faunae, which were paralleled oy 
hXxtzky vdtF the Eger fauna. Noszky sen. on the other hand deemed 
them to he older, Upper Oligocene. Another deposit to be dated ■ ■ 
brown coal indication near Didsjend. to thatThe Upper Oligocene, Egerian sequence here is fully analog u 
in the Szentendre Visegrad Mountains: an alternation olf cl y^ IV^ 
sand, friable sandstone and coarse sand in an aggreg
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Fig. 14- Map sketch of the eastern border of the Bbrzsbny Mountains and of the 
Western Cserhdt. Legend: 1. Upper Oligocene maorofossil site of some importance. 
2. Exposure of Rupelian deposits. 3. Some of t he more important fossil sites and/or 
exposures of the Lower Miocene (Eggenburgian) beds with Anomia and large Pecten. 
4 The site that has yielded GaAl’s Upper Oligocene “Balassagyarmat” fauna, now 

in Czechoslovakia
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500 m. Here too a finer subdivision into horizons turned out to be un- 

; a underlain in the N6gradverdce—God strip asThe sequence i s u n d e J1 a 1 ? clayey silts and clay marls from 
well as near Diosjeno by Middle Obgocene ci J j n b c a r p a t h i a n 
which it emerges with continuity. It is naleareons sandstones» . ,,, sands sandstones, calcareous saiiusiuneB

Our work was seriously observed

mass oi ,L Borssbny, the older members He
a Hue joining “tslg with
between Diosjeno and Nagyoroszi. . and Deitar brought the
joining J end Lake Borsosb®r®"f’ by side with the older members
topmost Upper Oligocene of lolrnac - «mud facies” with a rich 
to the west, which latter include the I ‘ C1 of Borsosbereny, 
microfauna of Torokbalintian featu e , h ■ K oldish features On

be discuss^ mbX 
beginning with the presumably oldest exposures ana
Rdsag and Pusztaberki. + a clayey siltOn Gypsy Bow » o u t h e a st o f B 61 • 4 g, besides

Upper 01^.0^ .... ....... y‘dded

ESE

WNW
BSrzsfiny Mountains

Kemence^oXn Szolld Hill
Creek 590m„ 361m Diosjeno 3enfilake 

^Dj-13 Dj-11 0j-10

3'

Tolmdcs Retsag
v Tm-3 Rs-2 Rs-1 
5^—

Bank
Likas Creek

Rs-4 Bk-2.

1 ktn

Fig. 15. Profile sketch between Biink and
aandstones anil conglomerates ( 1 l,u'8'VpL "clayey silt, clayey lim- 
aminiferan clayey silt, silty clay mail. ■!■ ]] , sanfjBtone. 4. ? tipper Ol-
grained sandstone, coarse sand, Sravelly coaist g (Carpathian) sand, sandstone, 
igoeeno deposits with lignite traces 5. Helv t ( XdX eon>P

calcareous sandstone, marl, conglomerate. 6. Andesi
4.9 
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plicata, showing how nearshore deposits alternated with marine ones even 
at the beginning of the Upper Oligocene. This is even more conspicuous at a 
distance of 150 metres down the dip, in a sand pit with slumped faces 
(R e t s a g - 2), which had already been described by Horusitzky (1942). 
The profile (Fig. 16) clearly reveals two thin cerithian layers with Tympano- 
tonus margaritaceus and Pirenella plicata in the bottom part of the succes
sion. This brackwater community is consequently represented even in the 
deepest levels of the Upper Oligocene. Horusitzky (1942) placed the clayey 
silt overlying these sandstones in the Lower Miocene Aquitanian stage, 
partly because it unconformably overlies a coarse sand, with stringers of 
brown coal near its top, and partly on the strength of a ten-species mollusc 
fauna he had found in said clayey silt. The sand pit studied by Horusitzky 
has slumped in; that part of it which was accessible to us exhibited no 
stringers of coal nor any unconformity between the cross-stratified coarse 
sand and the clayey silt. We could not inspect the specimens identified by 
Horusitzky, but our own collection yielded a macrofauna of 25 species 
(Column 29 of Table I) from the clayey silt. This distinctly marine fauna, 
belonging to the Pitar beyrichi community particularly rich in Bryozoa 
(Lunulites sp.) contains Chlamys incomparabilis as the only species known 
exclusively from the Miocene. (But then, Ch. incomparabilis is also wide
spread in the Upper Oligocene of the Paratethys.) Pitar beyrichi, P. splen- 
dida, Dentalium kickxi, accompanying a number of persistent forms, in
dicate the Upper Oligocene, which is further confirmed by Angulus nysti 
and Pholadomya puschi, both frequent in the Hungarian Upper Oligocene. 
There is consequently no reason at all to call these beds Lower Miocene. 
Let us add that southwest of Pusztaberki, in the valley of 
the Derek creek there is a similar sequence exposed in a sand pit (Puszta
berki- 1). The cross-stratified, pebbly coarse sand also includes some thin

Fig. 16. Profile of the abandoned sand pit near 
the railway east of RetsAg (B6tsAg-2). Legend: 
I. Silt with traces of lignite. 2. Little consol
idated medium-grained sandstone with two 
strips containing fine gravel and “Cerithium”. 
3. Gravelly crossstratified coarse sand. 4. Bryo- 
zoan clayey silt with sand lenses and a Pitar 
beyrichi community. 5. A Tympanotonus-Pire- 
nella community. 6. A Pitar beyrichi com

munity
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cerithian bands and is likewise overlain by a clayey silt
puschi, Taras rotundatus and Textulana deperdita. This corielatiom18 
upheld bv the circumstance that the Pusztaberki *XPO^ 
along the strike (that is, in a north-nortwesterly direction) from the Retsag 
IOAnother exposure of the deeper Upper Oligocene is the remarkable 
D e t h r local i t v, which lies also along the strike from Pusztaberki 
The Egerian clayey silt and fine sand with a
Flabellipecten-Odontocyathus “STrack in^Vlpolv valley, between the 
specimens crops out along a cattle track 1 . . nvak
village and the Balassagyarmat railway line, no _ a / _ ptarv
frontier. The locality was discovered and its fine ^®embl g

in the company oIGy. land u. , abunda„t forms, in
MU

galensis ^Calliostoma ele.gantulum hegeduesi, Thracia ventncosa, Muscuhu

Babylonia eburnoides umbilicosiformis Macoma
schloenbachi, Volutilithes permulticostata Besides the numerous venend, 
pectinids and dentaliums, the fauna is most remarkab fo the extiaordinary 
abundance of solitary corals. The species represented
to Hegedus (1962), Cycloseris sp., Balam>phyllia cylindruM .lie . ■
Dun<2r thus cornucopia Might., T. mitratus Golde Odonto-
X—Sk »P. The most abundant forms are

Trochocyathus and Odontocyathus. nr<mw>nA Those sneciesThe Dejtar fauna is unquestionably Upper Oligocene^ Those specie 
widesnread in our Miocene, which occur also in the Dejtar fauna {Plucuu 
maueri 'pteria phalaenacea, Flabellipecten burdigalensis, I enus multi- 
lamdh, MacomaPelliptica, etc.) are known from the Mediteiranean orr At -
tic Oligocene too The only exclusively Miocene species is Zomma globosa 
In contrast ’the fauna includes the following strictly Oligocene species. 
Cavilucina droueti schloenbachi, CassMa nodosa,
granulata Strentochetus elongatus, Dentalium apennimcum, D fissura.

Oligocene affinities
ricsae, Calliostoma elegantulum hegeduesi Volutilithes permulh^
Dentalium densitextum dejtarense. The resemblance to th®/XXerS 
in a similar facies in the glauconitic beds at the bottom of the l^e 
lion is quite remarkable. There are a number of mollusc an o a^Pe^
in common between them which are unknown from any othe1^ 
Upper Oligocene locality (eg. Dentalium apenmnnwum) or scarce exc^ 
at 1 hese t wo loealit ies (Nucula. mayeri, Turris coronata). There <ue 
TiirdkbMintian affinities (Ficus concinna, Uxia granulata, . /

The older Upper Oligocene members traceable along the ^t^g- 
berki—DejUr^trike line are overlain by 30 m of ^fS OppX 
sediment, with frequent Glycymerids among thin n. represented
the RMsAg railway stat ion (R 6 t s A g - 3) this latter member is represen
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Fig. 17. Sand pit next to the Borsosbereny-Re tsAg highway 
(Borsosbereny-1). Legend: 1. Little sorted clayey sand, with 
large muscovite flakes washed up in pockets and limonitized- 
coalified vegetal debris. 2. A string of metre-size concretions. 
3. Medium-grained sand with benches composed of giant 
specimens of Glycymeris latiradiata. 4. Coarse sand with lenses 
of fine pebbles and with a Tympanotonus-Pirenella community. 
6. Fossil-poor yellow friable medium-grained sandstone. 6. A 
coarse-sandy lumaehella with a Tympanotonus-Pirenella com
munity. 7. Medium-grained friable sandstone. 8. Friable clayey 
sandstone. 9. A Tympanotonus-Pirenella community. 10. A Gly
cymeris latiradiata community

by a gravelly coarse sand including pulverulent valves 
of Glycymeris and a finer sand overlying it. Farther 
north-northeast along the strike, these deposits appear 
in a big sand pit west of the triangulation mark 251 m 
along the Borsosbereny — R 6 t s a g road 
(Borsosbereny-1) (Fig. 17). The dominantly coarse- 
and medium-grained sand exposed there contains a bed 
with Glycymerids near its bottom (Glycymeris latiradiata 
s.l.). Directly above the latter there is a cerithian layer 
(Tympanotonus margaritaceus, Pirenella plicata}. Six 
metres above the latter there is a molluscan lumaehella 
with abundant Ttympanotonus and Pirenella and some 

Galeodes cf. semseyiana. Probably identical with these deposits is a 
dominantly gravelly coarse sandy complex (Patak-1) on a hillside near 
the wine cellars at the northeast end of P a t a k village 
(Fig. 18), in the exact strike of the former 
localities. In the deeper portions of the pro
file, Glycymeris latiradiata s. 1. abounds to
gether with Pitar beyrichi. At all three occur
rences of this coarse sandy member (Ret- 
sag-1, Borsosbereny-1, Patak-1), the faunae 
indicate an Upper Oligocene age.

Proceeding farther down the dip, we run 
up at Tolmacsagainst the uppermost member 
of the Upper Oligocene. In a large exposure 
at the southeast end of the vil
lage, sands and clayey sands are seen to

Fig. 18. Exposure on the northeast border of 
I’atak, near the cellars (Patak-1). Legend: I. Sand 
with Glycymeris latiradiata community. 2. Clay 
bands with plant debris. 3. A gravel bed with 
sparse Glycymeris. 4. Medium-grained sand. 5. Grav
el bed. 6. Medium-grained sand. 7. Brown hard 
sandstone ledge. 8. Coarse sand with lenses of fine 
gravel. 9. Glycymeris latiradiata community 
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u + ;T « 1 m a e s 3) Near the bottom of the profile there are a bed 
alternate (lolmacs-o. in^.7 inmachella (with Tympanotonus
with Ostrea cyathula and a, cen In &r above it a bed with glycy- 
margantaceus and Pirenella plicat} undata specimens
merids (Fig. 19). These cer it hian strata locality b £th recall
found in a well dug on top of a hi wbich cropping out from beneath 
the deposits of Temeto Hill at Diosjeno which A sand pit
the Miocene ther%reP£^^^ at the southwest end of the
near Sziluska-puszta (Lolmacs 4) f „ of markedly Miocene aspect village {Tolmdcs-S) h-e—Xl some •4qmta„»n” 
from quartz sands H°RUS™ t bave been obliterated since. In the 
from Tolmaes, but his exposure m of Lower Miocene deposits
course of our exploration, we found no evidence
in these parts. „ Oligocene on the shoresWest of Tolmta, the fossd^ch older Upper M
of Jeno Lake had, even a Hantken (1967b) is not in evi-Hornes. True, the exposure deseed by e a s t’er u e n d o f
deuce today, but the Muff at of tho Lower Miocene” by Sv-
the lake, placed into the ujpHorusitzky (1942), can still 
MEGHY (1923) and into the AqRlta“ g / n 6.8). We collected alto- 
be readily investigated (I21’ the TurriteUa sand and
gether 26 species from the deep - 2 7 of Table I): they belong to the
the overlying glycymend bed (Column 27 The single Miocene
Glycymeris latiradiata and / urn e a m ngated for by the typical Oligo-

4 m
Ki.r IO Exposure at the southeast en<l of Tolmdcs 
Croinuies-3) Legend: 1. Clayey silt with coalifi d 
plant, debris. 2 Alternation of sand
9 Orev medium grained sand. 4. lieu. o. y y

y' panotonus. 10. Glycymeris
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Fig. 20. Profile of bluff at southwest 
end of Jeno Lake (Di6sjen6-8). Legend: I. 
Clayey silt with a Schizaster cf. acumi- 
natus community. 2. Fossil-poor clayey 
fines and with row (c) of metre-size con
cretions. 3. Yellow sand with a mixed 
Turritella venus community in washed-up 
pockets. 4. Grey clayey silt with a 
Glycymeris latiradiata community. 5. A 
Schizaster cf. acuminatus community. 6. 
A Turritella venus community. 7. A 

Glycymeris latiradiata community

forms. Speaking in figures, there are 
13 percent Oligocene, 4 percent Mio
cene, 21 percent endemic, 26 per
cent unsatisfactorily identified, and 
36 percent persistent species.

From a clayey fine sand exposed in 
a small sand pit (D i 6 s j e n 6 - 7) on 
an elongate hillock southwest 
of J e n 6 Lake we collected a 

mollusc fauna of 36 species, a mixture of the Glycymeris latiradiata and the 
Turritella venus communities (Column 26 of Table I). This area was mapped 
as “Chattian” by Horusitzky (1942): the fauna much resembles that of 
the above-described locality Dj-8; it contains but a few more Egerian 
species. The stratigraphic analysis of this fauna gave the following percent
ages: Oligocene, 31; Miocene, 5; endemic, 11; unsatisfactorily identified, 
11; and persistent, 42. Turritella venus and Athleta. rarispina, usually re
garded as Miocene, are known also elsewhere in the Paratethyan Upper 
Oligocene. 62 percent of the fauna occurs also at Eger; the affinity is en
hanced especially by Diastoma grateloupi turritoapenninica, Babylonia 
eburnoides umbilicosiformis, Bullia hungarica, Galeodea cf. basilica, Conus 
dujardini egerensis.

There is a rich fauna northeast of D i 6 s j e n 6, not far from the 
village, in the cut of a dirt road branching off the Szomolyapuszta highway 
(D i 6 s j e n 6 - 2 4). From a loose, fine sand overlain by clayey silt with 
Pholadomya puschi we could collect a mollusc fauna numbering 30 species 
(Column 28 of Table I). The large-sized bivalves and gastropods of the fauna 
constitute a Glycymeris latiradiata community recalling the splendid moll
usc assemblages of some shallow sand banks in today’s warm seas. The 
biostratigraphic composition is as follows: 33 percent Oligocene, 10 percent 
Miocene, 20 percent unsatisfactorily identified, 20 percent endemic and 17 
percent persistent. Of the Miocene species, the presence of Pitar gigas 
schafferi, a form very widespread in the Paratethyan Lower Miocene 
(Eggenburgian), is astonishing as it has not so far been encountered at any 
other Upper Oligocene locality (except perhaps Kovrov). The fauna re
sembles also those of Eger and especially of KovaCov (60 percent of the 
species are common): let it suffice to cite Trisidos schafarziki, Crassatella 
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oaroaro^. Cardium ep^e, Venuo
lellaria dentala, Zonaria subexasa and Caswdana d r .

On a .out—
more the higher members of the> Uppe- ug of expogures be. 
Carpathian man reconstruct a succession com-
gmnmg at the ceme , 1 2. faunae collected here
plete except for a few small gaps ’ r ower Miocene” bv Sumeghy
were placed into ‘‘the upper r "(1942) piaced the Turritella
(1923); on the other ^nd- Horusitz. ( I oligocene) and the 
sand at the bottom into the Upp > (Lower Miocene); he termed

^“Lower Budigalian terrestrial .ucoes-

""Tn the environs of the
coarser sands in rather‘ ™P‘ e ® bottom of the profile some marine beds 

• ■«“ Typhis °f
4 S^iSS“>?“2 S&i3»7h” “nd 18186

oHho church hiU and i^
Cemetery Hill (Diosjeno 1). -i : b sand bed hardlv 1.5 m
the last houses of Diosjend one fin s t t of the sand bed
thick overlying the beds of Didsjend-l. In top part
there is a Tympanotonus-Pirenella commu . j (Column 23 of
constitute a MytU™ uptown, eom^ T 1 M™ene, 23;
Table I) exhibit the 3b percent,
endemic, 9; unsatisfactoinly id td HonusrrzKY’s judgment
^r lot.... .

vZte“ f the' Miocene element, from them °f
indiscutably Oligocene assemblages higher p . . . strata at the 

Higher up in the profilef w. « ^"iS 18 »P-es
XX: (^24 ^TaU.1!6), in
11; Miocene, 17; endemic, 28; «m"7lyi«^
percent. Besides the Oligocene Ostreacyathula andAp schiin^ q. cras- 
Miocene element is represented by P^1 . S(>veral snecimens of
silabiata trimricosa. This bed has furthei m mn u < . '. ' this fossil, 
Galeodes semseyiana. Horusitzky (1942), w u> i.u < . „reat stratigraphic 
confused it, however, with 0. lainei and ascribed to ah great 
significance. G. lainei has not so far been oun the contrary, they
specimens do certainly not belong to ns spec j bv ebd3s* (1900) 
agree in all features with the endemic form descr 
from the Cyrena beds of Pom&z.
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In the sand directly overlying the oerithian bed there is » »
community of 13 species with the following percentages. Oligocene, 8, 
Miocene, 16; endemic, 31; and persistent, 45. higher

Above the Miocene-looking fauna just described fA om a h i gher 
fauna 0^23 spL^belongL^he

not a single Miocene
Miocene aspect no strata that the Miocene
Hence, our findings at both P™a™^ Oligocene biotopes at once. In 
species did not invade all tl < renresented by the Pitar undata and 
certain littoral biotopes, e.g. those 1 > hav6 gained the
Mytilus aguitanicus communities sublittoral faunae were still
upper hand at a time when had been clearly recognized bytypically Oligocene, This st .ate .of ,f the taackwSr facies
Bockh (1899) who emphasized the v g P locality Di6sjend-4,
as compared with the marine faun . , Ua Mita and Diastoma grate-
with dominant Crassatella carcarensi , r . g? nercent of itsloupi turritoapenninica much resembles the Eger fauna. 67 percent 
species is common with it g ]eg taken on Cemetery
HiU sealed an exclusively Oligocene foramin-

Ammonia beccam and A onion, pinnt+nnie forms appear even in

strata with coal t ra° f gz616 Hi]1 and in a few test pits, 
examine in the ™ f faged the «BurdigaHan terrestrial
It is this complex of tha } It is compo8ed of well-sorted, homog- 
succession b7 J or cross-stratified gravelly coarse sand,
eneous coarse sand witn muscoy ,. ,, gu(J_

Wfo"'lS°fdliftW'..... .

*<*.......•«« c-s-'a
Enlarged detail of I-ig. 21, showing Iho posi ;j Grey clay and yellow sand
Legend: Yellow or grey sand. 2. Uaytey sht’ R -Y £ Ba^d. 6. Clayey sand
alternating. 4. Hani brown sandstone lodge. 5. t av >i )iuiotol^ corn-
will, „ Mytilus aquitanicus community at a "nitv. |0. A Pitar polytropa
munity at Dj-3. 7. Eino sand with a / ' "i community,
community. 11. A Turritella venua oommuni y. . J un^a community 
13. A Tympanotonus-Pirenella community. 14. A



Micropalaeontology revealed (Nyiro in Baldi et al. 1965) that (1) these 
beds are far from terrestrial, as they contain rich assemblages of marine 
foraminifers (we have even found some poorly preserved Nucula cf. schmidti 
at the level of the coal lenses), (2) they are decidedly Oligocene; they may 
represent the top of the Upper Oligocene here, being unconformably over- 
lain as they are by the Paphia (Tapes) beds of the Carpathian.

Summing up our observations in the Bbrzsbny Mountains we may state 
that Tympanotonus-Pirenella communities occur at both deeper and higher 
levels in the Upper Oligocene. Still, in the deeper Upper Oligocene, shallow 
sublittoral communities are more frequent, often very similar to the fauna 
of the “k layer” of Eger, and the Torokbalint fauna (Jeno Lake, Retsag, 
Pusztaberki, Dejtar). They are overlain by a succession of coarse- and 
medium-grained sands of considerable thickness dominated by the Glycy
meris latiradiata community (Retsag-3, Borsosbereny-1, Patak-1). At the 
higher levels, the littoral communities gain the upper hand (Tympanotonus- 
Pirenella, Mytilus aquitanicus, Pitar undata}-, some of the faunae of these 
upper littoral euryhaline communities bear markedly Miocene features. 
The shallow sublittoral communities intercalated with them much re
semble the Eger fauna and, in contrast with the littoral communities, exhib
it markedly Oligocene traits. This level is exposed on the southwestern 
outrunner of Szolo Hill at Diosjeno (Dj-1, 3, 4) and at Nagyoroszi (No-1), 
Tolmacs (Tm-3, 4, 5). Finally, the Upper Oligocene ends in some dominantly 
coarse-sandy, fossil-poor beds with coal traces on Szolo Hill at Diosjeno.

(d) The environs of Becske (Fig. 14)
In the east, the Diosjeno—Retsag Upper Oligocene continues up to the 
Galga Valley in similar shallow sublittoral and littoral facies. I he foundations 
of our knowledge concerning the Oligocene of Balassagyarmat and of the 
Galga Valley were laid by Noszky J. sen. (1914, 1917, 1940a,b, 1941c). 
Mapping this area, Ferenczi (1939a, 1942) and Horusitzky (1939a, 1942a) 
examined and discussed its Upper Oligocene in some detail b urther valuable 
data are to be found in Gaal (1938) and in manuscript reports of S. \ italis. 
Of the publications on the Slovakian continuation, Sene§ (1952), with 
numerous macrofossil lists, is of outstanding value.

Controversies connected with this area arose among others about the age 
of the Becske coal seam (Noszky identified it with the Salgotarjan seams: 
Horusitzky held it to be Late Oligocene) and about the age of the strata 
with Anomia and large Pecten: (Noszky placed them into the Upper 
Oligocene: Horusitzky into the Aquitanian stage of the Lower Miocene). 
Except for the Balassagyarmat locality, now on Slovakian territory, whose 
fauna was described in detail by Gaal, the Upper Oligocene mollusc fauna 
of this area was described in just a few short and incomplete fossil lists. 
In order to collect some much-needed additional information about the 
mollusc faunae of this area I mapped the broader environs of Becske and 
collected its fossils over several weeks in the company of I. Csepreghy- 
Meznerics and R. Nyiro. The results of this work have not yet been 
published.
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In the environs of Becske, the Upper Oligocene largely consists of clayey 
silt, with local marly and fine sandy varieties, but with altogether much 
less coarse detritic interbeddings than in the preceding area, This is due> to 
the palaeogeographical position of the area lying farther offshore bordering 
on thedX|est part of Sie sedimentary basin. Still, the areal extent of the 
not infrequent “cyrena beds” and the frequency of shasubhttoial 
facies prove this area to belong still to the shallow subhttoral zone, 
Pilis—Western Cserhat unit. kvtbnKisnpll

The Unner Oligocene i s u n d e r 1 a i n h e r e y
f1 a

—IU locally with 1

We S ZX riohXwer Miocene fauna 

e«e at. Epr^u.jor and in.the .and tnlcSa
puszta: the Miocene age of the latter is pio\ eu uy

^U^oo^u. in of ete^

1 ■ , xi u L«t westerly Kossuth Street and north-southerlybehind the houses of east-western _n. +i1P. Tinner OligocenePetdfi Street. Behind the hou.es ot Ko^uth Street the Uppe^

behind No. 18 (B e c Bk o■ - aitnvnsri* latiradiata, Taras
XS On k, steep 'flank
Street of Cemetery Hill, the Upper Oligocene clayey silt exposed ^mna

Pig. 23. Profile of Cemetery Hill on Ilie nori I he last I , oligocene silty clay, clay 
tion of Upper Oligocene site Becske--). Legem . . II wjth a Glycymeris
marl, clayey silt, with intercalated sparsely peb J - * ■ eoarBe~rained sandstone, 
latiradiata community. 2. Lower Miocene, (. W1 ti > „ ' lston(, wjth marl bands, 
with large pebbles, growing coarser upwards. . . sorted homogeneous friable
will, snmll Jnoiam e.hiPtaa.n. 4 Oehre yellm ledge with
sandstone with sparse Anami.a ephippium. . , alternating with conglomerate.

—ity- 9- AMW'" 
ephippMtn
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No. 21 is overlain in conspicuous conformity by Lower Miocene beds in
cluding a well-sorted homogeneous medium-grained sandstone, a brown 
sandstone, and ledges of calcareous conglomerate with giant pebbles. Ihey 
contain Anomia ephippium, and Ostrea, Laevicardium and Polymesoda 
species unsuited for a closer identification.

Another exposure where an Oligocene-Miocene contact is to be pi esumed 
is a cut of the Mohora road north of Becske. Its pro
file was first described by Ferenczi (1942), who ascribed a great signif
icance to the “Helix beds” occurring there. In our revision of the exposure 
we could not, however, collect a fauna rich enough to lend any palaeontol
ogical support to Ferenczi’s views. Below the Helix bed a micaceous fine
grained sandstone alternates in a height of 4 m with a grey sandy clay 
which, judging by its lithological features, may well be Upper Oligocene. It 
is overlain by 2 m of clay with traces of coal and sand with clay lenses con
taining very poorly preserved Ostrea, Anomia ephippium, Polymesoda sp. 
indet. ,

It is here that we should raise the question of the age of the B e c s k e 
coal seam which Horusitzky (1942a) held to be Upper Oligocene 
and placed, together with the accompanying terrestrial deposits, on the 
Oligocene-Miocene border as the closing unit of the “Stampian cycle of 
sedimentation. He based his opinion on a single fauna collected by b. 
Vitalis from a waste tip, which, quite apart from its mode of collection, 
cannot be decisive because all the species enumerated by Horusitzky, 
except “Potamides plicatus”, may occur in strata younger than Eggen
burgian. Horusitzky’s opinion is refuted also by the fact that on the 
Cemetery Hill at Becske, less than one kilometre from the now abandoned 
coal mines, the fully conformable Oligo-Miocene sequence bears no tiace 
either of a coal seam, or of the terrestrial deposits which should be at least 
20 or 30 metres thick. This intrigued Horusitzky himself, who wrote that 
“. . . west of the Delkut-major area, on the Cemetery Hill fault block 
directly adjacent to it, the Aquitanian is in immediate contact with the 
higher Stampian, without any trace of intercalated terrestrial deposits 
(577). The coal seam and its suite are absent also from the Mohora profile, 
at least unless we accept Ferenczi’s (1942) inadequately document cd 
statement that at Mohora the above facies are substituted by the Helix 
beds, less than 1.5 m thick.

The Miocene age of the Becske coal seam is, however, proved most con
vincingly by the profile of a gravel pit near 1) e 1 k u t - 
major (Fig. 24). Its succession of strata, from the bottom upwards, is as 
follows.

1. A grey terrestrial clay with limonite concretions (“potter’s clay”), not 
disclosed in the gravel pit.

2. A limnic brown coal seam (1 to 2 m below the gravel pit floor).
3. A terrestrial coarse sand.
4. A gravelly coarse sand growing clayey and even less well sorted near 

the top. Shallow marine molluscs (Paphia sp., Chlamys scabrella, Anadara 
diluvii} occur in this top part. They recall the Carpathian fauna of the
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“Ottnangian” terrestrial deposits of Salgotarjan; this is proved among 
others also by the presence of some weathered rhyolite tuff pebbles, to be 
correlated with the Lower Miocene “Lower Rhyolite Tuff”; the limnic coal 
seam is, on the other hand, equivalent to the coal lenses and stringes ob
served in the Salgotarjan terrestrial deposits and with the so-called “under
spread seam” in the rhyolite tuff. The Becske coal seam is younger than 
the Upper Oligocene stringers sporadically occurring within the upper mem
bers of the Egerian (among others at Diosjeno), but slightly older than the 
three workable seams of Salgotarjan, which lie at the bottom of the 
Lipper Ottnangian transgressive sequence. It can consequently be placed 
into the Lower Ottnangian (“Upper Burdigalian”).

According to the diastrophic approach, as represented by Horusitzky 
and Ferenczi, the deeper portion of the Upper Oligocene consisted of the 
marine Pectunculus sands, its higher portion of the brackwater Cyrena 
beds, and its top of the terrestrial deposits. This was in contradiction with 
the practice in the Szentendre—Visegrad Mountains, where — as we have 
seen — the “Cyrena beds” were considered older. We have proved above 
that this cannot be upheld in the Szentendre—Visegrad Mountains, because 
the two facies occur in irregular alternation, with the shallow sublittoral 
facies dominant. We have shown this to be the case also at Diosjeno. 
Assigning different ages to the “Cyrena” and “Pectunculus” beds is un
tenable at Becske, too.

The profile of an abandoned sand pit at the southeast end 
of Becske (Becske -1) clearly shows that the Cyrena fauna occurs 
lower in the sequence than a marine medium-depth sublittoral community 
(Fig. 25), that is, the order is the reverse of what was postulated by the 
Horusitzky—Ferenczi hypothesis. The fossil-bearing layer “a” has 
yielded Pirenella plicata, Tympanotonus margaritaceus', the layer “b”, 
Ampullina crassatina. The “c” layer contains a Polymesoda-Tympanotonus 
community (34). From the “d” layer we have collected a rich marine 
medium-depth sublittoral fauna (Column 32 of Table I). Besides coalified 
drift wood and compressed boughs, the most frequent fossils are Laevi
cardium cyprium and Bryozoa. Among the remaining species, those indic
ative of an Oligocene age Pecten arcuatus, Cavilucina droueti schloenbachi 
and Turricula regularis are worth mentioning.

(e) Summary

Our review of the Upper Oligocene in the Pilis—Western Cserhat region 
leads to the conclusion that besides the delimitation against the Miocene 
the main problem here was that of the relative positions of the “Peetun- 
culus” and “Cyrena” beds. I have proved above that neither facies is to be 
assigned a chronological value, as they occur in irregular alternation.

In this region the deposits underlying the Upper Oligocene invariably 
include the Kiscell Clay which, except for the western border (Dorog Basin), 
passes gradually into the Upper Oligocene (Egerian). On the eastern border 
of the region (at Becske), the Upper Oligocene is overlain by deposits of the
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border of the region, in the Dorog Basin, the Upper Oligocene is a sedimen
tary cycle in itself. Farther east, on the other hand, where the Upper Oligo
cene emerges continuously from the Kiscell Clay, it represents the regressive 
phase of an Oligocene cycle of sedimentation, succeeded by more 01 less 
denudation in the Lower Miocene (terrestrial deposits). In the Galga Valley, 
the Oligocene sedimentary cycle reached over into the Lower Miocene 
(Eggenburgian), too, the climax of the regression having occurred there at 
the end of the Lower Miocene (Ottnangian) (the terrestrial deposits at 
Becske). Proceeding farther east one finds more and more “marine” con
ditions, a coalescing of sedimentary cycles, a sure sign of increasing distance 
from the land and progress towards the basin interior.

In this respect, our findings agree well with those of Senes (1960, 1964) 
who, in the Kovacov area, observed an alternation of faunae 
of Eger type and of beds with Pectunculus, which 
in our terminology means the alternation of the Glycymeris latiradiata and 
Pitar polytropa communities and which we have observed ourselves aiound 
Pomaz, Leanyfalu and Diosjeno. Also according to Sene§, the Upper 
Oligocene emerges from the Kiscell Clay with transgressive deposits, in 
keeping with the fact that KovaCov is on the prolongation of the western 
margin of the Pilis—Western Cserhat region. Senes, too, found medium
depth sublittoral faunae (“Echinoid schlier”) at the deeper levels and a 
freshwater facies in the topmost beds.

4. THE BUDAPEST REGION (Fig. 5)

In the north, along a line joining Mariahalom, Budakalasz and Csomad, it 
faces the shallow littoral belt; in the west, between Mariahalom and Zsam
bek, it contacts the Vertes-Gerecse Upper Oligocene. Its southern and 
eastern limits are uncertain. If we class here the Oligocene travel sed by 
boreholes at Bugyi and Toalmas, then it extends to the south and east at 
least to these villages. In practice, however, this region encompasses the 
Upper Oligocene of the northern, western and southern slopes ol the Buda 
Mountains, and that of the hummocks east of the Danube (( sornad, Or- 
szentmiklds, Gbdollo, Annatelep, and the subsoil of Budapest). Since the 
fundamental work of Hofmann (1871), the Upper Oligocene ol the Buda 
Mountains was treated especially in Fuchs (1893), Halavats (1910), Koch 
(1911), Kulcsar (1915), Foldvari (1929), Schafarzik (1922), Schafarzik 
and Vendl (1929), Ferenczi et al. (1939b), Majzon (1939), Csepreghy- 
Meznerics (1956), Baldi (1958, 1959, 1964), Vadasz (1960), Nyiro (1962), 
Bondor (1963). Concerning the left bank of the Danube, Lorenthey (1911), 
Bartk6 (1937), Horusitzky (1939b), Rozlozsnik (1939), Schmidt (1939), 
Majzon (1939, 1942d), Szentes and Bartko (1947), Szentes (1952), 
Wekerle (1932), Sz.-Haj6s (1955), Mrs Csongradi et al. (1959), Horu
sitzky (in Schreter et al. 1958), Vadasz (1960) contain information also 
about the Upper Oligocene.

The Upper Oligocene (Egerian) is 200 m thick south of the Buda Moun
tains, ami also about Solymar and Mariahalom. On the left bank, Mrs 

64



fw-rAm Pt al (19591 eave 130 to 260 metres, but farther east in the boXk Xld (1 Mdhllb 3, Majzon (1942d) stated the Upper

Oligocene to be thicker than 400 or 500 m. „:u,7 r;npLithologically this Upper Oligocene is largely composed of silty, fine- 
sandy clavs, clayey silts, clayey fine-grained sandstones with t m™i ai d 
less frequent gravelly and coarse sandy interbeddings. Even th 
plant remains are frequent here, too, brown coa lenses and singers are 
restricted to the highest (Budafok-1, Pacsirta HUI) or
parts of the successions. According to Bondor (1963 th mW 8 in the 
Unner Oligocene of Torokbalint came from a metamorphic legion to t e 
north and northwest. The dominant he»vy m.nerah are garnrt and amph- 
bole-glaucophane Erosion P^ o^te vo1= are rether
less abundant in this region. Just as in tne wgiu
carbonate content seldom exceeds 10 percent . Kiscell C 1 a v

1958) . Similar conditions prevail also o t Jhe northern border of the 
Horusitzky and Majzon. On the other , adjacent
Buda Mountains transgresses oval pre-

KS’iXS: ....... ..

even a hiatus. . ,, snuthern Buda MountainsThe Upper OBgooene ■> the Sk^entmihalv-
and on the hummocks of the i f . k^ of

known from Budafok. ItI i.Iinformable traMit.ion from the
OUgooene (Egerian) into tlie Lower Miocene (Eggenburgian), as had

basis of some now exposures. At the base of the suc cess cm tb 
f«toX bods of the Upper Oligorene are exposed, in the following 
succession from the bottom upwaid (rig- )•

1 yo?low °coarse-grained friable sandstone with ooalifled plant re- 
mains, and a stringer of brown coal.

3. A fine sand. . fnnnn counting 35 species
4. A fine fossiliferous sand with a rich mol ? . , ther owing to slow

(Column 33 of Table I), a condensation coin-
deposition) of a Glycymeris latiradiata and a Tympanotonus
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Fig. 26. Profile of Pacsirta Hill at Budafok on the outskirts of Budapest 
(Budafok-1). Profile in Baldi (1963) complemented by a re-examination in 

1967. Numbering of beds unchanged. For explanations see text

munity. The Oligocene species (34 percent) outweigh the Miocene ones (14 
percent), which fact determines the age of the deposit. There is a marked 
similarity to the faunae of the “k layer” of Eger and to the highest Oligo
cene levels at Kovrov (72 percent). This fauna can be regarded as a Buda- 
fokian counterpart of the Eger fauna (e.g. owing to the presence of Egerea 
collect i/va).

5. A grey silty clay.
6. The same with poorly preserved molluscs.
7. An alternation of silty clay and clayey fine sand with ostracods and 

scarce foraminifers.
The strata aboye Layer 7 are Miocene:
8. A coarse sand with fine pebbles, with very numerous mollusc shells 

indicative of a seashore environment. Its fauna of 42 species (Table II), 
contains besides some very scarce Oligocene relics, which should be regarded 
as more or less persistent forms anyway, 38 percent Miocene elements. The 
similarity to the faunae of the Eggenburg formation, of the Bavarian 
molasse (Kaltenbachgraben), of Transylvania (Korod) and of the insep
arable Aquitanian and Burdigalian of the Aquitanian Basin also prove 
Layer 8 to be already Miocene: I have consequently drawn the Oligocene— 
Miocene limit between layers 7 and 8.

9. A finely stratified shaly clayey fine sand with plant remains (a littoral- 
mudflat, “watt” deposit, cf. Baldi 1959).

10. A gravelly coarse sand, and a calcareous conglomerate with, among 
others, Ostrea edulis and Pecten pseudobendant i, Chlamys gigas and Ch. 
opercularis.
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11. A fine sand with concretions.
Is' A large Pecten {Chlamy, MM, Ch. nMk, Ch.

of valves of Oi««™ and

“S’ A ’See sand with Anoxia ephippium, locally in meases. Less 
abundant Chlamys gigas. Ch. operculans, Ch. scabrella. Anomia

IB A coarse sand with muscovite, and somewhat less abundant Ano ma.
17 4 coarse sand gravel, with lenses of hard grey sandstone and conglom- 

erate and"balds of lumachelim Its to induta 
beudanti, Chlamys gigas, Anomia ephvppwm, Ost^ ”
terebralis, Phalium subsulcosum, Babylonia ebmnomOgtracods

18 . A little-sorted clayey and gravelly sand with scarce Ostiacods.

.. i a la ver 18 is indubitably Lower Miocene 
(EggX” described in ‘de^eries “Stratotypen und
NeostratotypenO » a Hill onofSposed in the Nagydrok

A profile similar to that ot ratbag m x
(Great Ravine) of Budafok, is totaJly region within the

The alternation of d1^ of communities
Upper fossiliferous layers, 50 percent is-
is as follows: of the total thickness oi snblittoral- 10 to 20 percent
medium-depth sublittoral, 30 percen s ■ 1’percent is littoral
contains a Polymesoda-Tympanotonus — 
or contains a
»lmll.,w-«uM.tl.n-al l>elt llm inodnm 3Q metre8 up to about

munities occur on the northwestern matgi rioted to the deeper

denudation (cf. Ch. U)- This is the case also
transgressive phase ol an independent pp< । igm • dim's below, 
tation can be recognized (terrestrial ami is
sublittoral communities farther above), aHhoug i^her southeast, in
underlain here by a more or less eroded S Buda-
the region of gradual emergence horn H'e by a
fok), where the Upper Oligocene is cove , \ linimit-irv cycle loses its
littoral-shallow sublittoral Lower Miocene, ] lin/and oligohaline
independence ami merges into a larger unit. ! he esoha m
interbeddings of the lower levels drop 011 , a si _ A izaster community 
transition towards the Kiscell Clay, most often ™ they con- 
(Budaors-1). The uppermost levels were not touched by mosu . 



tain littoral communities. In the Tbrokbalint and Budafok areas, then, 
and on the left bank, the Upper Oligocene deposits merely form part of the 
great Oligocene—Lower Miocene cycle, an important episode within the 
regressive phase of the latter.

The best-known, often-cited Upper Oligocene succession ol the Budapest 
region is the one exposed at Tbrokbalint, often regarded as the type 
locality of the Pectunculus sands.

The first to treat its abundant fauna was Hofmann (1871), who held it 
to be Upper Oligocene, that is, Aquitanian after the conception of his time. 
Upon his activity followed Fuchs’s correction (1893), which was of a purely 
terminological nature and did not affect the correlation performed by 
Hofmann: indeed, Fuchs himself underscored the contemporaneity of the 
Kassel and Tbrokbalint faunae. Although Fuchs designated the Kassel 
sand as the type of the Chattian stage, in the course of several decades of 
subsequent controversy, the Pectunculus sands of Tbrokbalint weie also 
often cited. For a long time, authors agreed that they were Upper Oligocene. 
The first to question this view was Csepreghy-Meznerics (1956), who 
placed the Tbrokbalint fauna into the Lower Miocene Aquitanian stage, 
deeming it contemporaneous with the Eger fauna. Senes and Cicha also 
reached this conclusion, whereas Merklin (1959), pointing out the con
siderable similarity between the Tbrokbalint fauna and the fauna of the 
strata with Corbula helmerseni in the southern Soviet Union, emphasized 
the preponderance of the Oligocene species.

In the course of these discussions the question about the contemporaneity 
of the Eger and Tbrokbalint faunae was repeatedly raised. The monographers 
of the former, Telegdi-Roth (1914) and Noszky sen. (1936) placed both 
into the Upper Oligocene, but regarded the Eger fauna as somewhat 
younger. Gaal (1938)'and Horusitzky (1940) saw an age difference of 
stage size between the two faunae, considering the Fbrbkbalint fauna as 
Upper Oligocene and the Eger fauna as Lower Miocene. Csepreghy- 
Meznerics (1956) and Senes (1958) adduced sufficient evidence to piove 
the contemporaneity of the two faunae.

Another controversial point was the age ol the Budafok beds with large- 
Pecten” overlying the Pectunculus sands. Although Hofmann (1871), and 
after him Fuchs (1893), Bockh (1899) and Schafarzik (1922) could clearly 
distinguish these beds and establish their age as Lower Mcditeiranean , 
Noszky sen. (1926), recognizing their connexion with the Oligocene sedi
mentary cycle and disregarding the palaeontological evidence, placed also 
the “large-Pecten beds” into the Upper Oligocene. This view was adopted 
in part by Foldvari (1929) who described these deposits as “transitional 
Oligo-Miocene”. Horusitzky correctly pointed out the Lower Miocene age 
of the large-Pecten beds of Budafok, placing them first in the Burdigalian 
(1934), and subsequently in the Aquitanian (1958). Almost as soon as the 
Noszky—Horusitzky debate (Noszky sen. 1935, Horusitzky 1934) had 
abated, another memorable controversy flared up when Csepreghy- 
Meznerics, on the basis of her studies first on the roof (1952) and then on 
the floor (1953) of the Salgotarjan coal measures, established the Burdi
galian age of the large-Pecten beds of Budafok (1956).

68



7 —-------

Eig. 27. Map sketch of localities in theT-l ‘ TilrCkbAlint -1, etc. (syinbols <>f localities), j. Muldie ;{ Lowor
cell Clay. 2. Upper Oligocene “nd large
Miocene (Eggenburgian) coarse detri | littoral coarse sand and 
Pecten. I. Helvetian (Ottnangian) | / \?nKlen
gravel. 5. Sarmatian caloaire grossier, calcarenite, b.

area
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I began my own investigations in the environs of Budafok and Tbrok- 
balint in 1958 (Baldi 1958). The main task, or so it seemed to me, was a 
thorough collection and discussion, and indeed a description, ol the Tordk- 
balint fauna, as in the debates raging in literature, the authors merely cited 
Hofmann’s century-old fossil list which, even together with Buchs s 
supplement, did not number more than 35 species. My papers contain the 
description and evaluation of 62 species (Baldi 1963a, 1963b, 1964). 
Most of these molluscs came from my own collection; I took a smaller 
portion from the collections of R. Streda, A. Foldvari, J. Noszky sen. 
and I. Harmath. .

At Torokbalint one may observe the Kiscell Clay underlying the contro
versial deposits; in it, Nyiro (1963) identified Nos 1 and 0 of Majzon’s 
“Rupelian” foraminifer horizons in the clay pit of the Torokbalint brick 
factory.

The large-Pecten beds, whose position above the Pectunculus sands was 
conspicuous in the above described exposure of Pacsirta Hill at Budafok, 
had not been found for a long time at Torokbalint. In the course ol my field 
trips, however, I discovered them at the edge of the park above the 1 brok- 
balint Sanitarium and in the wood above the church, in the same position 
and facies and with the same fauna as at Budafok (Chlamys gigas, Anomia 
ephippium, Ostrea sp.) (Baldi 1963).

The deep cut of the new M7 motorway going to Lake Balaton also ex
posed at kilometre stone No. 16 a tall profile of Eggenburgian beds with 
Anomia and large Pecten which contain here besides the typical Pecten 
and Anomia also a fauna of Bala mis and some Terebratula.

The classic localities described by Hofmann lie southeast of the station 
of the one-time suburban railway. The broad outlines of the stratigraphic 
situation and the positions of the localities within them aie shown in Bigs 
27, 28 and 29. The gullies and road cuts in the hillside at the east

Fig. 28. Profile sketch between the brickyard and the sanitarium at 1 ordkbahnt. 
Legend: 1. Kiscell Clay, Rupelian. 2. Upper Oligocene clayey silt ( ( hat tian behher ). 
3. Upper Oligocene clayey silt and friable fine-grained sandstone, with sparse pebbles 
and coarser interbeddings (“Pectunculus sand"). The 'Torokbalint Banna was 
collected from this level. 4. Lower Miocene (Eggenburgian) gravelly coarse sand, 
sand and clay with Anomia and largo /Wen. A Helvetian (Otlnangnm) littoral and 
river-laid coarse sand and gravel with silicified tree trunks and with Osbea and

Balanus in its lower portion. 6. Quaternary

Fig. 29. Position of the more important beds yielding the Torokbalint fauna. Relief 
and Quaternary deposits have been discarded from this detail profile. Legend: T-l 
Torokb41int-1, etc. (symbols of localities). 1. Coarse sand with intercalations of 
fine gravel, with a Glycymeris latiradiata community. 2. Silty clay. 3. Clay with a 
Nucula-Angulus community, with Oorbula and leaf imprints. 4. A molluscan fine 
sand with a Pitar beyrichi community, and, at (he bottom, a Glycymeris latiradiata 
community. 5. Turritellan clayey silt with a Turritella verms community, (i. Clayey 
fine sand.'7. The same with a string of metre-size concretions. S. A sparsely pebbly 
fine sand with a Glycymeris latiradiata community. 9. A Glycymeris latiradiata com
munitv. 10- A Nucula-Angulus community. II. A Pitar beyrichi community. 12. A

Turritella venus community. 13. Leaf imprints
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end of the town, at the vintners’ houses disclose the following suc
cession (T o r 6 k b a 1 i n t -1, Fig. 30).

1. A clayey silt with Corbula gibba valves in small pockets. The other 
species suggest this sparse fauna to be a variant of the Nucula-Angulus 
community. Leaf imprints (Cinnamophyllum, Sequoia, etc.) are abundant.

2. A fossil-poor clayey silt.
3. A rather coarse-grained thin sand bed with sparse pebbles and a rich 

and relatively well-preserved Glycymeris latiradiata community.
4. A clayey fine sand with a Pitar beyrichi community of numerous 

species.
5. A clayey silt and silty clay marl with a typical Turritella venus com

munity. Just like the Pitar beyrichi community, this Turritella fauna also 
indicates a medium-depth sublittoral facies with 50 to 60 metres of water, 
whereas the Glycymeris latiradiata community of this locality may repre
sent the deepest part (at a depth of about 30 m) of the shallow sublittoral 
region.

About 50 m to the southwest of this exposure, at the foot of another out
runner, the wine cellars behind the vintners houses 
(T - 2, 15, 16) likewise expose the Upper Oligocene, in a succession similar 
to the one just described. In the abandoned (and today largely torn down) 
cellar denoted T-2 we have encountered the following succession (Fig. 31).

1. A friable fine-grained buff sandstone.
2. A slightly coarser, sparsely pebbly sand with a Glycymeris latiradiata 

community. Masses of bivalve shells form a lumachella.
3. A friable, fine-grained buff sandstone.
4. A grey sand with Piter beyrichi and Cyprina.
5. A brown clayey silt with a Pitar beyrichi community of many species, 

with lenses rich in Turritella (T) near the top.
6. A fine sand with a Pitar beyrichi community.
7. A clayey fine sand.

These layers are overlain also here by a silty elav marl wit h Turritella. 
The comprehensive list of the mollusc fauna of 62 species collected at 

these two localities is given in Column 36 of Table 1. An analysis oi this 
fauna permitted us to contribute
the following to the problems 
outlined above (Baldi 1963).

Fig. 30. Profile of exposures on hillside 
above wintners’ houses at east end of 
Tfirokbdlint (this is t he classic locality 
marked T6r6kb41int-1). Detail of Fig. 
29. For explanations seo text and 

Fig. 29
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Fig. 31. Profile of the abandoned and 
largely caved-in cellar Tbr6kb&lint-2. 

For explanations see text

The Torokbalint fauna comes 
from the deeper portion of the 
Pectunculus beds and stands clos
est to the Upper Oligocene 
faunae of the North Sea Basin 
(Kassel, Doberg, etc., Fig. 32). Its 

Im

similarity to the stratotype proves 
its Upper Oligocene age beyond

molasse, held to bo
fewer species in common with the Eg lacin„ of an three in the same 
semblance is still great enough < j 1 ■ , , a(ro bvTelegdi-stage. Within the Upper Oligocene, as had been stated long ago by M 
Roth «nd Noszky. Torbkbg ^
fauna from the topmost part (the fou • ) KovaSov faunae, represents
together with the strikingly similar Kgei ana Kovacov
a younger UPPeJ species is unknown throughout Europe

35 percent of all Oligocene, and there is even one genus,
from strata younger than Upperre8tricted to the Palaeogene. 
Dosimopsis, which, according to percent of the fauna, which

"lUU*’ ho^-b Mdcan therefore not be ™ T6rdkbiint fauna is Upper Oligocene,
Aquitanian ’

and contemporaneous SrokbAlint fauna - in comparison
The zoom rap m< afhn p 01ig0Cene,

Miocene - are revealed in the following table.

8
4

Boreal Mediterranean Atlantic Endemic

1!)
55
64

52
62
35

54
45
26

31
10
18

Pacsirta Hill 
Pacsirta Hill 
Torokbalint

The above figures are the numbers of species expressed in Per°®»^ 
the total number of species in the 1auna. Since^ceed one hundred, 
to more t han one province, t he sums ol io igu . • very strong
This table shows that at the beginning ol the Upper 0 to th”
Boreal influence made itself felt, whereas iiear its end
fauna of Layer No. 4 of Pacsirta Hill u1 , ' '„ the Lower Miocene,
Mediterranean elements in almost equal proportions. .
the Boreal influence had all but ceased.
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Fig. 32. Variation of the Torokbalint and Budafok mollusc 
faunae during the Upper Oligocene and Lower Miocene, as 
compared with some of the more important European Oli
gocene and Miocene faunae. The curves indicate faunal 
similarity in terms of common-species percentages. Legend. 
On abscissa: I Upper Oligocene fauna of Torokbalint (I -1, 
-2, -3), 2 - Upper Oligocene fauna of Pacsirta Hill, 
Budafok (B-l/4), 3 Lower Miocene (Eggenburgian) fauna 
of Pacsirta Hill, Budafok (B-l/8). The curves reflect 
percentual similarities towards the following faunae: 
A Boreal Chattian, B Boreal Rupelian, C Mediter
ranean and Atlantic Oligocene, l> Eger, E Kovafov, 
F Upper Oligocene of the Bavarian molasse (Bad Tolz, 
etc.), G Eggenburgian, H Kaltenbachgraben (Lower 
Miocene of Bavarian molasse), I Aquitanian stage in the 
Aquitanian Basin, J Burdigalian stage in t he Aquitanian 
Basin, K Boreal Lower Miocene (Vierlandian stage). Ol.: 
Oligocene species; Mio.: Miocene species; Per.: Persistent 

species; End.: Endemic species
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East and northeast of the Buda Mountains, in t he> e n vd i’ o ms> o£ 
S o 1 v m a r and in the above-discussed eastern part of the Many 
Zsambek basin (Ch II. 2), our opportunity to study the Upper Oligocene 
was due to the coal explorations of the last few years. Although m con
nexion with a well-digging at Solvmar the Upper Oligocene there was dis- 
covered early 7K0CHg?871a and Hofmann 1871) very little was known 

a’-out it up till

(Ratnr 1Q651 The frequent occurrence of medium-depth su &

other brackwater communities or t . ■ ilaritv to the Torokbalint
parts of the successions as wel as g H of the
fauna are more enhanced here than even in me v ।
Zsambek basin (Fig. 3) boreholes also prove an Upper Oligo-

The mollusc faunae of the ‘Solymar th‘;re are some that first

•
Rupelian or older Oligocene age.

5. THE EASTERN CSERHAT AND THE OZD BASIN

The western border of this ^^X^or’1^ the Darno
and Zelovce; its eastern border veene- in the north, it passes
thrust; its delimitation towards the south.» v^n^en^ 
over into Czechoslovakia. It consequent y e nbraces t
and the Salgotarjan and ‘^Oligocene in this region will require

...... ..  valid........k..........
numerous unsolved1 problems^ conclude that we are faced here

Despite the lack ot data n <’ । Tt Oliuocene basin of
with facies developed far from the shores of t
sedimentation. This explains also j°ar5 sen (1912) had, in his first 

In the best-known Salgbtarjan Basin Nos^n. U
fundamental publication, classed on y t he “I ower Mediterranean
the Upper Oligocene: these merge upwards into tl e Low® W basis of an 
glauconitic sandstone group”. Ho had dated the Utter mi theb
abundant Lower Med.terranea^ the glauconitic sandstone --
Subsequently, Noszkv sen. (1J23), | , . . to the Oligocene. In
with the exception ol the fossil rich UPPCI :i,erHjorf_tvpe fauna”, he 
1926, despite the Miocene aspect of the - ()|i(roeenei attributing more 
already regarded the entire succession as II to the Oligocene cycle of 
weight to the fact that these deposits belong to the ung 



sedimentation. He considered the terrestrial deposits as the basal layers ol 
the Miocene. Horusitzky (1941) on the basis of his studies in the Western 
Cserhat and in the Budapest region revived Noszky’s 1923 hypothesis 
when he placed the upper fossiliferous portion of the glauconitic beds into 
the Lower Miocene Aquitanian stage, pointing out its contemporaneity 
with the Anomia sands of the environs of Budapest .

The Noszky—Horusitzky controversy was resolved by the investi
gations of Csepreghy-Meznerics who by a detailed palaeontological re
search and analysis (1952) proved the Lower Miocene age of the large- 
Pecten faunae in the upper portion of the glauconitic sandstones, but 
placed them in the Burdigalian rather than the Aquitanian. This view was 
adopted also by Vadasz (1960) and Bartko (1961—1962); on the Slovakian 
side, Hano and Senes (1953) and Buday et al. (1965) voiced similar 
opinions. The age of the lower portion containing scarce fossils of the glau
conitic beds is still open to discussion (cf. Bartko 1961, 1962).

The glauconitic sandstone beds are connected in the east, at Ozd and 
Biikkszek, and in the west, at Szecseny, with clayey silts and marls, which 
we shall in the following call the Amussium Schlier after an abundant 
fossil, Pseudamussium denudatum Reuss. The relation of the glauconitic 
sandstone to the Amussium Schlier is not fully clear. Data in literature and 
certain borehole profiles (Jakfalva) make it probable that the glauconitic 
sandstone lies side by side with, rather than above, the Amussium Schlier. 
At least this is what is suggested by the glauconitic sandstone interbeddings 
in the latter. Literature unanimously regards the Amussium Schlier as 
Upper Oligocene. It was Csepreghy-Meznerics (1960) who first hinted at 
its possible Lower Miocene age, on the strength of the stratigraphic spread 
of Pseudamussium denudatum. (She was kind enough to confirm t his in a 
personal communication.) Cooperating with Gy. Radocz I could prove in 
the Eger—Borsod area that the Amussium Schlier of the borehole Sajo- 
kazinc 169 overlies an Upper Oligocene with an Eger type fauna, and is 
therefore Lower Miocene (Baldi and Rad6cz 1965b). This, however, does 
certainly not mean that every occurrence of Amussium Schlier is Lower 
Miocene. At Biikkszek, the beds with Pseudamussium denudatum directly 
overlie strata with Rupelian microfaunae (Majzon 1940, 1942 and Schreter 
1942); they were held to be uppermost Rupelian by Schreter and lower
most Chattian by Majzon.

The problems to be solved are, then, the following:
1. The age of the deeper portion of the glauconitic sandstone beds,
2. The age of the Amussium Schlier at Sz6cseny and Ozd.
The macrofossils in hand are insufficient to solve these problems; it will 

be necessary to continue the research in which we are now engaged. The 
Upper Oligocene is to be expected on the surface first of all in the area 
uplifted by the andesite laccolith of the Karancs and in its environs. I he 
manuscript maps of Noszky sen. indicate a “deeper Chattian” there; this 
was confirmed more recently by Odor (1962). One very important profile, 
discovered by K. Balogh and myself, lies east of Karancslapujto. I he 
glauconitic sandstone beds are underlain here by glauconiteless lamellar- 
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shaly limonitic fine sandstone, with large flakes of muscovite and many 
plant fossil imprints: the latter are underlain in turn by a buff schheilike 
clayey silt with fine mica flakes, exposed in a height of five metres by an 
ZedTrt road on the east flank of height 288
marine fauna of small-sized species, composed of the following forms.
Cardita orbicularis s. 1., Psammobia sp. indet., Nuculana sp. rndet., Corbula 
aibba and life traces. This same “schlier” has undergone contact metamor-

age in S^e' 5^^-

proximity of the Czechoslovak frontier, we could observe the lateral lading 
out of glauconite. boreholes at Petervasara,

Examining macrofossils fiom fl e cor estaMish their age as
unfortunately not more than 100 m ■ P> species. These borings 
Lower Miocene between the glanoo-
a so revealed a close fanrustic am1 g of &cts mode it

fiJX"* Upper Oligocene; nor is, presumably,

inantly fine detntic sedimer‘ in interior of a basin of sedi-
Ohgocene to the end of the, Low ] ne macrofauna in these de-
mentation. 1 here is ha d y < ny I 1 • U downwards and upwards 
posits, and so the delimitation oi me rsgen 
is rather uncertain.

6. EGER AND THE SAJ6 VALLEY (Fig. 33)

The boundaries of this patogeographm

superimposed on an overall similarity the Upper Oligocene l„e 
that of the Saj6 Valley shall be separately discussed.

(a) The environs of Eger
One of the most splendid ^hi-toricid .nom.mmrt^

pit o f t h e E g er (f o r in e r W i n d) B r i c y fore
fauna, has kept the Upper 011>cen^^Xance w^s bY the
ground of geological interest. Idieir significance was ] 
hydrocarbon explorations of the last < eca< es.
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Ke. 33. Man sketch of the Eger Sajo Valley region. Legend: 1. Exposures and 
boreholes. 2. Pre-Tertiary
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Outline history

Telegdi-Roth’s monograph (1914) of.
emplary description of 73 mollusc sP/°b S’data f1^ followed by Gabor’s 
pit and a stratigraphic evaluation of the data. 1 ies unknown
(1936) supplementary publication with a descrip 11 ] ich is
' til then from Eger and bv Noszky seniors (1936) synopsis, wmcn is 

new species and subspecies. The inventory of “J^tX of Col”
growing in the meantime, thanks *
lector Ferenc Leganyl J f rem2ned in manuscript form
enriched material but th s woRot LAY (1958) was largely
(Noszky sen. 1952). A publication oy SDecies (I) and varieties from
based on this manuscript. It mentioned 10 an enumeration of
the Eger exposure, without, however ^oncerning the mollusc fauna,
the species. As regards access y < ^on h (i960) described seven 
Csepreghy-Meznerics in her s studiesgi mentioned two species from 
species from Eger; in my Glycyme k T,„hHqhed a revision of thethis locality (Baldi 1962). I have recently pulhshed^a
mollusc fauna and of the have placed a special emphasis

fau“ ot the deepsr

lev®K , . >i ,11 other fossil phyla were also submitted to system-Besides the molluscs, all other 1 . evaluated bv Majzon .
atic treatment. The foramimfers wel® B j nug by Kolosvary (in
(1942b), the morals by HbgedV^ fraternity
Benko-Czabalax 1958). Ihe , the wor£ of Andreanszky (1966). 
towards the Eger (1963) contains also a stratigraphic
A treatise by Mrs and Bal gu d by LegXnyi ,
succession composed by Noszi ■ bkpwise based on data from Noszky 
significantly different Jiver ’ces of the stratigraphic conclusions
sen., in Benko-( zabalay. Ihe aiyergi , , . i>nPqrw 11962) todrawn from annly.es of various oa.il phyla induced I. O1W t 
r„i» and discc several point, of f* ‘‘tine
Wo r k i n g G ro u p of th e C M N b proposeo t h e Eg er 
pr o f ile1 a V t he 's t r a t,o ty P e o f't h e Egeria m. । „ &g

Brickyard, although the very interesting aun< , c h 0 o 1 F a u-
which came to be known as the E g e podi-RoTH contemplated
n a”, dates from before the first world war. . j remarks in his
its study over several decades — we know . K(Unyi — but, much to 
publications and in the unpublished dianes o • J . deficiency
the detriment of science, he never came around to do ngpt.^ 
was mitigated to some extent by a Dobay (1959) in his
species of the fauna in ( sefbeghv-Mb. • • almost 50 species from
manuscript B.Sc. thesis identified and/or listed almost I
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Lorenthey’s collection, kept at the Chair of Palaeontology of Budapest

Valuable data on the Upper Oligocene, collected in the course of the 
respective authors’ mapping work, are contained in Schreters reports 
(1913, 1916, 1939) and in an explanatory notice to a map by Balogh ana 
Ronai (1965). Manganese ore exploration in the Rupelian was described 
among others by Molnar and Morvai (1961). Hydrocarbon prospect wells 
in the bounds of Demjen, Bogacs, Szomolya and Novaj contributed to our 
knowledge concerning the deeper levels of the Upper Oligocene. These 
valuable new findings were published in Majzon (1960) and Csiky (It > .). 
A complex geo-palaeontological examination and evaluation of the out
crops of the Lepidocyclina limestone has been undertaken in connexion 
with the study of the Novaj profile. The fossils of the Upper Ohgo- 
cene succession of Novaj, which have attracted a lively international 
interest since, were treated in a joint monograph by R. Nyiro (for email 
foraminifers), T. Kecskemeti (for Lepidocyclina), C. M. Drooger (for the 
stratigraphically important Miogypsinids first described from.Hungary 
there), and the present author (for molluscs) (Baldi et al. 1961) Shorter 
summary publications on the Novaj profile have also appeared (Drooger 
1961, Baldi et al. 1961).

(i) The Brickyard profile

In 1966 I published a profile, the most complete up till then ol the Eger 
brickyard succession (Baldi 1966a,b), based on a 80 m borehole sunk from 
the brickyard pit floor in 1961; on our joint survey with 1. 1 alfalvy in 
1961; on notes of F. Leganyi and on a second survey by myself in LlbJ. 
I also made use of a preliminary report by Nyiro (1962) on the microfossils 
of the borehole cores and of a lithological publication by Bondor 1964).

The succession, from the bottom upwards, is as follows (big. 34):

A. SUBSURFACE SECTION TRAVERSED BY THE BOREHOLE

1. A marl with tuffite lenses and an abundant Rupelian microfauna 
Clavulinoides szabdi, C. cubensis, Cibicides propinquus, ‘ Dentahna zsig- 
mondyi, etc. (80.30 to 65.30 m). .

2. A marl without tuffite with the same microfossils (6u.3O to 50.30 m).
3 A fine-sandy slightly glauconitic marl with a transitional Rupelian- 

Chattian foraminifer fauna without Clavulinoides (50 30 to 44.80 m).
4 A fine-grained fossil-poor glauconitic sandstone (44.80 to 3b.J) in)
5. A strongly glauconitic, tuffitio sandstone (36.20 to 18.30 m) with the 

following macrofossils:
Flabellipecten burdigalensis Lamarck
Thyasira vara angusta Baldi
Cerithium egerense Gabor
Babylonia eburnoides umbilicosiformis 1 .-Roth
Dentalium apenninicum Sacco
solitary corals (Flabellum, Trochocyathus) 
worm tubes
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and a Foraminifera fauna of Upper Oligocene features. The most frequent 
elements were Flabellipecten and solitary corals. Flabellipecten burdigalensis, 
Ceriihium egerense, Babylonia eburnoides umbilicosiformis are well known 
also from the “k layer” (layer 11), and are restricted in all other localities 
to deposits younger than “Rupelian”. Ancient forms not encountered any
where above the “x layer” are Dentalium apenninicum, described from the 
Tongriano of Piemont, and a new subspecies of Thyasira vara Korobkov, 
known from the Upper Eocene of the Caucasus and from the Rupelian 
Kiscell Clay of Ujlak near Budapest.

We must consider this sandstone to be Upper Oligocene and correlate it 
on the basis of lithologic and faunistic similarities and. of field relations with 
the glauconitic sandstone of the Eger Vinters’ School and the Lepido
cyclina limestone and glauconite marl of Novaj (Baldi et al. 1961) on the 
one hand, and with the limestone carrying Lithothamnium and larger 
foraminifers, traversed by the hydrocarbon wells (Majzon 1960) on the 
other, and also, provisorily with the faunae awaiting a detailed study, of the 
Afrika-dulo at Eger and the Nagyimany at Noszvaj. In the environs of 
Eger, these deposits constitute a well-defined horizon, the deepest horizon 
of the Upper Oligocene, exhibiting the common traits of a scatter of volcanic 
ash, a slow deposition favourable to the formation of biogenic limestone 
and of glauconite, a tendency towards the development of shallow-sub- 
littoral biotopes and a very close lithologic connexion with the Rupelian 
deposits.

B. THE EXPOSURES IN THE BRICKYARD

6. Molluscan clay. Traversed by the borehole from the surface to 18.30 m 
depth, it is exposed in a height of a further 30 m. It includes a rich foramini- 
fer fauna and an abundant, varied mollusc assemblage particularly rich in 
“micro-molluscs”, with numerous endemic, new species. The uppermost 
20 m are relatively poor in macrofossils, whereas t he interbedded silts marked 
“x-|” and “x2” by Leganyi are particularly fossil-rich and contain fairly 
numerous plant remains (“lower flora”). The most frequent species of the 
deep sublittoral-shallow bathyal Hinia-Cadulus community include Nucu- 
lana psammobiaeformis, Yoldia raulini, Flabellipecten burdigalensis, Crassa- 
tella bosqueti, Venus multilamella, Macoma elliptica, Murex paucispinatus, 
Hinia schlotheimi, Volutilithes permulticostata, Athleta ficulina, Dentalium 
fissura, Cadulus gracilina, and also species of Schizaster and Brissopsis, the 
chela of a rare decapod (Thaumastocheles sp.), fish scales and, at certain 
levels, Pteropods. These same strata have yielded a few specimens of 
Miogypsina septentrionalis. (For a comprehensive fossil list see Column 38 
of Table I.)
7. Silty fine molluscan sand. Denoted “x” in Telegdi-Roth’s profile, it is 
not well exposed actually, but Leoanyi’s collection together with our own 
suffices to establish as the most abundant species of this layer Pitar splendida, 
Pitar polytropa, Corbula gibba, Turritella venus margarethac. Aporrhais cal 
losa, Polinices catena helicina, P. olla, Ficus condita, Hinia schlotheimi, 
Volutilithes permulticostata, Pleurotoma. The “x layer” is transitional be-
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tween the faunae of the deeper “x2” and the higher “k layer’ . It shows no 
independent features of its own, and will therefore not be discussed sep
arately in the following chapters. Species common with the molluscan clay, 
but not reaching higher than the “x layer”, are Nuculana psammobiae- 
jormis, Scala amoena, Melanella naumanni, Ringicula auriculata paulucciae, 
solitary corals and Pteropods.

8. A succession of clays, 5.30 m thick, with bands of sand, 1 to 5 cm 
thick. Towards the middle there are loaf-shaped concretions: the topmost, 
lamellar-shaly 30 cm hold plant fossils (“middle flora”).

9. A yellow, micaceous sand (1.00 m).
10. A clayey brown sandstone with lamellar-shaly parting, overlain by a 

grey clay, in an aggregate thickness of 1.25 m. (
11. A more or less limonitic friable sandstone very rich in molluscs ( k 

layer”) (2.00 m). A full list of this mollusc fauna belonging to the Pitar 
polytropa community is given in Table 1. Ihe most abundant species (ol 
which more than fifty specimens have been collected so far) are Nucula 
mayeri, Nuculana anticeplicata, Ostrea cyathula, Laevicardium tenuisulcatum, 
Pitar polytropa, Corbula carinata, Turritella venus margarethae, T. beyrichi 
percarinata, Aporrhais callosa, Drepanocheilus speciosus, Polinices catena 
helicina, P. olla, Ampullina crassatina, Pirula condita, Typhis punge-ns, 
Babylonia eburnoides umbilicosiformis, Bullia hungarica,Hinia schlotheimi, 
Athleta rarispina, Turricula regularis. Even a cursory collection will usually 
yield a few specimens of these forms. The k layer can be traced in similar 
field relations over a fairly extensive area in the environs of Eger (Kerek 
Hill at Ostoros; the southwestern outrunner of Sik Hill at Eger).

12 A grev clay marl with limonite concretions towards the middle, with 
an intercalated marl layer of 10 cm thickness near the top. Fossils are very 
scarce (Leganyi’s “Tellina clay” or “d layer ; 5.00 m).

13. A micaceous clayey friable sandstone, with lamellar parting near the 
top, with fine plant fossil imprints (5.50 m).

14 Cross-stratified coarse sands and friable coarse sandstones with small 
pebbles; there are some interbedded clay layers 10 to 20 cm thick, first 
occurring near and getting denser towards the top, and concretions. No 
macrofossils. 20.00 m. , . . „ Tr .

15. A limonitic elav with Polymesoda convexaand species of Umo 
(Telegdi-Roth’s “u layer”, “Cyrena-Umo clay ; 0.40 m).

16. A finely stratified friable micaceous sandstone and a sandy clay with 
plant fossil imprints, with lignite lenses (probably composed of driftwood) 
near the middle. Its splendid plant-fossil assemblage is known as the 
“upper flora” (1.90 m). . .

17. A sandy elav and a clayey friable sandstone (4.20 m). Ihe top 20 cm 
includes a rich T ympanotonus-Pirenella community

Polymesoda convexa
Gari (Psammobia) protrada 
Theodoxus pictus buekkensis 
Melanopsis impressa hantkeni 
Pirenella plicata
T ympanotonus margardaeeus 
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This brackwater cerithian deposit, denoted “c” by Telegdi-Roth, is a good 
marker bed in the environs of Eger. It occurs in similar field relations on 
the southwestern outrunner of Sfk Hill, and on the Rakottyas and Nyarjas 
at Novaj.

18. One metre of micaceous clayey friable sandstone with plant fossil 
imprints, including a lumachella-like accumulation of a rich fauna:

Anadara diluvii
Mytilus aquitanicus
Ostrea cyathula
Turritella beyrichi s. s.
Tympanotonus margaritaceus
Calyptraea chinensis
Ampullina crassatina

The molluscs indicate a Mytilus aquitanicus community. This littoral bed 
was denoted “m” (“Mytilus layer”) by Telegdi-Roth.

19. 1.60 m of clay with plant fossil traces, overlain by a limonitic sand 
and sandstone with Mytilus aquitanicus (marked “mf’ in the profile).

20. 0.50 m of clayey, gravelly sand with Turritella beyrichi, overlain by 
4.80 m of clay and clayey silt with limonite concretions. In the lower 
section of this latter we have found valves of Flabellipecten burdigalensis 
and Cyprina islandica rotundata. This topmost fauna was unknown to 
Telegdi-Roth and Leganyi. We have denoted by “kr” this marine shallow 
sublittoral fauna, occurring in a spot rather hard of access, because it has 
yielded two important forms of the “k layer”.

(ii) Other exposures and localities

(a) The fauna collected by Lorenthey from the sediment thrown out of the 
well dug at the Vinter s’ S c h o o 1 (n o w the Research 
Institute for Viticulture) (Eger-2). The fauna kept at 
present at the Chair of Palaeontology of Budapest University numbers 40 
species (Column 37 of Table I). The dark green glauconitic sandstone con
tains besides molluscs also larger foraminifers and Heterostegina. The fauna 
indicates a medium-depth sublittoral Flabellipecten-Odontocyathus com
munity, but with certain transitional features towards the shallow sub
littoral Glycymeris latiradiata community.

(b) The sand pit on M er e n go Street, by the Ro.z&lia 
cemetery. Lying next to the Wind Brickyard, it exposes a glauconitic- 
limonitic sandstone older than the beds of the latter. Its sparse and poorly 
preserved fauna includes, besides shark teeth and solitary corals, the fol
lowing molluscs observed by I. Dobay and myself:

Flabellipecten cf. burdigalensis Lamarck
Chlamys sp.
Cyprina cf. islandica rotundata Agassiz
Ampullina crassatina Lamarck
Pinda condita Brongniart
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Diastoma grateloupi turritoapenninica Sacco
Athleta rarispina Lamarck
Volutilithes permulticostata Telegdi-Roth
Turris coronata Munster in Goldfuss
Turricula regularis De Koninck
Babylonia eburnoides umbilicosiformis Telegdi-Roth

This Flabellipecten-Odontocyathus community is undoubtedly contempo
raneous with the “Vintners’ School” fauna. The higher limonite content of 
the deposit is due to the weathering of glauconite. These beds are a direct 
continuation of the glauconitic beds encountered in the Brickyard borehole 
(Eger 1/5). . . ,

(c) The most complete Upper Oligocene succession except for the Bricky ai ci 
is found on the Nyarjas at Novaj. The Lepidocyclina limestone 
exposed here was mistaken for an Upper Eocene Orthophragmma lime
stone by Schreter (1939). This exposure was called to our attention by 1. 
Csepreghy-Meznerics. Over a number of years, t. Leganyi collected a 
relatively abundant material from here; this was supplemented by the ciop 
of our joint collection with T. Kecskemeti. .

The locality lies about 5 km to the north of Novaj: the succession to be 
described below is exposed in a number of erosional furrows in the vineyards 
on the flank of Nyarjas Hill (Fig. 35).

1 A “Rupelian”, slightly glauconitic, sandy marl, with Clavuliwides 
szabdi and other Palaeogene foraminifers. It used to be exposed in just a few 
Twt grades into an Upper Oligocene tuffitic, glauconitic sand
stone some 15 m thick. According to L. Bondor the glauconite is authigenic, 
whereas the presence of some fresh idiomorphic feldspar indicates a vol
canic ash fall simultaneous with the deposition of the sediment. This bed 
contains an abundant foraminifer fauna; big forms are conspicuous even as 
they lie about, on the ground (frequent Amphistegina and Heterostegina, 
rare Operculina. Miogypsina, Lepidocyclina^, and some scarce molluscs, 
largely Pectinids: Flabellipecten burdigalensis and Chlamys csepreghy- 
meznericsae.

... .... - , t (Novai-1). Legend: 1. Glauconitic, tuffaceous
lg- 35• t’roBl0 1,1 B'1/ ' '.'iJont, its lowermost few metres still with Rupelian micro- 

sandstone and marly a 1 • ions of glauconit ic limestone enclosing Lepido-
fossils, and with lenses i < 9 Grey molluscan clay with limonitio lenses,

and holla ' • j n limonitic, frjablo sandstone
Ulex (Junangian or younger)
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3. A metre and a half of calcareous sandstone and limestone with Lepido- 
cyclina: locally a tuffic-glauconitic limestone and marl. The limestone is 
biogenic, being almost entirely composed of Lepidocyclina tests or of Litho- 
thamnium. According to T. Kecskemeti (in Baldi et al. 1961), the Lepido- 
cyclina species represented here include: L. dilatata Michelotti, L. toumoueri 
Lemoine et Douville, L. raulini L. et D., L. morgani L. et D., L. hungarica 
Kecskemeti.

4. One metre of limonitic-glauconitic sandstone and marl, with exceedingly 
abundant Miogypsina septentrionalis Drooger.

5. 30 to 40 metres of a buff molluscan clay with limonite lenses. Besides 
a rich assemblage of small foraminifers it contains a very well-preserved 
mollusc fauna, with a preponderance of small forms (Column 41 of Table I).

The thirty-species Hinia-Cadulus community is contemporaneous with 
the fauna of the molluscan clay in the Wind Brickyard: almost all the 
species occur there, too. The underlying glauconitic beds correspond, of 
course, to the tuffitic-glauconitic beds of the Brickyard.

6. A coarse muscovitic sand with fine pebbles.
7. A buff to brown friable limonitic sandstone with poorly preserved 

plant fossils. It corresponds together with Bed 6 to the younger, more 
coarsely detritic layers of the Brickyard.

8. The succession ends with a rhyolite tuff fairly widespread in the vicinit y.
(d) There is a similar but essentially unexposed succession on R a k o t - 

t y a s Hill at N o v a j (N o v a j - 2), at the north end of which a limonitic 
sandstone crops out from under the rhyolite tuff; it contains Ostrea cyathula, 
Turritella beyrichi, Tympanotonus margaritaceus and Ampullina crassatina, 
that is, a fauna corresponding to the “c layer” fauna of the Brickyard. In 
a still deeper position, towards the middle of this hill range, one encounters 
also the glauconitic sandstone, which has, however, not yielded for a long 
time anything beyond a single solitary coral specimen. Lately, on the other 
hand, I. Jankovich has discovered, here too, the molluscan clay with a 
rich, hitherto unstudied fauna.

(e) Other faunae awaiting examination are those of the Nag y i m a n y 
(N o s z v a j - 1) and the very similar one from the “Afrika-dulo” (Eger-3). 
On Nagyimany, a hill rising directly to the east of Noszvaj, one finds gravel 
beds intercalated in a locally tuffitic and manganiferous clay marl with 
Clamdinoides szaboi. Towards the top of the profile, the gravels and 
tuffites gain the upper hand (Eig. 36). Embedded here is the above- 
mentioned fauna, dominated by large-sized Terebratula cf. grandis, accom
panied by some abundant species of the genera Chlamys and Flabelli pecten 
and Beguina cf. arduini Brongniart, Turritella catagrapha RoveretO, 
Pirula concinna Beyrich, Xenophora, Teredo, Lucina, Cerithium cf. egerense 
Gabor. At this same locality, Leoanyi collected some Lepidocyclina. 
According to Nyiro, the microfauna is typically Upper Oligocene. This 
horizon with Terebratula, molluscs, tuffite, gravels and limonite-cemented 
ledges is overlain by a glauconitic sandstone; the entire succession is uncon- 
formably covered by the rhyolite tuff. Ecologically the fauna stands close 
to the medium-depth subiittoral Flabellipecten-Odontocyathus community, 
whereas stratigrap Ideally it probably indicates the oldest Upper Oligocene,
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SE 
145°

Nagyimany 
incised road 311 m cellars

Fig. 36. Profile of the Nagyimany on the eastern outskirts of Nos*vaHk’^^ 
Legend. 1. A marly silt with manganiferous linings, gravel lenses and a bed with luci- 
nids 2. A grey tuffaceous marly silt with leaf imprints and the molluscs Parva- 
mussium bronni, MMetia sp., Corbula sp. 3. A gravel bed overlain bv a 
sandstone forming a ledge. 4. Grey tuffaceous silt with abundant mollusc (Lucira, 
Tellina, Cadulus^ 6. Tuffaceous silt and marl. 6. St°with

hisc fauna, a*! sparse
11 Glauconitic A^oid ng to Clavulmoides szaboi.
nnmfer fauna is of a Rupeh. “cha'“XdPfe Upper Oligocene. The unconformably 

U ....4- th. profile

contemporaneous with the glauconitic beds of the Brickyard borehole and 
of the Novai profile. . „ ,. „ . , ,(f) Another firing of very poor exposure, is on S I k H 111 (B ger-4), 
„1 e re the above succession is known merely from the furrows of some vine- 
yards and ploughland lots. On the northern outrunner and on the top of 
Slk Hill one observes glauconitic, ''"'f1
which can be traced along the strike up o a i y ' > ,

■■I,. 4i,„, Mnq/vai was collected by Leganyi ana suo-
Euentdv "in T<)6<>° bv I. Jankovich (Flabellipecten burdigalensis etc.). The 
31uscan day does not crop out at all, but farther south -that js, down 
tE&n^plo^ fossils of the Brickyard k layer and man over- 
lying position, gastropods of the cerithian ( c ) layer can be collected from

', ,'V ” 1 .«> Of the Zkm (Upper-Oligocene) proper, one can
<■>ankov>< I. ' .. hy win, Cmssalella bosqueti, Rostellarta btcar,-

"i'ur i wSS ami i" an oeorlying position, terrestrial and 
nnlu. and 1/ ■ .sandstones sands and clays. The cross-stratifiedlagoon deposits, binonitie sanasiones, j 
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sands of this topmost level are worked in a small pit near by. Early col
lections by Leganyi would suggest that molluscs of the “k layer” would 
crop up occasionally here, but today this Horizon No. 3 is not exposed on 
the surface.

(h) The hydrocarbon wells in the Demjen — S z o m o- 
lya — Bogacs area and in the neighbourhood of the “Eger Vint
ners’ School” have traversed successions similar to that of the Brickyard. 
In two boreholes (Bogacs-1 and Demjen—Szomolya 5), Majzon (1960) 
identified at the bottom of a glauconitic sandstone and marl complex, 
which is at most 30 to 40 metres thick, the “lithothamnian-heterosteginian 
limestone” in a thickness not exceeding a few metres. Majzon also found 
some Lepidocyclina in these beds which he considered “Upper Rupelian” 
and parallelized with the “Vintners’ School beds”. Above the glauconitic 
beds, the boreholes traversed the molluscan clay, which in the well Bogacs 1 
proved to be 43 m thick. The limestone is lenticular and discontinuous, as 
revealed by its missing from a number of boreholes, including the one in the 
Brickyard. The Corallinaceae of the limestone were treated by Krivan- 
Hutter (1961). Further details are contained in Csiky (1961).

(iii) The subdivision of the succession

A study of the Eger Brickyard profile and of the other profiles in the neigh
bourhood reveals a conspicuous subdivision in four horizons.
1. Gia u coni tic-tuffitic sandstone: with thin inter

beddings of biogenic limestone in some places and with limonitic and 
gravelly beds elsewhere. This group of strata, emerging conformably from 
the “Rupelian”, is at most 30 or 40 metres thick. It is c h a r a c t e r i z- 
ed by a medium-depth sublittoral community, 
which may, in the biogenic limestone beds, be accompanied by a Lepido
cyclina-Corallinacea community with lots of larger foraminifers. The 
abundant scattering of volcanic ash, the authigenic glauconite and the sub
littoral limestone facies make these beds stand alone in the Hungarian Upper 
Oligocene: the geographically closest occurrence,of an isopic facies is in 
Northern Italy where the facies in question is typical over a large area.

2. Molluscan clay. Approximately 50 m thick arid containing 
less than 20 percent carbonates according to Szalay and Vegh (1962), 
these clays are but seldom interrupted by thin beds of clayey silt. They 
contain deep sub littoral to shallow bathyal Hinia- 
Cadulus communities, indicative of a deeping sea and the return of the 
conditions that produced the Kiscell Clay, after the regression revealed by 
the glauconitic deposits. This similarity must have been the reason which 
induced Telegdi-Roth to identify the molluscan clay with the Kiscell 
Clay in 1912. I pointed out its ecologic similarity to the “Tortonian” 
(Badenian) “Baden Clay” in connexion with the Novaj profile (BXldi in 
Baldi et al. 1961).

3. Alter n a t i n g clays and sandstones. The only place 
where this horizon can be readily studied is in the Brickyard where it en
compasses that part of the succession from the bed marked “x” in Fig. 34 
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to layer No. 13. The tranisitonal fauna of the “x layer and the shallow 
sublittoral, Pitar polytropa community of the “k layer” mark the advent of 
shallow marine nearshore conditions.

4. A horizon of littoral and lagoon de p o sits of varied 
lithologv. It is characterized by a dense al ternatio n of clays, 
sands and gravels, an abundance of plant fossils and the presence 
of lignite lenses. The alternation of the Polymesoda-Tympanotonus com
munity with the littoral Tympanotonus-Pirenella and Mytilus aqmtanicus 
communities recalls the facies distribution of the Pilis—Cserhat and V ertes— 
Gerecse regions. . . ,

This uninterrupted, conformable succession is unconformably overlain \ 
the rhyolite tuff.

(iv) Chronostratigraphic position of the succession (formation)

1. The glauconitic-tuffitic sandstones. Proof for the 
Upper Oligocene age of the glauconitic beds traversed in the Bnckya 
borehole has been adduced in the paragraph on that profile. 1 he examina ion 
of the Lepidocyclina from the Nyarjas at Novaj led Kecskemeti (In B 
et al. 1961) to state a definitely post-Rupehan, presumably Upper Ohgoce e 
age for this horizon. Drooger (in Baldi et al. 1961) identified froml the sain 
locality Miogypsina septentrionalis Drooger. represen mg a pmn , . g 
of Miogypsinid evolution, originally described by him from the Doberg at 
Bunde and from Astrup. This species is thus known from the stratotype of 
the Upper Oligocene, which lends a further support to the I ppei Ohgoce, 
age of the glauconitic horizon. Drooger considers M. septentrionahs e

■ . . ■ \ r m raw Til ci KCitci'■< which latter is knowna substitutive (vicariating) form of M. compana/a Prance
from the Upper Oligocene of Northern Italy and Southwestern France. 
.... i • 1 j r 41.,. Nixznrinq at Novai has yielded, but a scaicerhe glauconitic sandstone of be fdentified Fiabem.
mollusc fauna, m winch two I ecten species oi;<™<>n<. ■m<lpecten burdiqalensis is widespread in the North Italian Upper Oligocene and 
pecten t Lower Miocene, whereas Chlamysin the Mediterranean and At 1 'c Dow v oligocene,
esepreghymeznenesae sick J p
topped up be^^ in * varietv of stages from the

unequivocally indicates an I ppei tmg< (nVcr Miocene mrc isare IM„P r/ AIM, "'"“''''"‘/f 
th™ out ofqiio»lion to begin witlb A

and Athleta rarispina I he Miocenespc t of Oligocene species
up only 5 percent of t he fauna, them, the “Vint-
is 35. With 57 percent o the species n , Brickyard; it
nors’ school buma stands elose tc W o G
also resembles the lorokbahnt faui a d th sublittoral) this follows
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also from the fauna is most strikingly revealedcene. The connexion witn the loroKnanuv
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by the common occurrence of small Astarte and Cardita species, rare else
where, of Ostrea gigantea callifera, of the Glycymerids etc. (For the complete 
fauna of this horizon see Column 37 of Table I.)

2. The moluscan clay. Its fauna is known from the Eger Brick
yard borehole (Eger-16), from Kerek Hill (Ostoros-1), the Nyarjas 
(Novaj-1) and the Rakottyas (Novaj-2). For an aggregate fossil list see 
Column 38 of Table I. This fauna had been rather neglected in earlier 
literature. I could identify 71 species in the Brickyard and 30 in the Nyarjas 
fauna (Baldi in Baldi et al. 1961, Baldi 1966a,b), whereas Noszky sen. 
(1936) had marked only 38 forms as occurring also in the “lower clayey 
levels”. At Ostoros, Jankovich and I could find no more than five species 
in the vineyard furrows, and the Rakottyas material remains unstudied so 
far.

The molluscan clay in the Brickyard was considered Middle Oligocene by 
Telegdi-Roth (1912) and subsequently elevated to the Chattian by Majzon 
(1942) on the basis of his study of the foraminifera. In contradiction with 
this statement, Majzon described this same clay as belonging to the Rupelian 
“0 horizon” in the Demjen—Bogacs hydrocarbon wells. In his recent book, 
Majzon (1966, sp. 783) names an “Upper Rupelian” substage in the Chattian!

According to Benko-Czabalay, 101 species are known from layer “x/’ 
and 130 from layer “x2”: 58.4 percent of the fauna is Miocene in the first 
and 63.7 percent in the second. I myself characterized in 1961 the chrono
logic distribution of the molluscan clay at Novaj as follows: 28 percent 
Oligocene, 38.4 percent Miocene, 27.4 percent persistent and 7 percent 
endemic species. Considering this mollusc assemblage as a typical “border 
fauna”, which could be Oligocene with the same right as Miocene. I drew 
the limit at the top of the Molluscan clay.

A summary evaluation of the data in the table reveals the following:
44 percent of the species is known from elsewhere in the Paratethys,
22 percent is known from the Tethys (Northern Italy),
31 percent is known from the Boreal province,
24 percent is known from the Atlantic province. The above percentages 

refer to the simple fact of occurrence, and as several cosmopolitic species 
are known from more than one province, the percentages add up to more 
than 100.

The fauna is remarkably endemic: no more t han half of the species are 
known outside the Eger—Sajo Valley region. A Boreal affinity is apparent 
nevertheless. As regards the chronological characteristics of the fauna, I 
have found the following:

23 percent (15 species) are Oligocene,
3 percent ( 2 species) are Miocene,

18 percent (24 species) are persistent,
36 percent (50 species) are endemic.

tn contrast to two Miocene species, Limopsis anomala anti the quest ion- 
able Athleta ficulina, the following Oligocene species could be identified: 
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Nuculana psammobiaeformis, Y oidia raulini, Crassatella bosqueti, Cardita 
ruginosa, Mathilda schreibersi, Diastoma grateloupi turritoapenninica, Erato 
prolaevis, Cassidaria depressa, Vexillum peyreirense, Asthenotoma obliquino- 
dosa, Turricula telegdirothi, Niso minor, Melanella naumanni, Dentalium 
simplex, D. fissura, quite apart from endemic forms with their roots in the 
deeper Oligocene, e.g. Rostellaria bicarinata, Acamptochetus clatratus, 
Cuspidaria neoscalarina, Turricula ilonae, Thyasira vara angusta, etc.

All in all, the Oligocene fauna of Boreal affinity of the molluscan clay, 
with 3 percent Miocene elements, is to be correlated with the Tbrokbalint 
fauna, likewise of Boreal affinity and with 4.8 percent Miocene elements. 
Thus the glauconitic sandstone belongs, just as 
the molluscan clay does, to that deep level ot the 
Upper Oligocene which corresponds perfectly to 
the deep Upper Oligocene Pectun cuius sands of 
Tbrokbalint. .

Apart from other arguments, a post-Rupelian age is fixed also by the 
relative abundance of Hinia. According to a verbal communication by 
Anderson, the appearance of Hinia is one of the criteria distinguishing 
the Chattian from the Rupelian in the Oligocene type region of the North

The high-degree endemicity of the fauna may be due to this Hinia- 
Cadulus community being very little known elsewhere in the European as 
well as in the Hungarian Upper Oligocene. The resemblance between the 
Molluscan clav and the Kiscell Clay is enhanced by the fact that main of 
the fossil forms described from the Budapest—Ujlak exposures of the 
Kiscell Clav subsequently evolved into closely related subspecies or species 
represented in the molluscan clay (e.g. Nuculana psammobiaeformis Cuspi
daria neoscalarina, Thyasira vara angusta, Rostellaria bicarimda, Acampto
chetus clatratus, etc.). . _ . ,

The reason why the evaluation of the Noyaj fauna in 1961 (Baldi m 
Baldi et al. 1961) gave a contradictory result was because, at that time, 
totally excluding the Paratethys from our comparisons, we left also he 
Kiscell Clav occurrence out of consideration: moreover our knowledge 
concerning‘the stratigraphic spread of several species and also the age of 
some localities used in correlation was enriched since, so as to modify sub
stantially mv 1961 findings. According to our present revised ideas the 
chronological composition of the Novaj fauna is as o ows.

Oligocene, 
Miocene,10 species, 33 percent of the fauna, are

2 species, 7 percent of the fauna, arc
9 snecies, 30 percent of the fauna, e’- .
9 species, 30 percent of the fauna, are endemic.

, are persistent

rri . 1 obiHHified as Miocene are Turris trifasciata, and Mela-
1 he only spemes •> .yhleta ficulina is questionable; Conus
neUa s/nna. Ihe Max^fn ^arethrie should, despite their
dujardini egeremsi. and as endemic. Even if these are
adXl though, the percentage of the latter increases 
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to no more than 17 percent, much less than the Oligocene percentage even 
by the most conservative reckoning.

3. Alternating clays and sandstones. The age of this 
horizon can be derived from the abundant fauna in the “k layer” of the 
Brickyard. In earlier literature, the term “Eger fauna” used to mean by 
and large the fauna of this layer. The good preservation made it highly 
rewarding to the collectors, of whom F. Leganyi should be given special 
mention. Most of the rich material accumulated over the years, including 
the fossils published in 1936 by Noszky sen. and those discussed in 1958 
by Noszky and Benko—Czabalay, were devoured by the firebrand which 
in 1956 burned out the Geo-Palaeontological Collection of the Natural 
History Museum in Budapest. No revision of this fauna is thus possible.

For the purpose of the present work, I have examined the following 
collections: Leganyi’s in the I. Dobo Museum, Eger; R. Streda’s in the 
Palaeontological Collection of the Natural History Museum, Budapest; 
those of I. Csepreghy-Meznerics and R. Nyiro (ibidem); the collections 
of Telegdi Roth, Majzon and L. Benko-Czabalay in the Museum of the 
Hungarian Geological Institute; and finally, my own collection in the 
Palaeontological Collection of the Natural History Museum, Budapest. 
These collections held a total of 109 species from the “k layer” (Column 
29 of Table I): this is but one-third of the 324-item fossil list in Noszky 
(1936). Still, if we subtract from Noszky’s list the 28 species marked to have 
been found in the clay, plus the seven unnamed “transitional forms”, 
and contract the 66 names resulting from Noszky’s exaggerated subdivision 
debatable from both the biological and the stratigraphic viewpoint, then 
the number of relevant species in Noszky’s revised fauna decreases to 218, 
65 percent of which cropped up in materials subsequently collected or was 
available in other collections. Considering that even the collecting activity 
of several decades did not turn up more than one specimen each for three- 
quarters of the missing 35 percent, we may state that despite the much- 
regretted loss of Noszky’s material the essential part of the “k layer” 
fauna was available for revision.

The fauna was placed in the uppermost Upper Oligocene by both Te
legdi-Roth (1914) and Noszky sen. (1936) who emphasized its transitional 
nature both from the chronological and the palaeogeographical aspect. 
Gaal (1938) and Horusitzky (1940) held it to be Lower Miocene (Aquita
nian according to their ideas) by analogies with other regions, Csepreghy 
Meznerics (1956) adopted this same view after a stratigraphic analysis of 
Telegdi-Roth’s and Noszky senior’s fossil lists. According to Benk6- 
Czabalay (1958), in the fauna of the “k layer” the Miocene element amounts 
to 60.5 percent, the Oligocene only to 8.1 percent. SeneS (1958) considered 
the Eger fauna to be contemporaneous with the KovACov fauna for which 
he had established an Aquitanian (Lower Miocene) age.

My own results concerning the regional distribution of the fossils can be 
summarized as follows:

83 percent of the species are known from elsewhere in the Paratethys, 
44 percent are known from the Tethys (Northern Italy),
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43 percent are known from the Boreal province, and
27 percent are known from the Atlantic province (Southern France).

The figures indicate, here too, the mere fact of occurrence; species occurring 
in more than one province result in a total of percentages higher than 100.

There is a well-balanced mixture of Boreal and Mediterranean forms in 
the “k layer” fauna: the species represented at Eger are encountered in 
almost equal numbers in the two provinces, as was already recognized by 
Telegdi-Roth (1914). The fauna is much less endemic than that of the 
molluscan clay; the Pitar polytropa community is very widespread all over 
the European Upper Oligocene.

The fauna has yielded the Miocene forms Chlamys incomparabilis, Kostel- 
laria dentata, Natica tigrina, Zonaria globosa, Euthriofusus burdigalensis, 
Athleta rarispina. The chronological value of Strombus coronatus is dubious, 
it has been mentioned with a cf. mark also in the Belus-Peyrere |a^a- 
Athleta ficulina was listed by Noszky sen. from the Kiscell Clay at Ujlak. ihe 
species Lutraria oblonga soror, Turritella venus margarethae, Melanopsis 
impressa hantkeni, Bittium reticulatum densespiratum, Charonia tarbelliana 
transiens, Hinia fortecostata edentata, Conus dujardini egerensis, Cylichna 
cylindracea raulini, are to be regarded as closely related Upper Oligocene 
forerunners of Miocene species. . ,T , , •

The Oligocene species of the “k layer” are the following: Nucula schmidti, 
Glycymeris pilosa lunulata, Ostrea cyathula, Cyprina islandwa rotundata, 
Isocardia subtransversa. abbreviata, Pitar splendida Ringicardium bukkia- 
num, Turritella beyrichi percarinata, Diastoma grateloupi turritoapm 
Ampullina crassatina, Globularia gibberosa sanctistepluini Cassidaria de- 
pressa,C. nodosa,Typhis cuniculosus, Galeodes basilica Babylonella fusiformis 
pusilia, Marginella gracilis, Turris selysi, T. konincki, Turricula regularis, 
T. telegdirothi, Cylichna cylindracea raulini, Acteon punctatosulcatus, Denta
lium simplex. , „ .. ... e ,,

The chronological composition of the “k layer fauna is, then, as follows.

24
8

36
41

Oligocene species (23 percent of the fauna),
Miocene species including also the two doubtful Oligocene forms 
(7 percent of the fauna), 
persistent species (33 percent of the fauna)
species endemic in the Paratethyan Upper Oligocene (37 percent of 
the fauna)

liven adding to the Minina -pedesIh..toovn-Hstod etady
mnners does not raise the Miocene elemen .1 ■ -

i LnvA close relations in the Miocene, oun-eene forms, seven Wl1 ^e* ’17. Hence, a most tractmg these reduces the number of Ohg J () R for the
conservative reckoning gives 16 percent ”
^'?CeAW /"".T . i 1 .Miwider the horizon of littoral and lagoon de- 

4. Most authors uses o < ■ Javer”. Its fauna (Column 40
posits to bo contemporaneous wit h th , Ivincr beds

"■n" r1"”" ""t nTfdoes not justify the assumption of a Miocene g
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Cyprina islandica rotundata, found in the “k1 layer”, that is, at the top of 
the Brickyard profile, also proves the entire Brickyard succession to be 
Upper Oligocene.

The Eger profile is one of the finest and most complete Upper Oligocene 
successions. It covers a considerable facial range, from the shallow bathyal 
facies, through the calcareous-glauconitic facies with larger foraminifera, 
to the sublittoral, littoral, brackwater and lagoon facies, all with excellently 
preserved zoo- and phytofossils. It emerges in continuity from the under
lying beds: the overlying formation is unconformable, it is true, in the 
vicinity of Eger, but in the Sajo valley there is an uninterrupted transition 
into the Amussium Schlier (cf. Ch. II. 6.b below). The Eger profile thus 
meets all the criteria of a stratotype. This is why — reviving earlier sugges
tions to this effect by Roger and Csepreghy-Meznerics (1962) — I pro
posed (Baldi 1966a, b) to choose the Eger profile as one of the fundamental 
profiles of the Paratethyan Upper Oligocene. Indeed, this succession 
could serve as an ideal stratotype of the Egerian 
stage, to be set up within the regional Paratethyan 
system of stages now under elaboration (cf. Ch. 11).

(b) The Sajo Valley (The Borsod lignite basin)
Oligocene exposures are few and far between in this region: our relevant 

knowledge is to be attributed to a surge of drilling activity in the last 
decade. Penetrating deep below the Lower Rhyolite tuff, the more recent 
boreholes traversed a thick, finely detritic succession and at Felsonyarad, 
also the so-called deep-level brown coal seams.

After the foudations laid by Vadasz (1929) and Schreter (1929), the 
more recent data have been recorded in literature by Alfoldi (1959), 
Jasko (1959) and Rad6cz (1960, 1964). However, the problem of the exact 
place of the Oligocene-Miocene boundary within the thick succession of 
deposits underlying the Lower Rhyolite Tuff remained open and so did the 
age of the recently discovered deep-level brown coal seams. We undertook 
to clarify this situation in a joint effort with Gy. Rad6cz (Baldi and Ra- 
d6cz 1965b).

The most complete Upper Oligocene succession is that traversed by the 
borehole M u c s o n y 136. Its log is as follows:

271.4 m: bottom of the Lower Rhyolite Tuff
271.4 to 384.0 m: a dense alternation of clays, silts and sandstones, with 

plant fossils and coal stringers. Among its excellently preserved 
fossils I could identify

Mytilus aquitanicus
Polymesoda convexa
Theodoxus pictus buekkensis
Melanopsis impressa hantkeni
Tympa notonus margaritaceus
Pirenella plicata
Turritella beyriehi s.s.
Polinices catena helicina
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The fauna corresponds to the widespread littoral communities of the Upper 
Oligocene.

384.0 to 500.0 m: a molluscan clay with a rich fauna belonging to the 
Hinia-Cadulus community, composed of the species

Y oidia raulini
Limopsis anomala
Angulus poster a
Corbula gibba
Thyasira vara angusta 
Turritella venus margarethae 
Hinia schlotheimi
Vexillum sp.
Volutilithes permulticostata
Roxania burdigalensis 
Cylichna cylindracea raulini 
Ringicula auriculata s.l.
Turbonilla sp.
Odontostoma sp.
Vaginella sp.
Cadulus gracilina
Fustiaria taurogracilis 
Thaumastocheles rupeliensis

500.0 to 587.0 m: A clay marl with foraminifers and scarce macrofossils.
In the knowledge of the Eger profile and faunae it is not hard to recognize 

the ohronostratigraphic position of this conformable succession Tre c ay 
marl at the bottom qualifies as “Rupelian”, that is, as a Kisce ay, on 
the basis of its foraminifers as studied by R. Ny™. The molluscan c ay 
facies traversed between 384 and 500 m hardly differs in facies from the 
underlying Kiscell Clay, from which it emerges in continuity Its mollusc 
fauna,' however, whose species admitting of a closer identification have all 
been encountered in the Eger molluscan clay, too, indicates a younger age. 
The abundances of Hinia schlotheimi, Cadulus gracilina and Volutilithes 
permulticostata are also strikingly similar. Adding these considerations to 
the micropalaeontologioal evidence we may state io mo c aY ° 
Mucsony to be Upper Oligocene and regard its correlation with the mollus
can clay of Eger as firmly established. In the littoral and lagoon dep sits 
between 271 and 384 m we perceive a succession simihu to the point 
confusion in facies and faunal composition to le . o loiizoi ,, . 
Just as at Eger, the Upper Oligocene is unconformably overlain by a rhy- 
°'The situation at the top of the Upper Oligocene is somewhat »ent in 
the Sajokazine (K a i n c €a r c i k a) b o r e h o 1 e Sk lb J 
described in an unpublished report by L. J. A consent we have
their material and reading their report with uu • traversed
found that a cerithiau littoral succession with traces of coal, trav . 
between 544 and G57 m and corresponding to the similar succession tra
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versed by the Mucsony borehole, is directly overlain here by 480 m of 
monotonous silty marls and clayey calcareous silts. This succession has 
yielded, especially from its top 150 m, rather abundant fossils (molluscs 
and solitary corals), whereas the lower parts mostly contain fish scales onh. 
The borehole S z u h a k a 11 6 94, drilled close by and stopped in the 
above “Amussium Schlier with fish scales’ , yielded a macrofossil assemblage 
of fair enough preservation with Pseudamussium denudatum Reuss as 
one of the most typical forms, accompanied by further Miocene species 
including Basterotia corbuloides Mayer. Both boreholes provided abundant 
numbers of Bathysyphon sp. ( = Protulites segmentata Jasko). These fossils 
were identified in a manuscript report by Kecskemeti-Kormendy (1959).

We consider the Amussium Schlier with fish scales to be Lower Miocene 
in all probability (Baldi and Radocz 1965). This is confirmed (1) by the 
frequent occurrence of Pseudamussium denudatum Reuss which, according 
to Csepreghy-Meznerics, is readily distinguished from its Palaeogene 
forerunner Pseudamussium corneum Sowerby and occurs nowhere below 
the Lower Miocene in Europe; (2) by the fact that most of the other species 
represent Miocene types, as far as our actual knowledge of their spread 
goes; and (3) by the fact that it is underlain by what can Jie correlated with 
the topmost littoral-lagoon deposits (Horizon No. 4) of Eger.

The field relations of this region are pretty complicated: at F e^s°' 
n y a r a d, the deep-level coal seams of freshwater facies at the base of the 
Amussium’schlier with fish scales directly overlie the basement without a 
trace of recognizable Oligocene. We thus have to reckon w i t h an e m e r- 
s i o n and erosion which removed all of the Oligo- 
cene prior to the Lower Miocene transgression 
in this area. The wedging out of the entire Oligocene sequence within 
so short a distance is highly unlikely. There is a very striking angular and 
erosional unconformity between the Lower Rhyolite lull and the beds 
underlying it. The tuff overlies Upper Oligocene deposits eroded to various 
depths (Varbd 50, Mucsony 136), or the Lower Miocene (Sajokazinc 136, 
Szuhakallo 94, Felsdnyarad). There is a similar unconformity in the environs 
of Eger, where the rhyolite tuff spreads over a variety of 1 Ippei Oligocene 
horizons.

(c) Summary {Fig. 37)

The Upper Oligocene of the Eger—Saj6 Valley region is also geared to 
the great Oligocene cycle of sedimentation. In keeping with the tendency 
of the sedimentary basin to deepen eastward, about half of the Upper Oligo
cene succession in this area is made up of deep sublittoral shallow bathyal 
clays with Hinia-Cadulus communities, close in facies to the Kiscell Clay. 
In the Sajd valley, the one grades so imperceptibly into the other that wo 
can speak of a perpetuation of the Kiscell Clay facies in the Egerian stage. 
In the environs of Eger, however, there are medium-depth and shallow 
sublittoral deposits intercalated between the Kiscell (’lay and the Upper 
Oligocene molluscan clay, thus lending a certain independence, the aspect 
of a “micro-cycle” to the Upper Oligocene sedimentation. The upper part
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Fig. 37. Comparison of the deposits underlying the EgeS
environs of Eger and in the Saj6 Valley, respective y, i Rnpelian Kiscell
site and of several borehole profiles. Legend: 1. ,^rc' , , - ’ Ommunitv 4 Upper 
(’lav. 3. Upper Oligocene Molluscan
Oligocene shallow subhttoral, littoral andIPMiooene (Eggenburgian) marly 
nd a and Mytilus aquitanicus communities. 6. how / Kernite seam complex
silt (Schlier) with fish scales and Amussiwn. 6.

of FeMnyiriid. 7. Lower Rhyolite Tuff complex (7 Ottnangian)

of the Upper Oligocene succession is composed of shallow sublittoral and, 
still farther up, of littoral and lagoon deposits, and although in the Sajo 
Valley there gradual tradition towards JS’
Amussium schlier, this gradual regression, mai Htholo<dc towards 
provides a satisfactory delimitation, faunis u as ' ‘‘ , Kftor’aj jaeoon
the Miocene. Besides this, the upper, shallow
deposits of the Eger Sajo <from the Vdrl°8-
Oligocene in the western pint of the soon
Gerecse to the Galga Valley).
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111. PALAEOECOLOGICAL (PALAEOCOENOLOGICAL) 
PART

1. METHOD AND TERMINOLOGY

The aim of palaeoecology is, according to Ager (1963), to study how and 
where the animals and plants of the geohistorical past lived. Our task is, 
consequently, to extract by all possible means of investigation, the fullest 
possible information concerning the environment and the way of life of the 
living beings of the past from the evidence available (the fossil fauna and the 
sediment in which it is embedded). Since the spatial arrangements and 
temporal successions of former environments (biotopes) define a succession 
of aspects of the ever-varying face of this globe, palaeoecology makes 
significant contribution also to our geohistorical knowledge.

My own palaeoecological studies were based on the macrofossils, although 
I invariably took into consideration all the micropalaeontologic and lit hologic 
evidence available, with a weighting according to their estimated reliabilit y. 
The close connexion betweep the environment and the biocoenose gives 
rise to a well-known interdependence between the nature of the sediment 
or sedimentary rock and the fossil fauna embedded in it. A comprehensive 
palaeoecological synthesis with a claim at completeness can hardly do 
without lithological examinations. In the exemplary palaeoecological study 
of the Palaeogene embayment of the Ferghana basin, conducted by Hekker 
(Hekker et al., 1962), lithological analysis played a substantial part. The 
Upper Oligocene communities to be described below most often go together 
with well-defined lithofacies. The lithologic ref inement, largely by laboratoi v 
methods, of our knowledge concerning these facies lies outside my field of 
competence, but it will remain an important task of the future.

The concept of the palaeocoenose

Of the rich arsenal of palaeoecological techniques described in Hekker 
(1957) and Ager (1963), we preferred in our own work the synecological 
(palaeocoenological) method. I studied fossil assemblages in their totality, 
rather than relying on the authecological analysis of this or that isolated 
species. The basic1 subjects of my studies were consequently the p a 1 a e o- 
c o e n o s e s.

Merklin (1950), who introduced this concept, used the term to designate 
fossil record of a onetime living community, a biocoenose. Hence, a palaeo 
coenose is conceptually different from other coenoses, which latter were 
recently reviewed in Hungarian literature by Dudich jun. (1962). Nor 
does it cover the concept of the (fossil) fauna occurring in a given bed of a 
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given locality. A fauna may represent several palaeocoenoses. Examples 
include the “condensed” faunae in areas of slow or interrupted sedimenta
tion, where the fossils of several biocoenoses succeeding one another are 
telescoped together. This phenomenon, frequently encountered also in 
today’s seas, compels marine biologists always to make a sharp distinction 
between the species found living on the sea bottom and the forms repre
sented merely by shells or tests.

The palaeocoenose concept is not identical with the concept of the bio
facies, let alone the facies, as defined by Franke (1963) and Schafer 
(1962). Confusion of these terms would be wrong among other things be
cause, in Franke’s interpretation, the biofacies is an abstract notion, 
composed of the systematic, ecologic and coenologic features of the fauna 
or of the palaeocoenose, whereas the palaeocoenose proper is a concrete 
reality; an extrapolation is needed to reconstruct from the palaeocoenose 
the “aspect” generated by a set of ancient environmental factors, that is, 
the facies proper.

Palaeocoenoses reflect environments: similar environments result in 
similar palaeocoenoses. There are, however, no two identical palaeocoenoses, 
just as two fully identical biotopes cannot be imagined. Despite this variety, 
I could reduce the varied Upper Oligocene palaeocoenoses of a number of 
different localities to 14 fundamental types, making use of the dominance 
relations of the species. It is a common experience that in every biocoenose 
or palaeocoenose there are some species of overwhelming abundance 
whereas the rest of the forms are rather sparsely represented. My classi
fication is based on these dominant , typical species. I have grouped togethei 
those palaeocoenoses with similar combinations and abundances of species 
The abundances in question are often “semiquantitative”, i.e. determined 
by inspection in the course of collection, owing to the poor preservation o 
the fossils. n

In the characterization of dominance relationships, I shall use the to ow 
ing terms. ,.

T y p i c a 1 s p e c i e s: a conspicuous and abundant element o u 
community type, frequently dominant in most localities. (I he teim pa aeo 
coenose will be replaced in the following by the more cun ent ci m com 
munity.) This category includes also all species not known from ou sic e io 
community type in question. - ,

F r e q u e n t co m p a n i o n specie s: a frequen e omen o 
community type in question, sometimes dominant in some ma i les.

Other specie s: all species which do not belong in o one oi 
other of the above two categories. .

Substituent species: typical species occuti mg a . •
in (vicariating among) various localities of the communi y ypc m qu . < •

I have named the community types after one
for brevity, after the relevant genera (for instance, . s. 0 :cs I
tonus community). Where the name is based <n'
have given the specific name as e.g. in the case o u ' ./. „ - snGC:es 
community. The choice of typical species am o a nnmnnitv should 
among them has been based on the consideration that a community
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be easy to recognize in practice, in the course of geological mapping or of 
borehole core examination. .

The one-time biotopes belonging to the individual communities have been 
reconstructed by a critical application of the principle of uniformitarianism. 
This method has directed my attention to the living communities ot the 
contemporary seas.

Petersen’s statistical community idea
The synecologic analysis of seabottom communities does not have a long 

past: it has practically begun with Petersen’s activity. Petersen s original 
aim was to deduce the fishery potential of Danish waters from macro- 
faunal abundances on the sea bottom. Evaluating thousands of samples 
he reached the conclusion that vast areas of the sea bottom were inhabited 
by strikingly uniform combinations of species, some of which are particularly 
conspicuous by their outstanding abundances. Other areas are inhabited 
by other combinations of species, but the situation is much the same other
wise “By means of some 10-12 different species, we learned in course of 
time to ‘distinguish between 8 animal communities from the deep water 
of the Skagerrak to the Baltic, each having its separate area or areas, which, 
it was found, could easily be marked off on an ordinary chart. (Petersen 
1918, p. 10). Petersen used the most frequent and most conspicuous species 
to characterize these communities: “The animals, . . . which compose an 
important part of the whole mass of the community, owing to number or 
weight will presumably be best suited for characterizing the community 
and must also be considered as giving a good idea of the outer conditions 
on which the community is dependent.” (p. 4.) .

Petersen’s statistical community idea has turned out to be highly 
fruitful in marine biology: a host of analogous studies have been prepared 
for the North Sea, the Northern Atlantic, the Adriatic, and the shores ot 
Japan Ghana, the Gulf of Mexico, California and New Zealand. Compre
hensive treatises were published by Sparck (1935) and Jones (1950); 
the fundamental synthesis of Thorson appeared in 1957.

The communities defined according to Petersen’s ideas are based on 
the macrofauna: they are characterized by means of a few species, 
they are mappable and dependent on the environment. We have set up 
similar criteria for the Upper Oligocene fossil communities which — on the 
evidence available — are assemblages of the fossil remains of communities 
similar to those defined by Petersen. The method by which a living and 
a fossil community can be correlated is the method ot isocoenoses.

The isocoenose method
The isocoenose concept has long been used in neoecology. Accoiding to 

Balogh (1953), an isocoenose includes all biocoenoses composed of identical 
isoecia. An isoecium is the totality of all level-communities composed of 
species similar in physiognomy but not identical taxonomically, that is, 
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composed of analogous life forms. Thorson (1957) put this as follows: 
“ the word Tso-community’ has now and then been used in reference 
to’communities which, though inhabited by other genera, are so closely 
•elated to the communities we are going to compare them with, m their 
morphological structure and their ecological characteristics, that they may 
be regarded ‘ecological parallels’ ”, (p. 504). It was on this basis that Thorson 
(1957) could develop a system of living communities covering the w 
Earth, thanks to the isocoenose method which permits to compare commu
nities not contiguous in space. On this same principle, Parker (1964) 
could compare the communities of the Gulf of Mexico and the Gulf of 
California. He stated that “it is not necessary that the genera or even 
families are the same for the dominant organisms in these parallel commu
nities, so long as the dominants perform the same function within the
C Similarity in^fe forms is a consequence of similar environments^ The 
environments of communities separated in sPa®® ™ tbat
same isocoenose tend to be highly similar, ^on (^

the same types of bottom are everywhere inhabited by senes of 
parallel animal communities, in which different species of the same genera 
replace one another as characterizing species, (p. 5U4)

So far the isocoenose method has exclusively been used in the geo 
graphical sense that is, to bridge spatial gaps. It can, however be used in 
grapmcai sense mao 'historical spans ust as well. If a fossil
our opinion to bridge and life forms, then this
community resembles a °n®^ dej..ve
similarity is obviously a result < ™ community the unknown an- 
from the known environment ol vne & j

cient environment of the> fossil^historical situation in 1959,
I first applied the ana]y8is of the Miocene faunae of

in connexion with the wa8 subsequently called to the ante-
Budafok ( Bau i ■ ■ • )• . > • (1962) who had termed the phenom-
cedents of this method by IJUDICH jum i /„;„nr;n+inn\” 
enon in question “coenological substitution (vicanation) .

Environmental conditions affecting a community 

. i „ chemical consistency of the
Ol these, the p 1 > s j8 considered most important by Thor-s e a - bo t tom s e d m e nt H^con lalready by pETER.

son (1957). I his ie a m, (1947) proved experimentally the regulat-
SEN (1913). *ubseqm' of a eommunity.
ing effect ol 8ea^ foct that form& thriving between
I his is the only pos. • I Skagerrak live between 35 and 50 metros 
200 Ond ho pXE afforded »'“> ri"^ a-' >if»
mGullmar hjord: owing to | _ . . f in relatively shallow
forms ran find tho soft <■'!life, select «(, UK, 
water. The larvae whe'kiotathe lolly grown animal: that is, the compo- 
a type ol bottom lavomal k . niore]y the result of a passive
sition of any sea bottom community is not meieiy 
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selection (Thorson 1957). The close connexion between sediment and bio- 
coenose is paralleled by the well-known analogous connexion between 
sedimentary rock and fossil community. As the grain-size distribution of 
the sediment depends on the turbulency of the water, there is also an indirect 
connexion between the community and water movement.

Salinity is no dominant factor except in lagoons or more or less 
closed bays, tn the Upper Oligocene of Hungary, its importance must not 
be underestimated. Of the numerous classifications of salinity, often too 
refined for palaeoecology, let us adopt that proposed by Ager (1963 p. 26) 
as the one that is easiest to apply and best fitted to our purpose:

0.5 per mille: fresh water 
0.5 to 3.0 mille: oligohaline 
3.0 to 16.5 mille: mesohaline 

16.5 to 30.0 mille: polyhaline 
30.0 mille: marine

brackish water

The influence of the depth of water upon the seabottom com
munities is indirect, acting through other environmental factors (water 
movement, sediment, oxygenation, temperature, food). Present-day com
munities are found to cover broad depth ranges. Nor is it at all astonishing 
that the Upper Oligocene fossil communities should be connected with 
certain types of sediment rather than with fixed values of water depth. 
In want of better, the supposed depth ranges of the fossil communities had 
therefore to be kept rather broad. The study of the great expeditions 
monographs has led me to the conclusion that depth of water does practi
cally not affect the distribution of molluscan genera. Bandy (1958) could state 
on the basis of his researches in the South Californian Sea that the various spe
cies of a given bivalve genus can cover an extremely wide range of dept hs. This 
is another point in favour of the synecologic as opposed to the authecologic 
approach.

The feeding h a b its of the fossil community are also highly im
portant ecologically. They may shed light on the original organic-matter 
content of the sediment, and thus indirectly on the degree of oxygenation; 
on the, presence or absence of plant life, and thus indirectly on lighting and 
depth of water; and on distance from the shore. Parker (1964) laid a partic
ular emphasis on the importance of recognizing feeding types for the 
characterization of communities. He distinguished:

(1) Suspension-feeders, filtering the fine-grained organic debris 
from the water by means of a suitably kept-up water circulation. Animals 
of this group prefer clear, rather agitated water and a hard base.

(2) Deposit-feede r s, feeding on the organic matter accumulated 
in or on the surface of the sediment. They tend to prefer life on or in a 
finely detritic, soft base.

(3) Predators and scavengers. Represented in all zones, 
they tend to gain the upper hand at greater dept hs.

(4) Browsers (a I g a -e a t e r s), feeding either directly on the plant 
tissues of the algae or, more often, on the unicellular organisms or the thin 
film of organic slime adhering to the algal surfaces.
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In the matter of marine biotopes we have followed by and large the 
terminology of Hedgpeth (1957), the main lines of which were adopted 
also by Ager (1963). A similar terminology was adopted by the Commission 
Internationale pour 1’Exploration de la Mer Mediterranee in 1951. These 
terms, long used in oceanography, are becoming firmly entrenched also in 
recent geological and palaeontological literature. The neritic ,
extensively used earlier, should be restricted to that part of the pelagic 
biotope overlapping on the continental shelf. The intertidal region ( le 
region between the high and the low tide levels) is called httoial, 
contiguous region down to 200 m depth, which coincides more or less with 
the continental shelf, is termed sublittoral. The bathyal region extends 
from 200 to 1000 metres depth. The refinement in techniques has jus 
a further subdivision of the sublittoral region as follows:

shallow sublittoral zone: from 0 to 30 m 
medium-depth sublittoral zone: from 30 to 120 m 
deep sublittoral zone: from 120 to 200 in

It was at the time of the closure of thisby Davitashvili and Merklin (1966), quite outstandinga its kind a 
synopsis, well-nigh complete from the palaeon o ogn p ’
the ecologies of the living bivalve genera. As the data contained in that 
book had largely been known1 on the cintrai’y/they pro

2. DESCRIPTION OF THE FOSSIL COMMUNITIES

A. LAGOON AND LITTORAL COMMUNITIES

By the definition of Emery and Stevenson (1957b »
lake or sheet of waler connected with t ic ‘j1 
axis is parallel to the seashore; it is
of shoals or islands. tenffto be ‘ positive” (recharged largely
heehniateahovealLth J a climato and .qiegative”
>\ precipitation., ii. ’ ' ' । precipitations, i.e. hypersahne) under

(evaporation exceeding jed ^ not con8tant; it fluctu.
anaraliHie Ihesahnty la „The ocologically significant aspect
ales in function ol I fh in condition but its range on a daily 
of salinity in an estuary is not the me (W57)
and seasonal basis . . . wtowbm sharply distinguish a

When analyzing pointed out also by Hedg-
lagoon from, say, a tidal mud • d fdremost by animals of the

.... *.......
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It is just as difficult to distinguish littoral communities from the fauna 
of the shallowest part of the subiittoral region, as the remains of animals 
living in the latter can be washed ashore by the surf and can indeed accu
mulate on the beach. Because of this phenomenon, known to all who have 
ever observed a beach, one cannot draw a sharp limit between the littoral 
and shallow subiittoral communities of the Upper Oligocene, either.

(a) Viviparus-Brotia communities

Typical species: Viviparus ventricosus, Brotia escheri.
Frequent companions: Theodoxus crenulatus, Melanopsis cf. 

hantkeni, Coretus sp., Unio inaequiradiatus, Sphaerium sp., Pomatias anti
quum.

Other s p e c i e s: pulmonates (Archaeozonites, Psertdoleacina, Archae- 
qopis, etc.) which, together with Pomatias, were swept in dead from the 
adjacent terrestrial biotopes.

Distribution: exclusive in the western part of the sedimentary 
basin (Csatka, Sur, Csernye); fairly frequent in the Vertes and Gerecse; 
its easternmost occurrences are at Pomaz and Szentendre. Nagyegyhaza 
2, 3, 4; Csordakut 5; Gyermely 12, Gyermely 35; Csordakut 9; Mor 1, 4, 5, 
6; Solymar 72, Zsambek 23; Many 8, 9; Tok 51; WhiN (1939) mentioned it 
from the environs of Szentendre.

Lithofacies: usually very finely detritic; clay or silty clay.
Neoecologic considerations: According to Fretter and 

Graham (1962), Viviparus lives in slowly streaming water; very sensitive 
to increases in salinity in excess of 3 per mille, it is first of all a suspension 
feeder, but also picks up from rock or plant surfaces organic debris which it 
consumes with its radula.

Little is known about the ecology of the Melaniids. They are browsers 
and plant-debris eaters according to Graham (1955). Schepman (1908— 
1913) and Dollfus (1909) state the Brotia escheri group to live today in 
rivers of the Indonesian Archipelago.

Isocoenoses: It faintly resembles the living Unio-Anodonta-Dreis- 
sena-Cardium-Theodoxus community described by Sene§ (1964) from vege
tationless sand and silt bottoms along Mediterranean shores. This commu
nity lives in waters of 0.5 to 4.0 per mille salinity. Another similar one might 
be the Unio community described by Hekker et al. (1962) from the Fer
ghana Palaeogene. According to the latter authors, Unio cannot stand 
salinities above 3 per mille. Viviparus communities were described from the 
Dorog Eocene by Bartha and Kecskemeti-Kormendy (1963), who staled 
that in that period Viviparus lived in an “oligohaline-brackish” environ
ment (0.5 to 3 per mille salinity).

Palaeoecological conclusions: The Viviparus- Brotia com - 
munity reflects a plant-eating epifauna, finding rich food in the shallow 
water of 1 to 2 in depth where the bottom was overgrown with plants or 
at least covered with vegetal debris. Salinity probably fluctuated from 0 
to 4 per mille. Such freshwater-oligohaline hydrographic conditions may 
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be envisaged at the upstream ends of estuaries, in the lowermost sections 
of streams flowing into a lagoon or estuary, in the portions subject to fresh
water recharge of positive lagoons, and in oligohaline lagoons turned m o 
lakes by total isolation from the sea. . .

This community is a climate indicator, being restricted to regions o 
humid climate. , , f ,

Contiguous communities: terrestrial and purely fresh-water 
communities, not to be discussed here, on the landward side; lagoon com
munities of Polymesoda-Tympanotonus and Tympanotonus-d irenella type 
on the seaward side.

(b) Polymesoda-Tympanotonus communities

T y p i c a 1 s p e c i e s (in decresasing order of abundance): Polymesoda 
convexa, Tympanotonus margaritaceus, Ostrea cyathula Pvrenella phcata 
Melanopsis impressa hantkeni, Theodoxus pictus, Theodoxus bukkensis,

TK^ cren^u.,

B 0 th er species: remains of vertebrates and pulmonale gastropods 
swept in from the adjacent land; freshwater Unto, Mytilus aqmtamcus 
ent'-ring living or dead from the littoral; Glycymeris latiradiata Ba^s 
sp. and valves of teredinids have been found admixed to certain Polymesoda 

community widespread all over the Hungarian Upper
Oligocene, but especially in the V6rtes-Gerecse Region, where3 it is dom
inant among all communities, Pusztayai? KCsordakut 5, 9; Esztergom 35, 40; Cso nok 695; Kesztolc-l Nagysap-2, 
Pomaz-1 -21- Szentendre 2; Leanylalu-1; Mariahalom 36,
Eger-l (“u” laver); Mucsony 136, and in boreholes near Gyermely, Many, 

t'h o’^e^^ried grain sizes from clays to coarse sands.
o oe noses- highlv similar communities now live on the shores 

of the Gulf of Meico Lf CsXt7^
communities of the ^xiean Gtdf ^ Litt()r^ accom.
Idages , (Bogc } The latter
panymg the typnn spu ' m0rely in a few insignificant morpho-differs, according to both fresh water'and
logical features horn " ' (i960) the above-mentioned community
sea water. According to । ABKER, ( ■ b shallow and medium-depth 
of the Mexican Gull covers river urn ths> and t n
zones of the lagoons, where sahn i y s Gulf of California is called a The isoeoenose thriving on the sho^ by Parrer
community of brackwaler lagooi u APytilus and Neritina (=Theo-
(1964) It includes, besides sp * also eight species
doxus), and some cerithids balong g optimal for the Polymesoda
of Polymesoda, which proves t he conditions । 
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genus. The similarity between this living community and the Upper Palaeo
gene fossil community is obvious: most of the genera involved are common 
to both. Parker (1964) considers the living community a “good shoreline 
indicator” restricted to humid climates; it is unknown from semiarid 
regions.

Palaeoecologic conclusions; the fossil community is made 
up half-and-half of suspension-feeders (Polymesoda, Ostrea, Congeria) and 
plant- or vegetal-debris-eaters (Tympanotonus, Pirenella, Theodoxus, Mela
nopsis). Epi- and infaunal elements are likewise mixed. The proportions 
are approximately those observed in the Gulf of Californa (Parker 
1964).

Most of the genera cannot stand oligohaline or less salty waters (Tympa
notonus, Polymesoda, Ostrea): this implies a salinity higher than 4 per mille. 
On the other hand, the genera for which an oligohaline medium is optimal 
can well support a mesohaline or even saltier medium (Melanopsis, Theo
doxus, Brotia, Congeria). It has been supposed that the Tertiary forms of 
Melanopsis (Bartha and Kecskemeti-Kormendy 1963) and Congeria 
basteroti (Senes 1958) could — in contrast to the living freshwater-oligo- 
haline genera — live in mesohaline and even polyhaline surroundings. 
Melanopsis impressa hantkeni occurs, even though rather scarcely, also in 
the shallow sublittoral community of Eger. The behaviour of Theodoxus 
towards salinity will be discussed farther below. Brotia escheri is known 
from the mesohaline Miocene faunae of Varpalota and Herend, too. It may 
thus be supposed that the salinity of waters inhabited by Polymesoda- 
Tympanotonus communities has never sunk below 4 per mille. Since con
ditions were optimal for Polymesoda, and in view of the data referring to 
the isocoenoses, the salinity probably did not, on the other hand, exceed 
10 per mille. The communitv thus lived between 4 and 10 per mille salinity, 
that is, in river mouths' or in the shallow and medium-depth zones of 
lagoons.

The depth of this mesohaline water may have been a few meters at most. 
In some communities, the shells show traces of wear, sorting and transport 
due to the surf on the lagoon beach. At Pomaz (P-21) the wear on .certain 
Tympanotonus shells is remarkably similar to what is observed on today’s 
sandy beaches. This same locality has provided large numbers of Teredo, 
entering this community alien to them in drift wood washed ashore.

The living communities reveal the fossil community to have been con
nected with a humid climate.

Contiguous co m m u n i t i e s: the Vivipar us-Brotia community 
landward and the Tympanotonus-Pirenella community seaward. There are 
all manner of transitions between these three communities. It is especially 
hard to draw a line bet ween the Polymesoda-T ympanotonus and 1 he Tympa
notonus-Pirenella communities, as the difference between them is largely 
restricted to the dropping out of Polymesoda convexa. A further difference 
is that, in the Polymesoda-Tympanotonus community, oligohaline species 
such as Brotia. Congeria, Melanopsis are more abundant and forms requir
ing a higher salinity, such as Gari, Gibbula and certain predator gastropods 
(Ocinebrina, Galeodes) are scarcer.
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(c) Tympanotonus-Pirenella communities

Typical species: Tympanotonus margaritaceus, Pirenella plicata, 
Ostrea cyathula, Theodoxus pictus, Theodoxus buekkensis, Gari protracta, 
and the rare species restricted to this community, such as Ocinebrina schonni, 
Ocinebrina crassilabiata trivaricosa, Galeodes semseyiana, Gibbula affinis 
protumida. , .

Frequent companions: Polymesoda convexa, Galyptraea cni- 
nensis, Turritella beyrichi, Melanopsis impressa hantkeni.

■ Other species: a few scattered Congeria basteroti washed m from 
the adjacent mesohaline community; Pitar undata, Mytilus aquitanicus, 
Ampullina crassatina etc. from the nearby littoral communities, t m 
polytropa and Polinices catena helicina swept ashore from t he su )h 01 a 
region. . ,, tT

Distribution: One of the most widespread communities m the Hungarian 
Upper Oligocene, it is particularly frequent in the Vertes Gerecse an 
Pilis—Western Cserhat regions. In the Budapest region and m the bgei 
Said Valiev region it is restricted to the deeper and higher sections of the 
successions. Nagyegyhaza 3, Csordakiit 5, 9; the boreholes of Many, 
Gyermely, Szomor, Zsambek and Tok; Mariahalom 36, , tsz eigom . o.
40: Dorog-1; Leanyfalu-1, -3; Szentendre 2; Di6sjeno-3; Borsosbereny-1; 
Budafok-1 (where," telescoped with a Glycymeris latiradiata
it forms a “condensed” fauna); Eger-1 (the Brmkyar ), vgei > i leg , 
Novaj-Rakotty&s; Mucsony 136; Sajdkazinc 169 Of course, in the boreholes 
it turns up repeatedly in several depth intervals.

L i t h o fa c i e s: largely fine detritic; silt, clayey silt, clay, fine> sand.
Iso co enoses. Essentially an oyster bed accompamed by masses 

of Potamides, this fossil community has some exact parallels off' today s 
tropical shores. (Oyster beds - as stated by Lbmohe (1956) - are common 
in the tropical littoral regions wherever the sur is no oo s ic „.) , 
responds to the M gtilus community of he temperate-boreal seas os 
According to Oliver (1923), a metre-wide bed of Ostrea cucullata contours 
the New Zealand shore, north of 38° lat. south, whereas south o this lati- 

। . ..>rn nlimnte a Mi/tilus communitv has developed,tude, under a more temperate climate, a T.nonnwi A /i , . • ■ ,'i„„i liv GiSLEN (1931) from the JapaneseAnother Ostrea strip is dost i ibid by « i Movicoshores On the northern shores and in the lagoons of the Gulf of Mexico 
Parker (I960) distinguished a “brackwater oyster-bed community and

1 ' . M v” q’he former is characterized by the genus
a marine oyster-bed co The Upper Oligocene communities

dLostrea boils of Budafok 
are closer to the latter; t he Lower
are closer to the former animals- even the anatomy of their

rhe PotamidMare typica htt i I t ’ amphibian life: inCerithidea 
soft parts is modified town ds ad J. are(l JoHANNSON

a^SXl ’“1,3—ey on „r

SMS" is “ liten“ly
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paved with quite incredible numbers of the black Cerithidea mazatlanica 
Carpenter ...” I could study a similar community at first hand in Upper 
Newport Bay, Southern California, where a mudflat in the shallow water 
of a lagoon well protected from the open Pacific was covered by let me 
repeat the expression — incredible numbers of Ceritihidea californica. In 
this lagoon of strongly fluctuating salinity, there were also beds of Ostrea 
lurida. This community was, incidentally, described by Barnard et al. 
(1959) as an “Ostrea-Melampus-Cerithidea association”.

Palaeoecological conclusions. The community consists 
almost exclusively of euryhaline forms, indicative of strong fluctuations 
in salinity, typical of the nearshore region. The most markedly euryhaline 
Ostrea cyathula is accompanied by the genera Tympanotonus and Pirenella-, 
according to Senes (1958), the biotope optimal for them is mesohaline 
water from 10 to 20 per mille salinity, but they will settle in large masses 
also in more open, polyhaline reaches of the seashore. Most Theodoxus 
species support meso- and polyhaline water quite well, according to Senes 
(1958) and Fretter and Graham (1962). The Tympanotonus-Pirenella 
community includes also some distinctly polyhaline forms such as Gibbula, 
Gari, Ocinebrina, Calyptraea, which live even today on protected muddy 
shores according to Fitch (1953), Keen (1958), Sene§ (1958), Sorgenfrei 
(1958), Fretter and Graham (1962). By the above data, the Tympano
tonus-Pirenella community is to be regarded as meso- and polyhaline, 
occupying shallow sea bottoms at any salinity from 10 to 20 per mille. The 
living isocoenoses show that the fossil Tympanotonus-Pirenella community 
could develop only in lagoons or on little exposed seashores. The communities 
composed almost entirely of the genera Tympanotonus, Pirenella, Ostrea 
and Theodoxus probably were lagoon communities indicating mesohaline 
waters (from 10 to 16.5 per mille salinity). The same forms, accompanied 
by polvhaline-littoral species, indicate a flatmuddy shore where now and 
then a more frequent mixing with the waters of the open sea turn
ed the water polyhaline (16.5 to 30 per mille). I he Tympanotonus- 
Pirenella community of Di6sjen6-3, which includes even some planktonic 
foraminifers (Giobiff erina), proving the influence of the open sea, might have 
belonged to this latter type.

According to data in Hopwood (1944), Turner (1959), Whitaker (1951), 
Graham (1955), Fretter and Graham (1962) the community consisted to 
at least two thirds of browsers (Tympanotonus, Pirenella, Theodoxus, Gibbula). 
Psammobia (= Gari) is, according to Yonge (1949), a transition between 
suspension- and deposit-feeders, as its siphon is shorter than that of the 
generally deposit-feeding Tellinids. The only unmitigated suspension
feeders are Ostrea and Calyptraea. Some scarce predators also appear: 
Ocinebrina, feeding on oysters, and Galeodes, feeding on burrowing bivalves; 
the latter are, however, remarkably scarce, except forOari. All the browsers, 
suspension-feeders and predators are epifaunal elements.

The lush marine vegetation and its debris, as well as the vegetal debris 
of the nearby humid land, deposited in the nearshore waters, provided 
plant-eaters with a well-nigh inexhaustible supply of food and suspension- 
feeders with no less copious finer debris. The few euryhaline species able 
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to stand the extreme conditions of these lagoons and littorals could attain 
extreme abundances in this environment glutted with food. Besides the 
Polymesoda-Tympanotonus communities, this type of community probab y 
produced the largest biomass in the Upper Oligocene sea.
P C o n t i g u o u s communities. Just as in the case of living Potamides 
communities large bivalves and gastropods at home in a few me nes o 
water tend to crop up at the lower limit of this littoral community, the ppei 
Oligocene Tympanotonus-Pirenella community was bounded seaward y 
shallow-sublittoral communities of thick-shelled molluscs 
radiata and Pitar polytropa). The transition is very gradual in somec 
and even a centimetre-by-centimetre collection may reveali a 
due to interrupted sedimentation. It was probably about the 10-per-m 
isohaline that the Tympanotonus-Pirenella, community graded < J 
mesoda-Tympanotonus community. There were fur er < osec ‘ 
toward the littoral communities of the more exposed and higher-sa inity 
sections of the seashore (Mytilus aquitanicus and Pitar undata, communities.)

(d) Mytilus aquitanicus communities

Typical species: Mytilus aquitanicus, Tympanotonus marQarita- 
ceus, Ostrea cyathula, Turritella beyrichi, Ampullina crassatma, ir 
^Te q u e n t companions: Calyptraea chinensis Gari protracta, 
Pitar undata, Anadara diluvii, Taras rotundatus, Gardiumbogo^

() tli er forms: Balanus, Corbula basteroti, Polymesoda convexa, 
Anomia ephippium, Turricula regularis, etc.

Distribution: Scarce but ubiquitous all oyer Hungary. Ls^, g 
40; Szentendre 2; Di6sjen6-1; Leanyfalu-1; Eger-1(‘ m ) layer Mucsony 136.

L i t h o f a c i e s: coarse and medium-grained sand, seldom clay ■ •
Isocoenose s: The Mytilus edulis community is regarded by i . 

discoverers, Petersen (1918) and Sparck (1935), as the littoral epifaun 
of the Macoma baltica community. A fine example of such a .™una was 
scribed by LARSEN (1936) from the brackish waters of Dybsp Fjord, 3 to o 
m deep, where Mytilus is accompanied by Cardium and. 1 
others SeneS (1964) stated that a community fully identical with ti e above 
ones required a salinity of 6 to 10 per mille. I have already pointed 
that the Mytilus community is a temperate counterpart ol the 
Ostrea beds. SeneS (1964) writes that in the Mediterranean seas^ 
beds are accompanied by Ostrea, Cardium ami * m m s _ shows
greater than littoral, in waters of 15 to 18 per mdlo^h 
how there may be a number o I transitions between io < in arafe(jD.s'Ovvi and .l/i/bVas eomniunities, so that the twoymuiot always bescpma
According to Mistakes (1951), the density of Mytilus edulis in 
man oyster beds is 450 to the sq. m. community differs

P a 1 a e « e e o 1 o g i e a 1 c o n c 1 u s 11, Hus —n y 
from those with Polymesoda. and I otamidis i ■ substituted bv
panied by smaller numbers of Potamides, some of winch are siWstit
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colonies of Mytilus. The main difference is thus the expansion of the sus
pension-feeders like Mytilus, Turritella and Calyptraea at the expense of 
the plant eaters. Even so, however, suspension-feeders do not make up more 
than half of the community. The only predator is Ampullina crassatina. 
The community is markedly epifauna!, with a striking abundance of sessile 
benthonic forms. The large number of suspension-feeders, the epifauna! 
features and the coarse grain of the embedding sediment all go to prove 
that the biotope was characterized by a rather strongly agitated water 
entailing a slow and frequently interrupted sedimentation. This is the main 
difference from the Tympanotonus-Pirenella community.

All the typical species and most of the frequent companions are euryhaline. 
The dominance of polyhaline species, the presence of marine forms implies 
polyhaline waters (from 16.5 to 30 per mille salinity).

Contiguous communities. This community stands closest 
toTympanotonus-PirenellaArom. which it might be hard to separate occasion
ally. It probably developed from that community by the multiplication 
of 'Mytilus, Turritella and Ampullina, on shore where a livelier water move
ment entailed a subdued plant life and a slower sedimentation.

(e) Pitar undata community

Typical species: Pitar undata, Ampullina crassatina (small), 
Turritella archimedis, Taras rotundatus, further Angulus planatus ancestralis, 
Apolymetis lacunosa.

Frequent companions: Anadara giimbeli, Pitar polytropa, 
Theodoxus pictus, Ostrea cyathula, Pirenella plicata, Tympanotonus margarita
ceus, Mytilus aquitanicus, Gari protracta.

Other species worth mentioning include small Balanus, Cardium 
bojorum, Euthriofusus burdigalensis, Calyptraea chinensis.

Distribution. This is a rare community, occurring exclusively 
between the Nagyegyhaza Basin and Diosjeno. Nagyegyhaza 3, Csordakut 
5; seldom in the Many-Zsamb^k Basin; Dbmos-1; PomAz-6, -22, Diosjend-3.

Lithofacies: fine- to almost coarse-grained friable sandstone.
I s o c o enoses: none known from today’s seas.
Neoecological data. Living Pitar unicolor Sowerby, very 

similar to Pitar undata, prefers according to Keen (1958) sandy beaches 
down to 6 fathoms depth. In the Aquitanian Basin, Pitar undata likewise 
occurs in littoral fossil communities; Taras rotundatus now lives at sublitto
ral depth, but may turn up in the littoral zone, too (Keen 1958 and Senes 
1958).

P a 1 a e o e c o 1 o g i c a 1 conclusions. Most species of the com
munity are polyhaline or decidedly marine. For instance, Taras rotundatus 
is, according to Sorgenfrei (1958), a marine, stenohaline form. This com
munity required a salinity of about 30 per mille that did not drop too often 
below this value.

Most of the community is made up of suspension-feeders (all bivalves 
except Angulus; the Turritella}, accompanied by the predator Ampullina 
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crassatina. Deposit-feeders and browsers are rare. Most of the forms burrow
ed more or less deep in the soft nearshore sand (infauna), thereby implying 
a rather exposed shoreline. The rather strong agitation of the watei provided 
the suspension-feeders with ample food and promoted settlement by marine 
organisms by driving in normal-salinity water from the open sea close in
shore. The community could presumably thrive also in a lew metres o 
water in the sublittoral region.

Contiguous communities. There are transitions to">u< s 
two other littoral communities (Tympanotonus-Pirenella and Mytilus 
aquitanicus).

B. SHALLOW SUBLITTORAL COMMUNITIES

In the biotope comprised between the low-tide level and the 30 m iso
bath, there is surf action and strong turbulence. In the absence of sue 1, 
thick layers of silt and mud can settle at fast rates. Salinity very seldom 
decreases below 30 per mille (mainly off the mouths of big rivers). Copious 
organic matter washed in from the nearby land, together with the algal amt 
Zostera vegetation and the well-oxygenated shallow water wanned by n 
subtropical sun give rise to a highly favourable biotope, and probably du 
so also in the Upper Oligocene, because the communities with the larges 
numbers of species used to thrive in this zone.

(a) Glycymeris latiradiata communities

Tv pi cal species: Glycymeris latiradiata s.l., Ostrea cyathula, 
Crassatella carcarensis, Corbula carinata, Globularia gibberosa si., Babylonia 
eburnoides umbilicosiformis and the species restricted to this communi y. 
Linga columbella, Pitar gigas schafferi.

F r e q u e n t c o in p a n i o n s: Pholadomya puschi, Turritella venus, 
Panopea meynardi, Polinices catena s.l., Venus multilamella s.s., i^a 
beyrichi, Diastoma grateloupi turritoapenninica, Anadara gilmbeli, L 
cardium tenuisulcatum, Pecten arcuatus, Anemia ephippium.

Other species: Tympanotonus margaritaceus, I irenella ], 
Mytilus aquitanicus, occasionally entering, living or dead, from the

“ 1)”s t r i b u t i o n. This is one of the most widespread and most con
spicuous communities ol the Hungarian Upper Oligocene, as sic vi 
much-used term “Pectunculus sands”. (The community proper should not 
however, be confused with the formation, embracing a nun be o 1„ 
Oligocene shallow Bublittoral facies, usually ' “ i , m A

(Wdakut S; very sei.... .. in .... ehoes of the
Csolnok OUS. Kszlorgom W. Kosslok W
panotowux-Pirwlla community); Nagysap--. 1 com-
miz-b, .21 (a certain l..|»™ping with a U?'" ’
munitv); I’m mis 1/2 (mixed will, a ««« community), 
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falu 3/4, Diosjeno 7,-8, -24, Tolmacs-3, Patak-1, Borsosbereny-1 (almost 
undistinguishable from a Tympanotonus-Pirenella community); Becske-2, 
Mariahalom 36, Budafok-1/4 (mixed with a Tympanotonus-Pirenella com
munity); Tbrbkbalint-1, -2, -3, Csomad-1.

Remarkably enough, the community does not appear anywhere to the 
east of the Qalga Valley. It is very scarce in the Vertes—Gerecse region, in 
contrast to the Pilis—Western Cserhat unit, which is its main region of 
development.

Lithofacies. Most often a medium- or coarse-grained sand with 
scarce small pebbles. These pebbles are an almost invariable feature of the 
lithofacies.

Isocoenoses. Today’s Glycymerids most often belong to so-called 
Venus communities (Baldi 1962). According to Jones (1950), the “boreal, 
open-water sand community” living in moderately shallow water on a 
bottom of coarse sand, gravel or shell debris includes, besides Glycymeris 
pilosa, species of Nucula, Lima, three species of Venus, species of Paphia, 
Gari, Spisula, Modiolus, Buccinum. Thorson (1957) names the following 
typical molluscs of the Venus communities: Venvs, Spisula, Tellina, Thracia, 
Natica, Dosinia, and in the arctic regions also Astarte ^nACyprina islandica.

Vatova (1940) described a Venus community with Glycymeris cor thriving 
off the Laguna of Venice in water 7 to 12 metres deep. There is also a cer
tain resemblance to Smith’s (1932) lumachella community ( Eddystone 
shell-gravel community”), which includes Glycymeris glycymeris, Astarte., 
Chione and two species of Cardium, in order of decreasing abundance. 1 his 
community, dominated by suspension-feeders, lives from the low-tide level 
to 60 m depth in strongly agitated water invariably of normal salinity.

In tropical waters, Thorson (1957) listed Venus communities in 2 to 
60 metres depth in the Persian Gulf and off Madras, over lumachella bottoms, 
with large numbers of Glycymeris besides venerids and Spisula.

On the “intertidal sand beaches and sand flats to 10 metres depth in 
the Gulf of California, R.H. Parker described a community resembling 
in certain features the Glycymeris community of the Upper Oligocene. ’Phis 
zone is characterized according to Parker by a strong, turbulent agitation 
of the water, and the consequent dominance of suspension-feeders and of 
massive mollusc shells defying the surf. This is the optimal biotope of 
Cerithium, Natica (including Globularia}, Strombus, Olivella, Terebra, Dosinia 
and Donax, and also glycymerids, laevicardiids and Pitaria. Abundant 
among the glycymerids of the Gulf of California is huge Glycymeris gigantea 
which according to Keen (1958) inhabits waters 8 to 14 metres deep and 
resembles Glycymeris latiradiata. This zone is the home also of the largest 
living venerid, Megapitaria squalida, most frequent between the low-tide 
line and 10 m depth, which resembles Pitar gigas schafferi.

Powell (1937) described from New Zealand a "Tau'era-Glycymeris 
community” living on a sandy bottom with lots of shell debris in st rongly 
agitated waters. Its dominant species are the venerid Tawera and large-sized 
Glycymeris laticosta.

Another community resembling the Glycymeris latiradiata community 
is the “soobschestvo Pectunculus described by Hekker et al. (1962) from 
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the Ferghana Palaeogene. The species accompanying Glycymeris in the 
calcareous coarse sands are Solecurtus, Crassatella, Cucullaea, Lucina, 
Cardita, Cardium, Pitar and Gryphaea.

Senes (1958) discussed in much detail the ecology of three tossil com
munities obviously related to the Glycymeris latiradiata community, en
countered in the Upper Oligocene of KovaSov. He stated these communities 
to have thrived in strongly agitated waters of normal salinity (about 30 
per mille) in 3 to 15 metres depth.

Palaeoecological conclusions. One of the most important 
factors of the ancient biotope presumably was — as suggested by the iso- 
coenoses, the sediment and the stratinomic phenomena — the agitation ot 
the water: a more or less intense surf, currents and turbulency. 1 he most 
strongly agitated waters are indicated by communities consisting almost 
exclusively of huge, pavement-forming valves of Glycymeris latiradiata. 
The valves are embedded with their convex side up (“gewolbt oben ), 
thus attesting a strong surf. These Glycymeris pavements presumably 
developed at the lower border of the littoral zone; this is borne out by the 
occurrence at Pomaz (P-21) and Borsosbereny (Bb-1) of littoral communities 
(Polymesoda-Tympanotonus and Tympanotonus-Pirenella, respectively) no 
more than a few centimetres upward in the succession. .

The Glycymeris communities of Torokbalint are also characterized > 
accumulations of valves. The single valves, locally heaped up like shingles, 
and the sparse pebbles all go to show that the Glycymeris pavements satisfy 
the criteria of a lumachella (“Schill”) as defined by Muller (1951). However 
the valves here are often embedded concave side up (“gewolbt unten ) 
which, according to Miller (1951), signals infrequent agitation of the water 
for brief spans of time. The water was undoubtedly quieter than where tne 
Glycymeris pavements of Pomaz and Borsosbereny developed on the border 
of the littoral and sublittoral zones, but still sufficient to wash out the 
valves of Glycymeris, a clam that does not burrow deep (Yonge JJb2 • 
Agitation of the water further resulted in a slow rate of deposition, which 
permitted a lumachella-like accumulation of valves. The connexion between 
the rate of sedimentation and the abundance of shells and tests (1 HUEGER s 
law) can readily be observed also in today’s seas (Parker, 1956). Ihe ie- 
quent lumachella-like development of the Glycymeris communities is rus 
a consequence of slow sedimentation, that is, of considerable agita ion n 
the water. . , . , , ,, i

On the other hand, in places where much silt is admixed to i > >
smaller and usually double Glycymeris valves are accompanied by faunae 
of many species not forming a lumachella. like concentration, in sue i p < ■,
the probable dept h of the sea was 20 m or more.

'Uie features depending on the agitation of the water thus ‘ (he
Glycymeris latiradiata community could thrive at any cop i ff:
shallow sublittoral zone, provided the water at the sea >o oil < ’ ।
ciently agitated. The community probably did not, however, extend beyond 
the limits of this zone. , r ;) nnmmunitv

As another consequence of the agitated wa ei u <>■. j sug_ 
consisted, similarly to the living isocoenoses, almost exclusive.
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pension-feeders in addition to a few predators. The strong oxidation in the 
turbulent water consumed most of the organic matter in the sediment; this 
acted repressively on deposit-feeders. On the other hand, the strongly 
moving water provided an abundant food supply to suspension-feeders. 
Large-sized predators of the genera Globularia and Natica often attacked 
similarly large-sized bivalves. Babylonia ( = Latrunculus) feeds in the shoal 
waters of the Persian Gulf on decomposing animal remains thrown ashore 
(Melvill and Standen 1901).

The numerous stenohaline, marine forms prove that salinity never sank 
durably below 30 per mille.

Contiguous communities. There are many transitions in 
the shoreward direction; indeed, the slow sedimentation typical of the 
biotope (see above) often results in telescoping: condensated faunae come 
to exist (Budafok-1, Tarjan-1, etc.). These correspond to the facies called 
“marin-brack” by Holzl (1957) in the Bavarian Upper Oligocene. There 
are further transitions towards the shallow sublittoral Pitar polytropa and 
the medium-depth sublittoral Pitar beyrichi and Turritella venus commu
nities.

(b) Pitar polytropa communities

Typical species: Pitar polytropa, Diastoma grateloupi turrito
apenninica, Turritella venus, Laevicardium tenuisulcatum.

Frequent companions: Angulus nysti, Aporrhais callosa, 
Turricula regularis, Bullia hungarica, Corbula carinata, Laevicardium 
cyprium, Polinices catena helicina, Babylonia eburnoides umbilicosiformis, 
Drepanocheilus speciosus s.l., Athleta rarispina, Cyprina islandica rotundata.

Other species: This community tends to be richest in species. The 
fauna of the “k layer” of the Eger Brickyard also belongs here. Some 
species which pass for rarities at other localities of this community are fairly 
frequent at Eger: Typhis pungens, Ficus condita, Polinices olla, Ampullina 
crassatina, Turritella beyrichi percarinata, Nuculana anticeplicata, Nucula 
mayeri, Lutraria oblonga soror, Galeodes basilica. Species occurring at many 
localities of the community, but nowhere in abundance, include Solecurtus 
basteroti, Corbula basteroti, Thracia pubescens s. 1., Clavagella oblita, Cardium 
egerense.

Distribution. Very widespread all over the Hungarian Upper 
Oligocene sedimentary basin. NagvegyhAza 3; frequent in the boreholes of 
the Many- Zsambek Basin; in several depth intervals in Szomor 3 (tele 
scoped with a Pitar undata community in the interval from 191 to 199,4 m); 
Solymar 72; Solymar 84; Solymar 85; Mariahalom 36; Mariahalom 41; 
Dombs 2; Szentendre 2; Leanyfahi 1; Lednyfalu-3/4 (transition towards the 
Pitar beyrichi community), Leanyfahi-3/11; Leanyfalu-3/14; Diosjeno 4; 
Eger-l/“k”.

Lithofacies. Silty fine-grained sandstone, sandy silt.
I s o c o e n o s e s. The fossil community corresponds to the living Venus 

communities as interpreted by Thorson (1957) (for a characterization, see 
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the chapter on the Glycymeris latiradiata community). It resembles in many 
respects the extremely species-rich faunae of the fine-sandy shallow su jlit- 
toral tropical sea bottoms. It is further comparable with the ‘ nearshore 
sand to sand-mud (11 to 26 m)” community described by Parker (1964) 
from the Gulf of California. The most frequent genera of those communities 
are Terebra, Olivella, Cancellaria, Pitar, Venus, Tellina, Calyptraea, Clavus, 
Crassispira, Conus, Chlamys, Natica, Laevicardium, Nuculana. Oil the coast 
of the Gulf of Mexico, living communities resembling fossil I itar polytropa 
community are also encountered: they include among others species^ ° 
Cerithium^ Natica, Melongena (= Oaleodes), Marginalia, Conus Terebra 
Lucina, Venus, Polinices, Strombus, Chlamys, Chicoreus, Anadara and 
Laevicardium according to Rehder (1954) and Parker.

The fauna described by Senes (1958) from his Kovacov 4 locality m . 
represent a transition between the Pitar polytropa and Turritella venus com
munities. It indicates according to Senes a salinity of 33 to 35 pei mille ai 
a depth from 25 to 40 metres.

Palaeoecological conclusions. Many of the genera c 
posing this community are highly typical of the shallow suibht or • 
This biotope provides for them a set of optimal conditions: ley _ 
in the largest numbers with the most species, as revealed- beside 
graphs of the great expeditions also by the publications of I ete a. ’ 
Lee (1944), Fitch (1953), Keen (1958), Kohn (1959), Crichton ( 943 , 
Melvill and Standen (1901) and others. Of the genera in question Jet us 
specially mention Cyprina, Bullia, Babylonia, the relative y .
and large-sized Laevicardium tenuisulcatum and Turrieula rWu,v’’ , 
and Cypraea, and the genera restricted to this community wi ii 
Hungarian Upper Oligocene: Cerithium, Terebra and Strombus (ci.
fauna of the “k layer” at Eger). ___ nuiql

Hopwood (1944), Graham (1955), Kohn (1959),
Melvill and Standen (1901), Schilder (1936), Turner (1959) state the 
following about the feeding habits of the typical species and fiequent 
companions: suspension-filters: Pitar, TurriteUn'Ln^
Cyprina ,Clavagella', browsers: Diastoma-,deposit-feeders: Angulus,. / ■ ,
Drepanocheilus', predators: Turrieula, Polinices, Athleta-, scavengeis. , 
Babylonia. This gives approximately 40 percent suspension- i_ ei s, 
percent browsers, 20 percent deposit-feeders and 34 percent Pret' , ‘i)ove. 
scavengers. These figures agree remarkably well with those of < 
mentioned community in the Gulf of California, described from a sandy 
bottom 11 to 26 metres deep (45 percent suspension-filters, 1
predators and scavengers, 19 percent deposit-feeders and - perc
according to Parker, 1964). . , f nre.

The high percentage of suspension-!ilters and the w m e i < ‘r:tation. 
supposing a high degree of oxygenat ion indicate a rathci in e ■> ■ - " 
On the other hand the do,.bl., wires and the 'ny s™11'"1'”' 
the water to hare lawn quieter than whore the Gluejpneru oor
munities lived. . . .. , aoUnit,v in excessThe numerous stenohaline marine organisms indicate a salinity 
of 30 per mille.
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Contiguous communities. There are transitions towards 
the littoral Tympanotonus-Pirenella communities, signalled by a few speci
mens of Tympanotonus margaritaceus, Pirenella plicata, T heodoxus pictus 
and Melanopsis impressa hantkeni in some of the Pitar polytropa commu
nities (e.g. Eger 1/k), and by the occasional presence of Pitar polytropa in 
the Tympanotonus-Pirenella community (e.g. Diosjend-3). There are tran
sitions also towards the Glycymeris latiradiata communities, settled over 
bottoms exposed to a stronger surf. In some cases the only difference is the 
absence or scarcity of Glycymeris (this holds in particular for the Glycymeris 
communities between 20 and 30 m depth). There are further transitions 
towards the Nucula-Angulus and Pitar beyrichi communities inhabiting 
best-protected parts of the sublittoral zone, over muddy to clayey bottoms, 
and the medium-depth sublittoral zone, respectively. One of the Leanyfalu 
communities (L-3/4). stands midway between the Pitar beyrichi and Pitar 
polytropa communities. Separation from some Turritella venus communities 
may also be difficult.

(c) Nucula-Anguhts communities

Typical species: Nucula schmidti, Angulus nysti,Cultellusbudensis, 
Drepanocheilus speciosus s. 1., Taras rotundatus, Dentalium fissura and 
Corbula gibba as the species substituting Nucula.

Frequent companions: Diastoma grateloupi turritoapenninica, 
Cardium bojorum, Thracia ventricosa, Turritella venus, Polinices catena s. 1., 
Nuculana solymarensis, Ensis hausmanni.

Distribution: Nagyegyhaza 3; Csordakut 5; fairly frequent in the 
Many—Zsambek Basin: M&riahalom 36; Esztergom 40; Solymar 72; Szent- 
endre 2; Szentendre-2; Pomaz-17; Torokbalint-17.

Lithofacies. Clay or clayey silt; fine-grained detritic sediments in 
general.

Isocoenoses. Living communities of similar structure were dis
cussed by Thorson (1957) under the heading “Syndosmya communities”. 
They live in protected portions of the sublittoral region, or in estuaries, in 
water of slightly lower than normal salinity, on muddy bottoms rich in 
organic matter, between 5 and 75 metres depth, its typical genera include 
according to Thorson Syndosmya, Cultellus, Corbula. and Nucula. Vatova 
(1949) found the same community between 7 and 27 metres depth in the 
Adriatic: the typical genera are, in the order of decreasing abundance, 
Syndosmya, Corbula, Nucula, Angulus, Tellina, Dentalium, Cultellus, 
Aporrhais. A fauna observed by Bruun (1940) in the Bay of Tunis between 
5 and 13 metres depth, with Abra (= Syndosmya) and Nucula as the 
dominant genera, might constitute a similar community. Buchanan (1958) 
described from the Ghanaian shores an “inshore fine sand community” 
living between 6 and 16 m depth, with Cultellus, Actaeon and Dentalium as 
the most typical forms.

Of the fossil communities in the Ferghana Palaeogene, known from 
Hekker et al. (1962), the “Tellina-Leda” and “Leda-Nucula” communities 
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resemble the Nucula-Angulus community most closely. In addition to 
Tellina, Nucula and Leda, the Ferghana communities are relatively rich in 
Corbula, Solecurtus, Cultellus, Modiolus, Lutraria. According to Hekker et 
al. (1962) salinity was at least 29 per mille and the community lived in a 
rather poorly oxygenated environment, in very tranquil waters. Ano her 
possible isocoenose is the "Leda-Abra” fossil community of Merklin (1950).

Palaeoecological conclusions. The distribution of genera 
according to feeding habits was as follows. Angulus is a deposit-feeder, as 
are all tellinids (Yonge 1949). Nucula and Nuculana are also deposit - 
feeders, although in a different way (Yonge 1939). Further deposit-feeders 
include Cultellus and Drepanocheilus. Taras is a suspension-feeder 
whereas Dentalium is a “microphagous” predator Consequently, 60 percei 
of the typical genera of the community were deposit-feeders, eating 
soft mud rich in organic matter. The richness of: organic matter is proved 
among others by the extraordinary abundance of vegetal debris and p 
fossil imprints, especially in deposits containing ucu a . ng^ 6 ‘ _
The vegetal debris is partly due to Zostera, the rest being washed from 
the adjacent dry land.

The salinity of the water was 28 per mille or higher.
The soft fine-grained bottom, where deposition was obviously fastest 

anywhere within the shallow sublittoral zone, attracted many) 
bivalves; the fossil community is of the infauna type. lhe
Torokbalint (T-17) is a variant where Nucula is repnessed by^abundant 
Corbula occurring in small pockets. BOEKSCHOTEN (19b3) obeyed a similar 
local concentration of Corbula in the septarian clay of Winterswijk. He ex 
plained this by Yonge’s observation (1946) that Corbula gibba anchon 
itself by a byssus to a pebble or a shell. The fossil Corbula pockets had pre
sumably come to exist about such solid objects niimbers

’rhe clayey, fine-grained sediment which, judging by the large numbers 
of deposit-feeders, was very rich in organic matter, had formed in very 
slowly moving, relatively oxygen-poor waters The 'com
munity thus indicates the most protected, little oxygenated parts of the 
shallow sublittoral zone. , f. ,

Contiguous communities. Lhere are transitional features 
towards the Pitar polytropa and Pitar beyrichi community types.

(d) Corallinacea-Lepidocyclina communities
T v p i c a 1 specie s. Red algae (for their description cf KrivXn- 

Hutter 1961), Lepidocyclina (ci. Kecskemet] in IUldi et a ■ > )•
0 t h e r s p e c i e s. A few scattered fragments of pectimds and Cardita, 

rarely permitting a closer identification. . . u-nnvarv
Di st r i b u t i o n A verv rare community; it is known in Hungaiy 

only from the environs of Eger (Novaj-NyArjas and numerous hydro
carbon prospect drills around Eger). mmmunitv to

Lit h o I „ e i o s The only Hungen Upper
be connected with biogene limestones, which is overwhelming y 1 
of fossils belonging to the community.
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I s o c o e n o s e s. Up to this clay, this community is widespread in 
tropical waters: a characteristic belt of the sublittoral region, the so-called 
“Corallina zone”, it used to be distinguished between 28 and 80 m depth. 
Similar fossil communities are known from the Hungarian Eocene and 
Middle Miocene.

An Upper Eocene biofacies with larger foraminifers and Corallinacea has 
lately been discussed from the palaeoecological viewpoint by Monostori 
(1965). According to that author, this Upper Eocene community probably 
thrived in 10 to 25 metres depth, in more or less moving water according as 
the calcareous algae or the larger foraminifers are dominant. The calcareous 
algal deposits widespread in our “Tortonian” (Badenian) probably came 
to exist according to Stbausz (1928) in the “shallower neritic zone” (from 
the littoral zone to 50 or 80 m depth). The Badenian community includes 
besides calcareous algae Pecten, Echinids and larger foraminifers: any other 
fossils are very rare.

Palaeoecological conclusions. The red algae belonging 
to the community did not, in Krivan-Hutter’s opinion (1961), constitute 
a true reef, and their biotope probably lay on the border of the littoral and 
sublittoral regions. The Novaj red-algal limestone, however, was not built 
up of encrusting forms of Corallinaceae characterizing the littoral belt, it 
indicates, in my opinion, small bioherms similar to those living recently 
in 10—30 m depth of seawater.

According to Myers (1943) and Nemkov (1960), the living larger fora
minifers have their optimal biotope in the neighbourhood of the coral and 
calcareous algal reefs, in the euphotic zone of the sublittoral region, down 
to 60 m at the most.

This striking occurrence of the CoraUinacea-Lepidocydina community in 
a biogenic limestone just a few metres thick can be explained by the as
sumption of a temporary slowing down, or indeed full interruption, of 
detritic sedimentation. This is how a rock-forming accumulation of red algae 
and larger-foraminifer tests could come about. The deposition of fine-grained 
terrigene material from the faraway land to the northwest could be in
hibited by enhanced turbulency in the water. Currents were probably 
stronger where the calcareous algae are dominant and weaker where the 
flat, thin, large-surfaced discs of Lepidocyclina. gain the upper hand (e.g. at 
Novaj). These differences may, however, also indicate differences in depth. 
We feel that a littoral origin is out of the question especially in the case ol 
the Lepidocyclina limestone, as the surf woidd have ground to a calcareous 
sand the fine tests which are relatively unharmed in the limestone. On 
account of the light and food requirements of the larger foraminifers and 
the red algae, the lower limit of their occurrence — at least in rock-forming 
(mantities — could not be much deeper than 30 m (the limit of the shallow 
sublittoral zone). The red-algal variant of the community could live from 20 
to 30 m, the Lepidocyclina variant from 10 to 15, down to at most 30 or 50 
metres.

Contiguous com m u n i t i e s. Both the floor and the roof of 
the limestone including the community contains Flabellipecten-Odonto- 
cyathus communities. Besides the field relations there are also other indi
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cations of the close spatial and temporal connexion between the two com
munities: there are e.g. some scattered larger foramimfers also m the 
Flabellipecten-Odontocyathus communities, and scarce fragments of pectens 
in the Corallinacea-LepidocyclirM communities.

C. SHALLOW AND MEDIUM-DEPTH SUBLITTORAL COMMUNITIES

We shall discuss here those communities which could develop in both 
zones, i.e. both above and below 30 in.

Turritella venus communities.
Typical species: Turritella venus. .
F r e q u e n t c o m p a n i o n s: Drepanocheilus specrosus s. 1., Turns 

duchastdi (in the silty facies), Polinices catena hehcina and Ostrea cya in < 
(in the coarse sandy facies). „ , , ,, rinem-Distribution. In silt: scarce in the Many-Zsambek Basin, 
SoWmar 72, Szentendre 2, Torokbalint-1/5, -15, Diosjeno-l; in coarse sand: 
Szentendre 2, Diosjeno-8/3, Pomaz-1/2, -21/11.

Lit ho facies Detritic sediment from silt to coarse sand size
I s o c o e n o s e s. Similar living communities cover vastareasoitoda^ 

sea bottoms. Thorson (1957) subsumes under the name f }
munities” assemblages which in addition to Turritella largely comnstof the 
genera Amphiura, Thyasira, Nucula, Dentalium,
Echinocardium. In these communities, living e w 'Rg0N tpe
depth, even a slight increase in sandiness entails, accor g t ’^QQ
dominance of Turritella over the deposit-feeders. between 15
coenoses” described by Vatova (1949) from the Adriatic bet ween 15
and 70 m near the western shores and between 30 and 80 “ 
shores of the Adriatic. The faunae are made up ahnos c. - Nucula 
tella species, with at most a few scattered specimens of
Corbula or Scala. Turritella is likewise dominant in the sandy silt co 
munity” described by Buchanan (1958) from a c ep 10 distributed- in 
miles of the Ghanaian shores. The Turritella are no eve . ■ sneci-
the places where they are most dense, there may be as many ;as,.500 spe^ 
mens per 0 1 m- Powell (1937) described from New Zealand a Maoncolpus 
( Turritella) community from 3 to 22 metres depth from 
rather strong current. Palaeogene Turritella 
from the Ferghana Basin by HekKEB et al. (1962) w
genera to be subordinate to Turritella. ,™„nilv is foundP a 1 a e o e c o 1 o g i c al c o n e 1 u s i o n s. The coi nmumty is found 
in a variety of deposits; t his indicates that
a variety of biotopes. The same has been stated by now live in
Ww Turritella facies of the Ferghana basin. 'KkR 1964). The
certain parts in the (lulls of California am exit ' Ponuiz and 
Turritella communities of the cross-stratified co^
Diosjeno probably indicate the border of the i o < ..^balint type,
On the other hand, the Turritella venus communi y 4Ublittoral (30 to occurring in a siltv deposit, probably was medium-depth subiittoral (
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60 metres). Other Turritella communities merging into the Pitar polytropa 
communities may indicate the shallow sublittoral zone. The depth range of 
the Turritella venus community could thus extend from a few metres to 60 m, 
and perhaps more.

Yonge (1946) states Turritella to be a suspension-filter; this type of 
feeding must have been dominant in the community. (Thus the community 
indicates some agitation of the water even where it occurs in a silty deposit .) 
Predators (Turris, Polinices) and deposit-feeders (Drepanocheilus) were 
more or less negligible.

The community is a typical infauna. Turritella stays dug in at the same 
spot for weeks (Yonge 1946, Fretter and Graham 1962). Salinity was 
“marine”, higher than 30 per mille.

Contiguous communities. In some cases, the Turritella 
venus community is hard to distinguish from the Pitar polytropa com
munities. For instance the fauna of the Kovacov-4 locality described by 
Senes (1958) represents a complete transition. The Pitar polytropa com
munity of the Eger “k layer” is also rich in Turritella. Towards the deeper 
waters the Turritella community probably bordered on the Pitar beyrichi 
community.

D. MEDIUM-DEPTH SUBLITTORAL COMMUNITIES

Between 30 and 120 metres of depth one should normally expect less light, 
weaker agitation, less abundant plant life, normal salinity and, in the case 
of less extensive seas, deposits somewhat finer-grained than those found 
closer inshore.

(a) Pitar beyrichi communities

Typical species: Pitar beyrichi, Laevicardium cyprium, Chlamys 
incomparabilis, Cardita orbicularis subparvocostata, Drepanocheilus speciosus 
s. 1., Angulus nysti, Bryozoa, Panopea menardi, Lucinoma borealis, Cardium 
neglectum and the species restricted to this community, Dosiniopsis sub
laevigata, Gari angusta, Strombopugnellus digitolabrum, Cuspidaria clava, 
Flabellipecten angustiformis.

Frequent companion species: Pholadomya puschi, Nucula 
schmidti, Nucula comta, Pteria phalaenacea, Isocardia subtransversa s. 1., the 
Cardium heeri-egerense group, Laevicardium tenuisulcatum, Turritella venus.

Other species worth mentioning include, Turricula regularis, 
Pitar splendida, Corbula carinata, Turris duchasteli, Corbula gibba, Dentalium 
kickxi, Chlamys csepreghymeznericsae, Nucula laevigata, Zozia antiquata, 
small specimens of Glycymeris latiradiata s. 1., and occasionally Schizaster.

Distribution. Most widespread in the environs of Budapest: 
Tordkbdlint-1 4, -2/5—6; also at the higher levels, in the eastern part of the 
Many—Zsambek Basin, e. g. Mariahalom 36; Mariahalom 41; Szomor 31; 
Gyermely 12,35; Solymar 72; Pomaz-1/7; Betsag-2/4; Becske-l/d.

Lithofacies. Silt, sandy silt, friable fine-grained sandstone.
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Iso coenoses. The “Turritella profunda zoocoenose described by 
Vatova (1949) from the Adriatic occurs from 59 to 140 m of depth with the 
following typical genera: Turritella (much less abundant than in the I urri- 
tella community), Aporrhais, Isocardia, Nucula, Pecten, Cardium, Bryozoa, 
spines of echinids, Thyasira, Solecurtus, Venus, Chlamys incomparabilis (!), 
Ditrupci

There is also some affinity towards the Amphiodia-Cardita community, 
the Pacific counterpart of Thorson’s (1957) “Amphiura community 
Jones (1964) described this community from the offshore side of the 
Southern Californian shelf, between 60 and 90 m of depth; it includes in 
addition to Cardita ventricosa Gould the typical mollusc geneiaJ itnum, 
Axinopsida (a Thyasira-form), Nucula, Nuculana, Psephidia (a small form), 
participated myself in the examining of some Californian samples which were 
strikingly similar to the Pitar beyriehi community. In a sample from 62,1> m 
depth we found Cardita ventricosa, very close to Cardita orbicularis subparvo- 
costata, small lucinids recalling Lucinoma borealis, Nemocardium centifilosum 
corresponding to Laevicardium cyprium, small thin-valved pectimds simi ar 
to Chlamys incomparabilis, brvozoa resembling Lunulites and others, 
Nuculana', small fusids (cf. Streptochetus elongatus), Mangelia and large

P a 1 a e o e c o 1 o g i c a 1 conclusions. The Pitar beyriehi com
munitv probably covered the same biotopes m the Upper Oligocene sea as 
Strausz’s (1928) Bryozoa facies (“middle zone of the neritic region ) m le 
“Tortonian”, Badenian. This is confirmed besides the above data on the iso- 
coenoses also bv the authecologies of the living species which occur also m 
the fossil community. Chlamys incomparabilis is according to LOCARD 
(1898) a rarity in water both less than 30 m and more than 200 m deep, i 
is most frequent between 120 and 200 metres. Lucinoma borealis is most 
frequent between 20 and 140 metres. Pteria hirundo, a close relative oi . 
phalaenacea, is very rare in water shallower than 30 m, being m°S' 
between 100 and 200 metres. Laevicardium is frequent between 30 and 10 
metres. The Pitar beyriehi community thus obviously thrived between 30 
and 120 metres of depth, in the medium-depth sub littoral zone.

As to feeding habits, the typical species are distributed as follows, bus- 
pension-filters: Pitar, Laevicardium, Chlamys, Cardita, V\y 07,0a, anopea, 
Lucinoma, Cardium, Pholadomya, Pteria, Isocardia, Turritella-, deposit
feeders: Drepanocheilus, Angulus, Nucula-, predators: Turncula, 1 urns, 
Dentalium. The dominant suspension-filters indicate a relatively slow 
sedimentation in slowly moving water.

Salinity was about 35 per mille. , ,,
C o n t i g u o u s c o m m u n i t i e s. this community was pi< .

bordered in shallower waters by the Pitar polytropa am • ycynu 11^ 
radiata communities. In the borehole Solymar theie aie comm _• 
transitional towards the Pitar polytropa community, v anas a, 3 
baiint the shallow sublittora!GZW^ latiradiata> community aco’ P' 11 
bv an oyster bed directly underlies a Pitar community winch X
contains some small Glycymeris. At these places the
munitv probably lived at less depth, from 30 to 60 metres. A connexion 
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with the medium-depth sublittoral Flabellipecten-Odontocyathus community 
is indicated bv a number of species which are restricted to these two com
munities in tlie Hungarian Upper Oligocene: Musculus philippi, Cavilucina 
droueti schloenbachi, Ficus concinna, Streptochetus elongatus, L xia granulata. 
The occurrence of Bryozoa and shark teeth in both communites is also note
worthy.

(b) Flabellipecten-Odontocyathus communities

Typical species: solitary corals (Odontocyathus armatus and 0. 
perarmatus, Trochocyathus and Flabellum), Flabellipecten burdigalensis, 
Chlamys csepreghymeznericsae, C. agriensis, Dentalium apenninicum, Ceri- 
thium egerense, Venus multilamella, Musculus philippii, Babylonia eburnoides 
umbilicosiformis, Streptochetus elongatus, Ficus concinna.

Frequent companion species: Brachiopods, shark teeth, 
Bryozoa, Macoma elliptica, larger foraminifera (Operculina, Heterostegina, 
Lepidocyclina), Cassidaria nodosa, Zonaria globosa, Turris coronata, Denta
lium fissura. Species restricted to this community include Calliostoma 
elegantulum hegeduesi, Volutilithes multicostata, Hiatetta arctica.

Distribution: Most widespread in the Eger—Sajo Valley region; 
Mariahalom 36; Dejtar-1; Eger—Brickyard borehole (Eger-1/5); Eger— 
Rozalia-cemetery, Eger—Vintners’ school (Eger-2), Eger Afrika-dulo 
(Eger-3); Novaj—Nyarjas (Novaj-1); Novaj—Rakottyas (Novaj-2); Nosz- 
vaj—Nagyimany (Noszvaj-1).

Lithofacies: Glauconitic, limonitic sandstone, tuffitic sandstone, 
tuffitic-gravelly coarse-grained sandstone, silty, friable fine-grained sand
stone. This is the only community accompanied by glauconite and volcanic 
ash in the Hungarian Upper Oligocene.

Neoecological data. According to a review by Wells (1957), 
solitary corals usually shun the light and prefer tranquil waters and a fine
grained muddy bottom. They are frequent in the deepest parts of the shell 
and in the shallow bathyal zone, their optimum biotope being between 160 
and 360 metres. Pectinids belong to the epifauna, swimming freely near t he 
bottom or fixing themselves by means of a byssus. 1 hey prefer richly 
oxygenated, agitated water, their optimum depth being between 30 and 120 
metres according to the great expeditions (Baldi 1959). Flatinopecten, re
sembling Flabellipecten burdigalensis, lives according to Fitch (1953) at 
sublittoral depths (65 to 96 metres) rather far offshore. According to 
Vaissiere and Fredj (1963), brachiopods are most frequent between 80 and 
120 m off t lie Algerian shores, being rare in shallower water and not occurring 
at all in water less than 40 m deep. Strausz (1928) mentions brachiopods 
among the typical fossils of the “Tortonian” (Badenian) “Bryozoa facies”, 
together with Bryozoa, Echinodermata, Dentalium, Lithothamnium, Chlamys 
and foraminifers (“middle zone of the neritic region”). Musculus lies about 
on the bottom between 30 and 200 metres depth, free or fixed by a byssus 
(Merklin 1950).

P a 1 a e o e c o 1 o g i c a 1 conclusions. The community lived in 
the medium-depth sublittoral zone, from 30 to 120 metres of depth, in areas 
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where sea currents entailed the slower deposition of coarser-grained sedi
ments. The dominantly epifaunal nature of the community (Pecten, solitary 
corals, brachiopods, Musculus, Calliostoma, larger foraminifers) and the 
dominance of suspension-filters (brachiopods, Pecten, Venus, Musculus) 
suggest just such conditions of deposition. The currents ensured sufficient 
oxygenation even for the pectens.

It is under similar conditions (slow or interrupted deposition, normal 
salinity, 20 to 800 metres depth) that glauconite is being formed in today s 
seas, as laid down unequivocally in modern literature (Shepard 1948; 
Takahashi 1939; Cloud 1955; Pettijohn 1957; Szadeczky-Kardoss 1953; 
Pratt 1963). Many authors derive glauconite from volcanic ash. Let us 
note that, also in the Hungarian Upper Oligocene, the glauconite, autoch
thonous according to Bondor (1960), is accompanied by undecomposed 
volcanic ash.

Contiguous communities. Towards greater depths, this com
munity may grade into a Hinia-Cadulus community; the field relations of 
the deposits including the two communities suggest an intimate connexion. 
Besides the field relations, the occurrence of some scarce big foraminifers 
also indicates a connexion with the Corallinac,ea-Lepidocyclina community 
of the shallow sublittoral zone. The vicinity of the medium-depth sublittoral 
Pitar beyrichi community is indicated by the joint occurrence of I ecten, 
Bryozoa, solitary corals, dentalia, shark teeth and Musculus.

(c) Schizaster cf. acuminatus communities

Typical species: The community consists almost exclusively of 
Schizaster cf. acuminatus Goldfuss, with some scarce pteropods, dentalia 
and Yoldia. .

Distribution. This community is most often connected quite 
closely both in space and time with the Hinia-Cadulus community. It is 
often difficult to distinguish the one from the other, as, e.g. at Leanyialu-2 
Orin the 6th layer of the Eger Brickyard, and in some boreholes in the eastern 
part of the Many—Zsambek basin. The Schizaster probably lived there 
deeper than the medium-depth sublittoral zone. Independent and clearly 
distinct Schizaster communities occur at Budadrs, in the motorway cutting 
(Budaors-1) and at Diosjeno (Dj-8), Here the community is probably, as we 
shall see, medium-depth sublittoral.

Lit ho facies. Silt, clayey silt, clay. ■ .
I s o c o e n o s e s. According to Thorson (1957), mud-eating echimds ait 

frequent in our days in the "Amphiura communities” (15 to 100 m) and m 
the "Haldane sarsi-Brissopsis lyrifera communities” (100 to 300 mg 
Vatova (1940, 1949) described a "Schizaster chiajei zoocoenose trom 
western shores of the Adriatic, from the Gulf of Trieste and the Lagun 
of Venice. This community, thriving on a soft bottom Iroin. o o • < nu. 
depth, includes besides Schizaster the genera Cultellus, le ma, . w, 
Dosinia, Zozia, Nucula, Dentalium and Aporrhais. nmsiond

communities lived by nil the evidence in hand in very well-protected parts 
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of the shallow sublittoral zone, where the water was almost stagnant and 
fine-grained sediment rich in organic debris could settle in a poorly oxy
genated medium. This promoted the proliferation of deposit-feeding echinids. 
It is known that large numbers of such echinids make life impossible for 
almost all other living beings, which explains the exclusive presence of 
Schizaster.

Contiguous communities. There are gradual passages to
wards the Hinia-Cadulus community: the two are often hard to separate. 
The field relations of the deposits show that towards shallower waters the 
community bordered on the Pitar polytropa and Glycymeris latiradiata 
communities.

E. DEEP SUBLITTORAL—SHALLOW BATHYAL COMMUNITIES

Except for some occurrences of the Schizaster cf. acuminatus community, 
the only community of the Hungarian Upper Oligocene that lived in water 
deeper than 120 m was the

Hinia-Cadulus community

Typical species: Hinia schlotheimi, Cadulus gracilina, I olu- 
tilithes permulticostata, Nuculanapsammobiaeformis, Yoldia raulini, Cylichna 
cylindracea raulini, Nucula mayeri, Pretopods, Schizasters.

Frequent companion species: Crassatella bosqueti ,Athleta 
ficulina, Turricula ilonae, Dentalium fissura, Turridae.

Other species: there are many rare species restricted to this com
munity, occurring in just a few specimens. More frequent, but still restricted 
to a few localities, are Flabellipecten burdigalensis, F. telegdirothi, Rostellaria 
bicarinata, Acamptochetus clathratus.

Distribution: In the Eger—Sajo Valley region it is widespread, 
and indeed exclusive in deposits of a considerable thickness in the deeper 
Upper Oligocene. Eger, Wind brickyard (in exposures and in the borehole), 
Novaj—Nyarjas, Mucsony 136. The only occurrence farther west is at 
Leanyfalu (L-2).

Lithofacies. Clay and clayey silt.
Isocoenoses. The abundance of foraminifera indicates a close re

lationship with Thorson’s (1957) “Foraminifera communities”. The number 
of both specimens and species of foraminifers increases with depth (cl. 
among others Bandy and Arnal 1960), which shows this community to be 
deep sublittoral and bathyal. Dautzenbero’s (1926) investigations between 
Norway and the Azores showed the venerids, Chlamys, Cardium, rI umtella, 
Rissoa, buccinids, Anomia, Glycymeris and tellinids to bo abundant down to 
a depth of 130 m. At greater depth these forms become scarcer, except for 
Chlamys-. of the bathyal forms, turrids (pleurotomids), Cuspidaria, Amussium 
and Limopsis grow abundant there and so do Nucula und Astarte, and 
further down, in the bathyal region, Actaeon, Cylichna, Dentalium, Cadulus, 
Yoldia, Eulima, Scala and certain species of Thyasira. Some of these genera
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are typical of, and some of them are at home in the Hinia-Cadulus com
munity. Similar views were put forward by Koehler (1896). It uchs (1901) 
called attention to the “bathyal fauna” of the Red Sea, which, at depths 
greater than 200 m, includes' Cuspidaria, Amussium, Limopsis and turrids. 
In the Gulf of California, Parker (1964) mentions from depths exceeding 
120 m and from the bathyal region a community of solitary corals, brachio- 
pods, deposit-feeding and scavenging molluscs (Nucula, Cadulus, Nassaria); 
Parker compared it with Pitch’s Red Sea fauna and the fauna of the 
Tortonian (Badenian) clay at Szokolya (Baldi 1960).

Hartman (1963) described from some submarine canyons of the South 
Californian shelf a fauna resembling somewhat the Hinia-Cadulus com
munities, composed in addition to smooth dentalia of Cadulus, I oidia, 
Thyasira, Cuspidaria, Nucula, Brissopsis (cf. Schizaster), small Tellina. 
BMium,Cylichnella, and locally Nassarius (cf. Hinia), which can be traced 
from 100 m downwards to several hundred metres depth, but may reach up 
to 50 m over clayey bottoms.

Among the fossil communities, the Hinia-Cadulus community most 
probably corresponds to the “Pleurotoma clay facies” (“Pleuromentone’ ) 
of Fuchs (1883). This was provided by Fuchs with the ambiguous adjective 
“deep-sea”, which in his terminology meant all that was deeper than 80 m. 
Strausz (1928) subsumed under the name “Pleurotoma clays , which he 
considered bathyal, the Miocene Baden Clay and the Rupelian Kiscell 
Clay. We have compared earlier the Hinia-Cadulus community of Novaj 
with the fauna of the Baden Clay of Szokolya and have shown the two to 
consist of strikingly similar life forms (substitutive genera) (Baldi in 
Baldi et al. 1961). According to my earlier investigations (Baldi 1960), the 
Szokolya community lived in unlighted deep sublittoral to shallow bathyal 
waters and largely consisted of deposit-feeders and predators.

Palaeoecological conclusions. As proved by the numerous 
living and fossil isocoenoses, the Hinia-Cadulus community had developed 
in the deep sublittoral zone of the Upper Oligocene sea and probably pe
netrated also the top part of the bathyal region. We can thus place its 
bathymetric range between 120 and 300 metres. The authecologic data 
confirm this conclusion, as Y oidia, Limopsis, Cadulus, Cuspidaria prolif
erate from 120 to 200 metres downwards. According to Keen (1958). 
Costelloleda Hertlein et Strong 1940, similar to the subgenus Costatoleda 
'I1.-Roth 1914, thrives between 20 and 130 metres of depth.

The muddy-silty sediment proves the absence ol any turbulence neai tin 
sea bottom. In the unlighted depths inhabited by the Hinia-Cadulus com 
munity, there were of course no photosynthesizing plants. The bottom 
dwellers had to rely for food on the organic matter brought in by surface 
currents from the shallower regions. This is why the mollusc fauna consis c < 
largely of predators (Hinia, Volutilithes, Cadulus, Cylichna, Athlcla, 
and deposit-feeders (Nucula, Nuculana, ) oidia) (cf. Yonge 1928 an< ■■ • 
Fretter and Graham 1962), accompanied by a few parasites (ii/inoii, 
MelanellaL The single predator bivalve (Cuspidaria) ami
Yoldia indicate according to Yonge (1928, 1937) a soft mud noh in organic 
matter.

125



In the molluscan clay of Eger, the Hinia-Cadulus community is ac
companied bv terrestrial plant remains (“lower flora”). According to Mrs 
Nagy and Palfalvy (1963) the preservation of the plant remains and the 
pollen spectrum indicate a longish transport in water, a considerable distance 
from the shore. It was pointed out already by Fuchs (1883) that the pre
sence of land plant remains is not incompatible with'the deep-water origin 
of a deposit. He cited besides the example of the Gulf Stream several well- 
known observations of the great expeditions (cf. e.g. Agassiz), which recov
ered land plant remains from fairly deep water far off the shores. Ihe 
“lower flora” of Eger should consequently not be regarded as contradicting 
the above-proposed depth range of the Hinia-Cadulus community. On t le 
other hand, it indicates one of the sources of the abundant organic matter m 
the sediment , which permitted large numbers of deposit-feeders to live there.

Another source of food was pelagic life which played a considerable ro e 
in sustaining the benthos living at this depth. The globigenmds, pteropods 
and last but not least the coccolithiophorids and discoast ends (Baldi- 
Beke 1960) prove the abundance of plankton. The abundance of plankton 
fossils embedded in the sediment is ecologically important in itself, because 
it is proportional to water depth, to shore distance. According to LOCARD 
(1898) e s one pteropod species was found to occur between 10 and 100 
metres, four between 100 and 500 metres and seven from 500 to 1000 
metres of depth. The abundance of plankton depends sensitively on the 
vertical currents (“upwellings”) rich in nutrients, lifting up considerable 
amounts of phosphorus from the bottom in their ascending branches and 
supplying oxygen to the deeper water in ther descending branches. These 
upwellings are consequently important also for the benthos.

Contiguous communities. Field relations and faunal com
position both show that the Hinia-Cadulus community bordered in shal
lower waters on the Schizaster cf. acuminatus and FlaMhpecten-Odonto- 
cyathus communities, towards which one finds some gradual passages.

3. A COMPREHENSIVE EVALUATION 
OF THE PALAEOECOLOGICAL DATA

(a) The shores

The spread and frequency of nearshore communities can be read off Table 
XL which shows them to be fairly frequent in the Hungarian Upper 
Oligocene.

Ecological evidence shows t h e U p per O 11 g o c e n e s h or e s 
to have been fairly flat: there are no communities or litho
logical situations indicative of rocky shores. This is why littoral communities 
are so widespread: flat beaches can be several kilometres wide, as opposed 
to the few metres’ width of a cliff. Flat-beach communities have thus a 
greater probability of turning up in the fossil material.
" The flat beaches were usually muddy (“mud flats”), silty and fine-sandy. 
The much rarer coarse detritus is restricted to more exposed, less well- 
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protected beach sections. Typical of the mud flats was the Tympanotonus- 
Pirenella community, whose frequency is due precisely to the considerable 
spread of this biotope. This community could well stand salinity changes 
from 10 to 30 per mille: the few euryhaline plant-eaters could thrive in 
unlimited numbers on the ample food provided by the debris of land plants 
and the Zostera. and algal vegetation of the sea.

In the more exposed beach sections, where silt and fine sand were replaced 
by a somewhat coarser-grained sediment, suspension-filters gained the 
upper hand in the more turbulent, clearer water, and the Tympano- 
tonus-Pirenella community graded into Mytilus aquitanicus and Pitar undata 
communities. The Mytilus aquitanicus community is epifaunal, with the 
sessile benthos dominating, which indicates a firmer bottom, whereas the 
infauna of the Pitar undata community lived buried in loose sandy sediments.

The dominance of the Tympanotonus-Pirenella community and of the 
fine-grained detritic deposits in the littoral region proves that in the Upper 
Oligocene sea the agitation of the water by surf and currents did not exceed 
what is usual in smaller seas.

The absence of rocky shores further suggests that the seashore 
was not bordered by hills but by flat lands with 
sluggish rivers.

The flat shore was favourable to the development of lagoons. Ecologic 
analysis has proved that the nearshore mudflats of the 
Upper Oligocene were acco m p a n i e d by s tr i n g s o f 
lagoon s. These had formed behind sand bars and were separated from 
the open sea by low peninsulas or strings of islands.

The decisive ecological feature of a lagoon is its salinity, which depends 
first and foremost on the local climate. It is difficult to separate littoral and 
lagoon communities from one another, because the lagoons are populated 
by immigration from the littoral region (Hedgpeth 1957). Salinities lower 
than 10 per mille for protracted periods are rather unlikely along a seashore, 
except near the mouths of streams, i.e. in estuaries, and in lagoons; we 
should thus regard only the Polymesoda-Tympanotonus and Viviparus- 
Brotia communities as true lagoon communities. Of course, littoral 
a n d s u b 1 i 11 o r a 1 c o m m unities could also p e n e t r a t e 
into the lagoons at times of higher salinity.

The flat-beach and shallow subiittoral deposits of the Upper Oligocene 
are as variable both horizontally and vertically as are all facially similai 
deposits. The frequent and often irregular alternation of the littoral com
munities with shallow subiittoral and lagoon communities — particular y 
widespread in t he Varies and Gerecse regions indicates a repeated slid mg 
of the shores and lagoons. These displacements the repeated returns o 
littoral and lagoon environments — do not exhibit any definite tien< ci h i 
towards a slow subsidence (transgression) or a slow emersion (regression , 
except in a verv broad outline. The first case is exemplified by t ie eas < u 
part of the MAny Zsambdk basin (cf. Ch. II. 2). where the successions 
reveal a verv slow encroachment by shallow and then medium-! ip ' 
littoral environments. A fine example ol the second ease is, on r 
hand, the Eger -Sajo Valley region (cf. Ch. 11. 6), where a gradual regression 

127



can be traced in the second half of the Upper Oligocene, from deep sub
littoral — shallow bathyal facies to Polymesoda-type lagoon communities.

The freshwater-oligohaline V iviparus-Brotia communities and the lagoon 
communities with Polymesoda and Tympanotonus, indicative of 3 to 10 per 
mille salinity, as well as the littoral tympanotonus-Pirenella and finally the 
shallow sublittoral communities, which graded into each other laterally and, 
by Walther’s law of the succession of facies, also vertically, form suc
cessions with frequent repetitions. In quite a few cases, one link or another 
of the chain is missing, probably owing to a lacuna in deposition, or the 
absence or non-fossilization of a then living community.

The irregular alternations and returns of communities can be explained 
in the following two ways.

1. All the above-mentioned communities could settle also in lagoons, 
where their spread was a function purely of salinity. In a lagoon, salinity 
will vary in space and time. Under a humid climate, salinity increases 
seaward and decreases landward. In such lagoons, the limits of the com
munities will depend on the isohalines, and a high enough salinity may even 
entail the immigration of shallow sublittoral communities. More abundant 
precipitations will displace the isohalines seaward, with the consequent 
expansion and subsequent dominance of freshwater-oligohaline (Viviparus 
Brotia) and Polymesoda-Tympanotonus communities. A drier climate entails 
the landward shifting of the isohalines, with the V iviparus-Brotia com
munity being driven back into the rivers and with sublittoral communities 
like those of Glycymeris latiradiata and Pitar polytropa showing up on the 
seaward border of the lagoon.

A. Koch’s (1877) insight into the conditions of origin of the Upper 
Oligocene strata of Pomaz is so much to the point that — even if it is 
obsolete in a number of respects — we cannot but cite it here: Every thing 
points that way that there existed here lagoons and shallow bays of the sea 
in the Upper Oligocene period, which wSre usually closed off from the open 
sea and were but inundated time and time again by the waters of the great 
sea, which then reestablished the purely saline character of the fauna . . 
(p. 82).

Let it suffice to give here only one recent example for the climate- 
dependence of salinity in lagoons, Parker’s (1955) study on the shores of 
the Gulf of Mexico.

2. The other explanation of the repeated return of littoral communities 
and their alternation with shallow sublittoral communities hinges on the 
assumption that, except for the Viviparus-Brotia and Polymesoda-Tympano- 
tonus communities, all littoral communities could thrive not only in lagoons, 
but also on open stretches of beach. In this case, the succession and altera
tions of the littoral communities could be due to irregular changes in the 
relative rates of epirogenic subsidence and filling-up. 'Pho rates of filling-up 
are, however, likewise controlled by climatic factors, if the relief energy 
and the rate of epirogenic subsidence are assumed to be more or less con
stant. In periods of richer precipitations, the rivers carry more waste, so 
that the shores may shift significantly seaward. Periods with less abundant 
precipitations entail the reverse process.
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It is usually hard to tell whether the original biotope was of the lagoon 
or littoral type. Still the alternation of the various communities can be re
traced to a single cause in both cases, to changes in the climate (in the 
abundance of precipitations). This does not, of course, exclude the influence 
also of other factors. It is, however, more than unlikely that the alternation 
of facies should have been caused by “oscillations” of the Earth’s crust, as 
it has been assumed in numerous similar cases, often with far-reaching 
conclusions concerning diastrophic events.

Summary. The shore of the Upper Oligocene sea in Hungary was a 
sandy-silty tidal flat bordered by strings of lagoons. 
In the landward direction this beach strip graded into a flat plain with 
sluggish rivers and their deltas which, owing to the abundant precipitations, 
had rather high discharges. There was a rich vegetation. The repeated dis
placements of the littoral strip, the capricious variations of salinity in the 
lagoons depended first and foremost on the irregular variations in the ab
undance of precipitations and/or in the changing discharge of the rivers. 
Deposition was relatively fast.

The lagoon and littoral strips so important for the development of 
mineral fuels (coal, petroleum) and rock salt raise little hope — despite 
their considerable areal extent — as far as the Hungarian Upper Oligocene 
is concerned. The humid climate would suggest coal first of all, but areas 
where the filling up of lagoons could give rise to swamps of great enough 
extent were few and far between (Vertessomlyo, Szapar). The fast sedi
mentation diluted the organic debris sufficiently to preclude the formation 
of allochthonous seams, so that the abundant organic debris in the Upper 
Oligocene littoral deposits could at best form small lenses or stringers of coal.

(b) The sublittoral biotope

The seaward continuation of the flat beach presumably was a sea bottom 
also of very gentle slope. Presuming the border of the sedimentary basin to 
have passed through Komarom and Ipolysag, and a sea depth of 200 m 
about Eger in the first half of the Upper Oligocene, wo obtain a slope angle 
of 0.15° (0° 9’). This is far below the gradient needed to start submarine 
slumps or turbidity currents, or the ones presumed for geosynclines or 
measured in deep-sea trenches. On the other hand, it is in the same range as 
the world-wide average gradient of shelves according to Shhpard (0 7 )•

All zones of the sublittoral region could be reconstructed on the basis ol 
the fossil communities: indeed, in the Eger Saj6 Valley region the Upper 
Oligocene sea was of more than sublit t oral depth (> 200 m).

Because of these gentle slopes the shallow sublittoral zone was very wide, 
too; variations in the relative rates of subsidence and sedimentat ion made it 
shift frequently landward or basinward. This is indicated by the alternation 
of littoral and less often of medium-depth sublittoral communities with t re 
shallow sublittoral ones. . .

The Hungarian Upper Oligocene also bears out the general relationship 
that the deepening of the sea reduces the variety 
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of communities; the faunae and deposits become more monotonous, 
the biotope grows more uniform. We know four or even five communities 
from the shallow sublittoral zone, three (or four) from the medium-depth 
sublittoral zone and only one or possibly two from the deep sublittoral zone.

The decisive ecological factor in the sublittoral zone is the agitation ot the 
water. Current rates' control the type of sediment settling on the bottom, 
which affect in turn the spread of communities, as well as oxygenation and 
food supply. , _ ,

The high est-energy environment of the shallow sub
littoral zone between 0 and 30 metres depth was inhabited by the Glycy
meris latiradiata community. The biotope was characterized by considera > e 
turbulency of the water, a consequent high degree of oxygenation, and slower 
deposition of more coarser-grained sediments (up to gravel size): most of 
the community procured its food out of the streaming water (suspension
filters). Slower deposition often resulted in lumachellas or in the telescoping 
of subsequent communities. The Corallinacea-Lepidocyclina community of 
isolated occurrence lived under similar conditions, but on submarine rises 
far from the shores. This latter biotope was characterized by an almost tota 
lack of detritic sediment, as a result of strong water movement compounded 
with a considerable distance from the shores.

The community thriving in the lowest-energy environment was the one 
named after Nucula and Angulus. In the more protected parts of 1 he shallow 
sublittoral zone, in almost stagnating, poorly oxygenated water, a fine
grained sediment rich in organic matter could deposit, in which the Nucula- 
Anqulus community of deposit-feeders could thrive. The Glycymeris lati
radiata and Corallinacea-Lepidocyclina communities consisted of epitaunal 
forms or forms which did not dig deep, whereas the Nucula-Angulus com
munity lived dug in the soft mud.

The Pitar polytropa community indicates an environment midway be
tween the above two extremes.

The succession Glycymeris latiradiata—Pitar polytropa—Nucula-Angulus 
consequently reflects an order of decreasing agitation ot the water, entailing 
a decreasing grain size of the embedding sediment, a decreasing oxygenation 
and an increasing abundance of organic matter at the time of deposition. 
The alternation of the above communities does obviously not necessarily 
mean a change in depth, but possibly simply a change in agitation, whi< h 
mav be due to any combination of a diversity of factors.

Of course, in the shallow sublittoral zone, where to a depth of 8 to 10 
metres agitation is due more to the surf than to currents, the high-energy 
biotope was the most widespread: the Glycymeris latiradiata community 
was the most common (cf. the term “Pectunculus sands! ).

There was a similar division of roles among the medium depth sublittoral 
communities living between 30 and 120 metres. The B labellipecten-Odonto- 
cyathus community of dominant epifaunal t raits which inhabited a, biotope 
characterized by a slow and relatively coarse sedimentation (with glauconite 

•in the environs'of Eger) proves beyond doubt a more strongly oxygenated, 
higher-energy environment with stronger currents than either the Turritella 
venus or the Pitar beyrichi community. The least agitated water in this zone, 
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and perhaps even below it if there was a suitable slow, monotonous, fine
grained sedimentation (silt, clayey silt), was inhabited by the Schizaster cf. 
acuminatus community, which dug itself into and fed on deposits rich in 
organic matter, owing to the relative scarcity of oxygen in this biotope.

In the deep subiittoral zone and at even greater depths, currents tend to 
lose most of their turbulency, entailing a uniform deposition of clayey silt 
and clay. Although Shepard (1948) denies the decrease of grain sizes with 
increasing depth, and even affirms the converse to hold, I feel that his 
findings concerning open seas and oceans are not necessarily relevant to the 
Upper Oligocene Paratethys. Shepard himself admits that in closed seas 
(e.g. off the Danube delta) the decrease of grain size with increasing depth 
is a well-established fact. The Hinia-Cadulus community, which can be 
assigned to the deep subiittoral and shallow bathyal zones, is invariably 
found in thick, lithologically monotonous clayey and silty deposits rich in 
remains of foraminifers and of planktonic life forms (coccoliths, Globigerina, 
pteropods). Baldi—Beke (1960) identified 13 nannoplankton species in 
the Molluscan clay of Eger. The weakness of horizontal currents permits the 
importance of vertical currents to emerge in this biotope. These carry up
ward the nutrients needed by an abundant nannoplankton (phosphorus 
etc.) and dispense oxygen at greater depths. The plankton plays a more and 
more important role as a source of food to the benthos. Plant-eaters are 
absent from the unlighted bottom of the sea: predators and scavengers are 
dominant. The “lower flora” of Eger, which accompanies a Hinia-Cadulus 
community, proves that even this far offshore there can occur vegetal 
debris transported over a considerable distance, embedded in the sediment 
and contributing to its organic matter content. At this depth, the monotony 
of the biotope prevents the formation of more than one or two communities. 
It is remarkable how little the Hinia-Cadulus community of sinall-sized 
thin-valved pelecypods and likewise small, predominantly siphonate and 
predator gastropods has changed its physiognomy over the last 30 to 40 
million years (faunae of the Kiscell Clay, Baden Clay, Red Sea, Gulf ol 
California).

(c) The areal extent of the communities

It is very hard to delimit the individual communities in space because - as 
we have pointed it out above their limits shifted continually and ir
regularly, not exhibiting any dominant trends over short intervals of geo
logical time. Still, some general relationships can be disentangled, by con
sidering the frequencies of the individual community types.

The relevant frequency data are as follows.
The figures are percentages, with the total thickness of fossil-beai mg 

layers taken as 100 in any region. .
These statistics reveal a lateral succession of interdependent facies

Their geographical extent is shown in Fig. 1; their enumeration ant ie 
detailed description of their geological and palaeontological features have 
been given in (Chapter 11. It would of course be false to call one or the ot nor
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of these units shallow sublittoral or medium-depth subhttoral; what we 
can say is at most that this or that environment was dominant or typical in 
the region in question. The shallow sublittoral zone often turned into a 
littoral region interspersed with lagoons, while in the Vertes—Gerecse 
region previously a littoral area, fresh-water deposits came to exist and, in 
parts of the medium-depth sublittoral Budapest region, Glycymens lati
radiata communities gained a foothold in the shoaling waters. The converse 
also took place repeatedly. The number of these shifting cannot, however, 
be gleaned as yet from the data available at the present time.

The distribution of the facies over the palaeogeographical units clearly 
reveals that the sea used to be deeper in the east and southeast, while 
littoral and shallow sublittoral communities lorded it in the west and 
northwest (Fig. 38). This further suggests that the border of the sedimentary 
basin, the land that was the source of detritus, land plants and fresh water, 
lay to the west and northwest.

The map (Fig. 1) further reveals that the succession of palaeogeographical 
units and of depth zones conforms to no rigid pattern. The Bakony and 
Vertes—Gerecse portions of the sedimentary basin were presumably cov
ered by an extensive lagoon, with shifting isohalines, but west of Mor 
salinity nowhere rose above 3 per mille. It is remarkable that in the east 
this facies zone bordered directly on the medium-depth subhttoral Budapest 
region. This is not unexplained, however, because recent deep drilling in the 
MAny—Zsambek basin has explored the transitions (cf. Ch. 11. 2). In the 

Mor Many Torokbalint E9er

Fig. 38. A summary, schematic profile of Hungarian Upper Oligocene 
deposits, with subsequent erosion disregarded. Legend: I. I’reshwater- 
oligohaline, 2. lagoon-littoral and shallow sublittoral, 3. medium-depth 

sublittoral, 4. deep sublittoral shallow bathyal facies
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Pilis—CserhAt region, where the dominant shallow sublittoral communities 
are accompanied not infrequently by littoral ones, the freshwater-oligo- 
haline communities are absent or restricted to the top parts of successions, 
the littoral region was presumably less wide and no extensive lagoon 
similar to the one in the Bakony and Vertes could develop.

In the environs of Eger and in the Saj6 valley we reach the deep subhttoral 
and even shallow bathyal zones; this was, then, the deepest part of the 
Hungarian sedimentarv basin in the first half of the Upper Oligocene. In the 
second half of this time span, however, biotopes perfectly similar to those 
in the western border region developed, indicating a change in the relative 
rates of subsidence and deposition. However, the shore presumably advanced 
here in a southerly and southwesterly rather than easterly direction.

The only trait out of harmony with this general idea is the early Upper 
Oligocene'local uplifting in the environs of Eger, which resulted in the 
appearance of insular shallow and medium-depth sublittoral environments 
in the basin interior. This submarine rise was presumably due to the like
wise local contemporaneous volcanism. The tuffaceous matter observed in 
the Transdanubian Upper Oligocene was washed in from areas of I ppei 
Eocene volcanics exposed on the Northwestern Land, whereas the tuff in 
the glauconitic sediments of Eger is the almost undecomposed product of an 
ash fall (Bondor 1964); indeed, near Noszvaj, even lapilli can be recognized^ 
The considerable distance from the shores resulted in a decrease of 
detritic sediment which in this shallower sublittoral local environment led 
to the formation of glauconite and biogenic limestone. The standing apart 
of these deposits within the Hungarian Upper Oligocene — already empha
sized by Majzon (1960) — is due precisely to the uniqueness of the environ
ment, a submarine rise in the middle of the basin.

These conditions might have resembled to some extent those on the Dove 
Bank (“Secca di Benda Palummo”) in today’s Bay of Naples; together with 
several other seccas, this is the abraded rest of a volcano rising to a depth oi 
50 to 42 metres above a sea bottom 100 to 120 metres deep. On the bank , 
the slow sedimentation retarded by currents — according to descriptions >v 
Walther (1910) and Bacci (1946) - results besides reworked tuff largely 
in biogenic limestone largely composed of colonies ol Coral 1 inacea (/>?/m- 
thamnium). The “Bank” is surrounded by sands at lesser ami clays a 
greater depths, with the appropriate living communities in them.

(d) The Northwestern Land

The distribution of the fossil communities suggests a land mass to the v . 
and northwest: we shall call it t he Northwestern Land lor short. It horde c 
on the sedimentary basin roughly along a Imo connecting I apa, ■ 
andlpolysAg. At VeszprAmvarsAny and Fenydfo there is still some uviatiie 
Uppe'r Oligocene, whereas at Kisujfalu (NovA Vieslia a. deep 
versed some Upper Oligocene according to KoROSS ( .. )• ]e88
line there is no Upper Oligocene: the basin border thus defined 
follows Scheffer’s (1965) Kaba line, or is at least parallel to it.
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As we have discussed it in Chapter II, all lithologic evidence points 
towards a source of detritus to the north and northwest. A metamorphic 
region of erosion is assumed by most, and this is confirmed also by the 
extremely low lime content (less than 10 percent on an average) of the 
Upper Oligocene deposits. Although this may have had climatic causes, any 
cooling that could take place could certainly not account in itself for such a 
striking scarcity of lime. Anyway, the finding that crystalline schists are 
dominant if not exclusive northwest of the Raba line (Juhasz and Kohati 
1966) is in good agreement with the above considerations.

Another remarkable feature of the Hungarian Upper Oligocene is the 
dominance of silt and fine sands, which suggests most of the Northwestern 
Land, and especially the shore strip, to have been flat and of low relict 
energy. Most of the coarse detritus — if the quantities produced were at all 
significant — probably got sorted out and left behind somewhere on the 
land, or on the border, still little known today, of the sedimentary basin 
(possibly to constitute part of the “gravel with tree trunk remains in the 
Bakony, cf. Ch. I. 1). According to Shepard (1948), fine detritic deposits of 
considerable thickness are usually found on today’s shelves in front ol the 
mouths of the bigger rivers. We cannot, then, be too wide of the mark if we 
envisage the Northwestern Land as a deeply eroded, largely crystalline 
peneplain with big rivers and a lush vegetation.

The importance of this land mass for sedimentation from the “Rupelian” 
to the end of the “Helvetian” has lately been emphasized by Vass and 
Tomasek (1963). This land whose long axis extended northeast—southwest 
consisted in their opinion of crystalline schists belonging to the Veporids 
and of Triassic rocks. A similar palaeogeographical conclusion was arrived 
at by Senes (1963).

(e) Connexions with tectogenesis

Even the data now available are sufficient to outline certain connexions 
between palaeogeographical facts and the events in time and space of tecto
genesis.

As regards time, the marginal transgression in Transdanubia and the 
shoaling in the middle of the basin hail put an end to the formation of the 
Kiscell Clay at the boundary of the Middle and Upper Oligocene probably 
was connected with a forerunner of the Savian phase of Alpine mountain 
building. A simultaneous event was the volcanic ash fall about Eger and 
the development of the short-lived submarine rise.

The main episode of the Savian phase had an important effect on both 
the Upper Oligocene sedimentary basin and the Northwestern Land. It was 
at that time that the flysch trough in the foreland of the Western Carpa
thians was being folded up and uplifted. This important phase of mountain 
building resulted in an increased abundance of detritic sediments and in a 
considerable narrowing of the Hungarian sedimentary basin in the Lower 
Miocene. The Upper Oligocene, Egerian basin can bo traced northeastward 
from the Bakony all along the strike of the Hungarian Mountains, whereas 
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the Lower Miocene (Eggenburgian) deposits are restricted to the area east 
of the Balassagyarmat—Budapest line. Even the top part of the latter is 
terrestrial, which further enhances the geocratic nature of this period.

The “parageosynclinal” sedimentary basin was covered by a shelf sea. 
The shelf itself was probably diversified by troughs and rises. It is remarkable 
how the palaeogeographical limits shown in Fig. 1 often coincide with 
structural lines. I have already mentioned the coincidence with or paral
lelism to the Raba line of the nort hwestern border of the sedimentary basin. 
The eastern border of the Eger—Sajo Valley region seems, on the basis of 
the scarce data available, to follow the Darno upthrust line. The boundary 
between the Vertes—Gerecse and the Budapest region follows a geophysically 
identified structural line in the Many—Zsambek Basin. All this goes to prove 
that these structural trends had existed already in the Upper Oligocene, in
fluencing the processes of epirogenesis and the subdivision of the sedi
mentary basin.

(f) Authecological remarks

The distribution of species and their abundance in the individual com
munities is shown in Table III. There are many euryoec forms 
Flabellipecten burdigalensis, Taras rotundatus, Cardium heeri, Pitar splendida, 
Angulus nysti, Turritella venus, Polinices catena helicina, Babylonia ebur- 
noides umbilicosiformis). Other species had much narrower ecological 
tolerances; these are abundant in one or two biotopes only ( stenoec 
forms). The species highly characteristic of — although not absolutely 
restricted to — the individual depth zones are the following.

Lagoons and littoral region: Mytilus aquitanicus, Ostrea 
cyathula, Polymesoda convexa, Congeria basteroti, Pitar undata, Gari pro- 
tracta, Theodoxus pictus, T. buekkensis, T. crenulatus, Viviparus ventncosus, 
Turritella beyrichi,T .archimedis, Brotia escheri, Melanopsis impressa hant- 
keni, Pirenella plicata, Tympanotonus margaritaceus, Calyptraea chinensis, 
Ampullina crassatina, Oaleodes semseyiana. .

Shallow s u b I i 11 o r a 1 biotope: Nucula schmidti, A uculana 
anticeplicata, Anadara diluvii, *4. gumbeli, Trisidos schafarziki, G ycymeiti 
pilosa lunulata, G. latiradiata s. 1., Pecten arcuatus, Crassatella carcarensis, 
Isocardia subtransversa, Cyprina islandica rotundata, Cardium egerense, C. 
neglectum, Laemcardiiimtenuisulcatuni, Venus multilamella interstnata, I itai 
polytropa, Corbula basteroti, C. carinata, Turritella venus margarethae, i 
beyriehi percarinata, Protoma cathedrahs, Diastoma grateloupi him mpoiui 
niea, Aporrhais callosa, Drepanocheilus speciosus, 
sanctistephani, Cassidaria depressa, Galeodes basilica, Bui m ""'T '
Athleta rarispina, Egerea cdlectiva, Marginella gracilis, Tuiric.ua i g 
Conus dujardini egerensis, Terebra simplex. rnmtn

M o <1 in m -depth , u b 1 i 11 o r a 1 biot op o:
Plena phnlaenacaea, Mupcubn philippi, Asbirls
burdigalensis, Chlamys csepreghymeznericsae, Chlamys im on■ <
gracilis degrangei, Cardita orbicularis subparvocos a ■< , >
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Cavilucina droueti schloenbachi, Laevicardium cyprium, Pitar beyrichi, 
Panopea menardi, Corbula gibba, Pholadomya puschi, Cassidaria nodosa, 
Ficus concinna, Turris duchasteli, Turris laticlavia, Dentalium kickxi, 
Dentalium apenninicum.

Deep sublittoral biotope: Nucula mayeri, Nuculana psam- 
mobiaeformis, Y oidia raulini, Limopsis anomala, Thyasira vara angusta, 
Rostellaria bicarinata, Murex paucispinatus, Hinia schlotheimi, V olutilithes 
permulticostata, Marginella vaddszi, Turricula ilonae, Ringicula auriculata 
paulucciae, Cylichna cylindracea raulini, Cadulus gracilina.

The same genus can be represented by different species in different depth 
zones: Such cases of “ecological vicariation” are, e.g. the replacement of 
littoral Galeodes semseyiana by shallow sublittoral G. basilica, of the shallow 
sublittoral Nucula schmidti, Laevicardium tenuisulcatum, Pitar polytropa, 
Marginella gracilis and Cassidaria depressa by the medium-depth sublittoral 
Nucula comta, Laevicardium cyprium, Pitar beyrichi, Marginella vaddszi 
and Cassidaria nodosa.
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IV. PALAEOGEOGRAPHJ CAL PART

1. THE CLIMATE

The strikingly low lime content of the Hungarian Upper Oligocene could be 
explained most easily by assuming a cool climate or at least the penetration 
of cold currents into the Paratethys. The question to be raised here is, how 
far does the palaeontological evidence confirm such an assumption?

Quite a few of the fossil communities described above may be regarded 
as climatic indicators: the Viviparus-Brotia, Polymesoda-Tympanotonus and 
Tympanotonus-Pirenella communities indicate a warm humid climate. Ihe 
thick-shelled big bivalves and gastropods of the Glycymeris latiradiata com
munity, let alone the red algae and big foraminifers of the Corallinacea- 
Lepidocydina community, cannot be imagined in an environment cooler 
than subtropical.

Analyzing on the basis of the monographs of the great expeditions the 
distribution of the Upper Oligocene species that still live today, we find 
most of these to be rather eurythermal, spread from Norway to the African 
shores. The exceptions are Chlamys incomparabilis, which extends north
ward up to t he Bay of Gascogne, and also Thracia pubescens and Calyptraea 
chinensis, which do not occur farther north than the British Isles, whereas 
in the south they can be traced down to Senegal and Guinea. The southern
most known occurrence of living Cyprina islandica is in the Bay of Cadiz. It 
is consequently, in contrast with the other, subtropical-warm temperate 
species, a temperate-boreal form. The more massive, bigger valve of the 
subspecies rotundata would suggest, on the other hand, a warmer environ
ment than Cyprina islandica s. s.

Of the genera, the following are restricted to the recent tropical belt:

*Trisidos (Indopacific)
* Beguina 
Crassatella 
Polymesoda 
Arcopagia

*Apolymetis (Western Africa)
^Cerithium s. s. . w-n+fim
Tympanotonus (T. fuscatus L. resembling T. margantaceus in western 

Africa)
Pirenella (Mediterranean and Indopacific genus)
Brotia (Indopacific genus)
. I rch itectonica (M editorranean)

★Protoma (Western Africa)
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Zonaria
*RosteUaria (Indopacific)
*Strombus
^Globularia (Indopacific G. fluctuata of the Philippines resembling G. gib

berosa)
^Babylonia (Indopacific)
*Galeodes (Western India and Indopacific)

V exillum
*Bullia
Conus
Terebra
Turricula (T. javana resembling T. regularis in the Indopacific)
Bathytoma (Indopacific)
Ringicula
Niso (Indopacific)
Hadriana (one living species in the Mediterranean)

The actual Indopacific or West Indian occurrence of tropical Upper 
Oligocene genera is connected with the dismemberment of the once uninter
rupted Tethys (cf. Ekman 1953). With the numerous tropical genera we can 
confront only a few Boreal genera:

Y oidia
Limopsis
Astarte
Cyprina
Hiatella
Bonellitia
It is to be pointed out that, owing to the phenomenon of “tropical sub

mergence”, the above cold-resistant genera will occur also under warmer 
climates, at greater depths. Cyprina reaches down to the Bay of Cadiz, 
whereas Limopsis aurita occurs according to the observations of the talis
man” as far south as the Azores and even along the Bermudas.

The generic composition of the Hungarian Upper Oligocene fauna thus 
indicates a warm, subtropical climate, of the kind 
now prevailing between 30° of latitude and the trop- 
i c s. The fact of faunal exchanges with the “Boreal region does not 
contradict this assumption, because even according to the latest opinions 
(Gorges 1952, Anderson 1961, Gripp 1961) the fauna then living in the 
North Sea basin was not boreal in the recent sense of the word, but a sub- 
tropical-mediterranean assem b lage.

In the list of tropical genera we have marked with asterisks those forms 
which did not extent north of the Paratethys. Hence, one t hird of the trop
ical genera occurring in the Paratethys is missing from the North Sea, which 
indicates a certain temperature difference. This difference could not have 
been too significant, however, considering the Mediterranean-subtropical 
climate of the North Sea, and thus the currents, if any, which came from 
there could probably not significantly cool the Paratethys.
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Consequently, we cannot explain the low lime content of the Upper 
Oligocene sediments by invoking climatic factors, but much rather by the 
nature of the region of erosion (cf. Ch. III. 3) as well as by the rapid detritic 
sedimentation. Wherever these two influences were cancelled m one way 
or another we do indeed find limestones (on the submarine rise about Eger).

These findings agree well with Andreanszky’s (1966) ecological analysis 
of the Upper Oligocene florae of Eger. According to him, a warm climate 
prevailed throughout the deposition of the succession exposed in the Wind 
Brickyard; the lower flora is subtropical, the upper flora indicates a 
“warm subtropical climate at the border of t h e 11 o p- 
i c a 1 zone”. The mean temperature of the air was 20 or 21°C + 10 C 
according to Andreanszky.

2. A COMPARISON WITH THE FAUNAL PROVINCES 
OF THE EUROPEAN OLIGOCENE SEAS

The geographical distribution of the mollusc species constituting the 
Hungarian Upper Oligocene mollusc fauna according to the synoptic 
Table IV are shown in Fig. 39.

More than one-third of the fauna consists of endemic species 
restricted to the Paratethys. The large number of endemic species proves 
that late in the Oligocene the Paratethys assumed 
the role of an independent European zoogeograph
ical unit, which justifies its separation from the 
M e d i t e r r a n e a n p r o v i n c e.

The number of the cosmo politic species common all over 
Europe is 34. They include Anadara diluvii, Pteria phalaenacea, Anomia 
ephippium, Taras rotundatus, Lucinoma borealis, Macoma elliptica, Panopea 
menardi, Corbula gibba, Pirenella plicata, Calyptraea chinensis, Polinices 
olla, Polinices catena s. 1. These were “successful” forms with a great deal 
of adaptability as indicated by the long hemerae of most of them. Indeed, 
many of them live even now.

There are 47 species known from two provinces and 69 species known 
from one province in addition to the Paratethys. The latter reflect the 
B o r e a 1 a f f i n i t, i c s of the Hungarian Upper Oligocene fauna (3a 
species). The Boreal influence was much stronger than the Mediterranean 
(18 species), and this must not be left out of consideration when attempting 
a palaeogeographic reconstruction of the European Upper Oligocene even 
if the exposures now accessible do not enable us to plot on a map the direct 
passage between the two. . , ,.

Incidentally, this Boreal affinity of the fauna has been recognized rat lit i 
early by a number of authors, including Hofmann, Fuchs, Koch, Bo< kh, 
Telegdi-Roth, Sorgenfrei (1940) and others.

SeneS, too, had made an effort at pinpointing the Upper Ohgocene 
(“Aquitanian") passage between the Paratethys and the North Sea I e 
subsequently stated, however, the Boreal element in . ,on
Central Paratethys to be a more relic, with no direct Upper Ohgoi
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Fig. 39. Distribution of Hungarian Upper Oligocene mollusc 
species in the marine faunal provinces of Europe. Close relations, 
contracted in the upper diagram, have not been taken into 

account in the lower diagram

nexion between the two basins (Sene§ 1961, 1962, Buday et al. 1965). 
Anderson (1961) in an earlier standpoint most decisively refuted any con
nexion during the Upper Oligocene between the North Sea basin and 
Southeast Europe: “Die stratigraphische Befunde lassen Hir eine derartige 
Meeresver  bindung keine Anhaltspunkto erkennen” (130). He felt that this 
affinity had been stipulated by certain authors on the basis ol erroneous 
correlations and incorrectly identified fossils. In a more recent oral com
munication, however, he was kind enough to state that he had changed his 
opinion, precisely on the strength of the Hungarian malaoological evidence.

Droo’ger (in Anderson 1963, p. 121), in a contribution to an earlier 
lecture of Anderson, considered it certain that the North Sea basin had 
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been connected — even if only for a short span of time — with the Mediter
ranean region. He sought the connexion through Hessen and Bavaria, for 
proof he adduced the presence at Eger of Miogypsina septentnonahs and 
Levidocyclina morgani. . . ,

Anderson (1961) pointed out the lack of Southeast European immigrants 
in the Chattian fauna of the North Sea: . behauptete Faunenaustausch
sehr einseitig von Norden nach Siiden gegangen sein musste, was nicht sehr 
wahrscheinlich ist” (130). Still, this one-way north—south migration of the 
faunae is not so much of a nonsense as it would seem: let us invoke here 
Anderson’s (1961) theory which states the fauna of the Boreal province to 
be of North Atlantic origin. The southward migration of the North Atlantic 
fauna was due to the gradual worsening of the climate during the Tertiary. 
This southward shifting of the climatic zones explains also why a fauna 
similar to the actual Mediterranean-Lusitanian fauna lived in the North bea 
during the Upper Oligocene and the Miocene.

The further analysis of the situation requires a temporal breakdown of the 
data on geographical distribution. The diagram in Fig. 40 shows the geo
graphical spread during the Upper Oligocene of the species that arose in the 
Chattian age. It is seen that in the Hungarian Upper O 11- 
g o c e n e there are 60 species which f i r s t c r o p p e d up 
during the Chattian age also mother fauna 1 p r o v- 
i n c e s Of these, 25 arose simultaneously in the Hungarian and Boreal 
Chattian; moreover, most of these (17) do not occur outside the Paratethys 
except in the Boreal Upper Oligocene (e.g. Nucula schmidti, Musculus philip- 
pii Modiolus dunkeri, Pitar beyrichi, Solecurtus basteroti, Sihqua nysti, 
Ensis hausmanni, Polinices catena helicina, Erato prolaevis, Hinia schlot- 
heimi, Turris coronata, Niso minor, Cylichna lineata). Other species arising 
simultaneously (in the Upper Oligocene) in the Paratethys, the Mediter
ranean and Boreal provinces include Gari angusta, Amaea amoena, polinices 
josephinia olla, Calyptraea chinensis, Ficus condita. It would be hard to ten 
whether these species migrated 
from north to south or the
other way round, as they all 
emerged within the same age.

In any case, the above-men
tioned 25 species that arose in 
the Upper Oligocene both in 
the Paratethys and the North 
Sea cannot any means be re
garded as“Rupelian relics” (cf. 
SeneS). Anyhow, the assump
tion of a relic fauna merely 
passes the baby to another, 
earlier stage, as Boreal relics 
should have been left behind 
by a true Boreal fauna. The 
course of the Middle Oligocene 
marine passage is, however, as 
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little known as that of the Upper Oligocene one. This was pointed out by 
Rutsch (1962) in a thorough study questioning the existence of the Middle 
Oligocene marine passage along the Rhine (the “Raurachische Meeresstras- 
se”), which should have connected the Swiss Molasse basin through the 
South Rhine Graben with the Mainz Basin.

We may agree by and large with Anderson’s hypothesis of the southward 
shift of faunae; a fact in point is that many of the tropical genera could not 
penetrate into the Upper Oligocene North Sea (cf. Ch. IV. 1). The obstacle 
to their penetration must have been, however, climatical rather than palaeo* 
geographical. There are also some species which are known in the 
M e d i t e r r a n e a n region from the Oligocene on w a r d, 
but crop up only in the Miocene in the Boreal prov
ince (Taras rotundatus, Venus multilamella, Macoma elliptica, Thracia 
pubescens, Architectonica carocollata, Xenophora deshay esi}. We may add 
those Boreal Miocene species which first appeared in the Upper Oligocene 
of the Paratethys: Limopsis anomala, Natica tigrina. These species migrated 
from south to north: there was, then, also a “countermigration”of some degree.

Thus, while the excessive number of Boreal species, and the relatively large 
number of common species arising simultaneously in both regions in the 
Upper Oligocene, suggest that a direct marine connexion between the North 
Sea and the Paratethys can be taken for granted, there still remains the 
problem of the marine passage along which the faunal exchange could take 
place.

According to all the evidence, the Paratethys was embraced by dry lands 
in the north: the faunal exchanges within the Paratethys operated west to 
east and east to west. This is observed also within Hungary (Ch. III). The 
Swiss Upper Oligocene molasse was purely limnic (Rutsch 1962), so that 
the basin was closed also in the west. It is thus logical to seek the passage in 
question in the east, through Poland and the Ukraine, one link in the chain 
possibly being the Carpathian Flysch belt (Kosmac or Polanica strata, 
Krosno and Brebu beds). The wide spread of strata corresponding to 
Merklin’s (1962) “Bajgubek horizon” with Corbula helmerseni in Southern 
Russia (“Middle Maikop series”) the gradual eastward deepening of the 
Hungarian part of the Paratethys, which went on also in the Lower Miocene, 
all confirm the above hypothesis.

Arguments against this hypothesis include among others Anderson’s 
(1961) statement that the North Sea did not reach farther east in the Upper 
Oligocene than the Cilleborg- Sternberg Cottbus Kassel line. On the 
Early Upper Oligocene maps of Krutzsch et al. (1963) and Ahrens et al. 
(1963) the open-sea facies is not limited in the east: it extends over to 
Poland. Although most of the Oligocene known from the deep drillings in 
Western Poland is considered Rupelian, ami the presence of any Upper 
Oligocene is open to doubt, Poland may be an important link in the chain 
leading to the east (GORTYNSKA et al. 1962). The problem of the Eastern 
border of the North Sea cannot be regarded as settled in the light of the 
evidence now available.

Besides the largely boreal affinities the M editor r a n e a n - A t - 
1 a n t i c affinities must not be neglected, either; if we consider the 
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species that first appeared during the Chattian (Fig. 40), we find that there 
are 20 species which arose at the same time also in the Mediterranean, and 
supposing the Atlantic species reached us through the Mediterranean, we 
can put at 35 the number of species that appeared simultaneously, that is, 
in the Upper Oligocene, in the Atlantic-Mediterranean region as well as in 
the Paratethys, while missing at the same time from the Boreal region. Let 
us point out,-' however, that some of the “Tongriano” species — which are 
regarded here as Upper Oligocene in their totality — might actually be 
older (cf. Lorenz 1962). The species common between the Paratethys and 
the Mediterranean province in the Upper Oligocene strata are the following: 
Chlamys northamptoni, Cardita arduini, Isocardia subtransversa abbreviata, 
Ringicardium buekkianum, Zozia antiquata, Gari protracta, Corbula carinata, 
Thracia pubescens, Thr. pubescens bellardii, Clavagella oblita, Gibbula affinis 
protumida, Turritella beyrichi percarinata, T. archimedis, Protoma cathedralis, 
Architectonica carocollata, Diastoma grateloupi turritoapenninica, Xenophora 
deshayesi, Galeodes basilica, Dentalium apenninicum, D. simplex, Marginella 
gracilis. These are complemented by species which, in addition to the above 
two provinces, occurred also in the Atlantic Chattian: I ecten arcuatus, 
Flabellipecten burdigalensis, Crassatella carcarensis, Venus multilamella. The 
species which arose in the Upper Oligocene both in the Paratethys and the 
Atlantic province are the following: Nucula mayeri, Astarte gracilis degran- 
gei, Cardita monilifera, C. ruginosa, Globularia gibberosa sanctistephani, 
Vexillum peyreirense, Clavus venustus, Cylichna cylindracea raulini, Roxania 
burdigalensis, Fustiaria taurogracilis, Cadulus gracilina, and a species that 
had emerged in the earlier Oligocene, Linga columbella. Let us emphasize 
that, of the above-mentioned Mediterranean-Atlantic Oligocene species 
represented also in the Paratethys, not one can be found in the Boi- 
eal Oligocene! All this proves that there was a lively faunal exchange 
also with the Mediterranean in the Upper Oligocene. The geographical 
position of the marine passage between the Mediterranean and the 
Paratethys is, however, just as problematical as in the case of the 
North Sea. It would be most logical to seek a connexion through North
ern Croatia and Northern Slovenia, towards Northern Italy, as suggested 
by the Krapina-Radoboj and Zagorje localities of the Oligocene, and as it has 
been assumed by Sene§ (1960). .

The Hungarian Upper Oligocene fauna as a whole reveals a Boreal 
dominance. 'Phis is not Hie case, however, with all the separate vertical sub
divisions of the fauna (Ch. V). We have carried out so far the appropriate 
analysis on two successions: those of TbrbkbAlint Budafok and Egei. <
have found in both eases that at the deeper levels of the Upper Oligocene 
the Boreal element is highly preponderant, whereas at the higher levels 
those are accompanied by numerous Mediterranean (but still Oligocene 
species, making up the fauna about half-and-half. I his is summarize 
below.
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The enrichment of data may one day permit to approximately dat e w it hin 
the Upper Oligocene a mollusc fauna merely by making use of the above 
index. ... r

So much is clear from the foregoing that at the beginning ot 
the Upper Oligocene a strong Boreal influence was 
felt and the North Sea species were predominant. 
In the second half of the Upper Oligocene, an in
creasing Mediterranean influence appeared: mix
ed Boreal-Mediterranean faunae came to exist. For 
the beginning of the Upper Oligocene we must assume a direct marine con
nection between the Paratethys and the Nort Sea. this connection might 
have broken already towards t he end of the Upper Oligocene but it certainly 
did not survive the turn of the Oligocene-Miocene. In the Upper Oligocene, 
the immigration of Mediterranean species signals the opening of a marine 
passage towards the Mediterranean. In the Lower Miocene (Eggenburgian) 
this probably was the only passage to remain open, as besides a few scarce 
Northern relics most of the Miocene species are of Mediterranean origin. 
The floral changes in the Wind brickyard profile (Eger) suggest an attractive 
hypothesis. According to Andreanszky (1966), the “upper Hora signals 
a somewhat warmer climate than the plant remains at the lower levels. 
We may thus assume that the Mediterranean species were absent early in 
the Upper Oligocene for climatical rather than geographical reasons: their 
immigration would then be due to a “warming up at the end ol the lipper 
Oligocene. .

The geographic position of the connecting marine passages is entirely 
uncertain. The connection with the North Sea might have been through 
East Rumania —Southern Russia —Poland, whereas for the connection with 
the Mediterranean we may, with SeneS assume a passage from Northern 
Italy (Schio and Belluno beds) through Slovenia and Croatia (Krapina, 
Radoboj).
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V. STRATIGRAPHIC PART

1. CORRELATION BETWEEN THE PALAEOGEOGRAPHIC 
UNITS WITHIN HUNGARY

In the following we shall prove the contemporaneity of the successions dis
cussed in detail in Chapter II. This problem has repeatedly been raised 
before in connexion with the correlation of the Eger fauna and the Pectun
culus sands, and with the search for the continuation of the Pectunculus 
sands “disappearing” at the Galga valley (cf. Ch. II). The comparative < 1a- 
gramsof Fig. 41 are based on Table I. They reveal the considerable zoogeo
graphical uniformity of the Hungarian Upper Oligocene. ,

The only striking fact is the independence of the Eger—Sajo Valley 
region (more than one-third of the species are known from no other Hungar
ian locality). One of the reasons for this is that the deep subiittoral —• 
shallow bathyal facies is exceedingly rare elsewhere; another reason is the 
greater richness of the Eger fauna;'the number of species common with 
other regions ranges from 0 to 54 percent; in the faunae composed of fewei 
species of the other regions the percentage of Eger forms is 53 to 64.

Disregarding the Eger—Sajo Valley faunae in our comparisons, the 
species of the V6rtes -Gerecse region occur to the extent of 25 to 100 per
cent, those of the Pilis—Cserhat region from 54 to 84 percent, those of the 
Budapest region from 40 to 74 percent in the other regions. The species 
restricted to a single palaeogeographieal unit make up from 0 to 13 percent 
of the species. .

All this shows the Hungarian Upper Oligocene fauna to be rather uni
form: the environs of Eger stand apart merely because of the large number 
of species and some facial peculiarities, which in the past have led to some 
erroneous chronological conclusions. With the exception of the Bakony, at 
least half of t he faunae of the other palaeogeographieal units are composed 
of species that occur also at Eger: the rare and interesting species of Eger 
tend to crop up one bv one also in other regions, as more and more material 
is being accumulated (e.g. t he occurrence of Eullia hungarica m E col- 
lectiva in layer No. 4 of Pacsirta Hill at Budafok). All this is sulheiont 
proof of contemporaneity.

2. CORRELATION WITH THE EXTRA HUNGARIAN FAUNAE 
OF THE PARATETHYS

The contemporaneity of the South Slovakian H ‘ lc J11 
(Kovrov) fauna with the Hungarian Upper ( igoeene c ■ 
for certain (Ch. II). Most of the beds regarded by Buday et al. (196o) as
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Aquitanian are contemporaneous with 
our Upper Oligocene and belong into 
the Egerian stage. The exceptions 
include the Miogypsina beds of Bretka 
(Papp 1960, Vanova 1959) and possibly 
some faunae with Amussium. In the 
Carpathian foredeep, Velke Pavlovice is 
the only macrofaunal locaIity(CTYROKY, 
1961) which, by the presence of Glycy
meris latiradiata among others, can be 
said to be contemporaneous with the 
Hungarian Upper Oligocene. At this 
same locality, Cicha could on a micro- 
palaeontological basis distinguish a 
Chattian and an Aquitanian stage (in 
the Zdanice-Hustopece succession: Bu- 
day et al. 1965). No “Chattian” macro
fauna could, however, be identified 
anywhere in Czechoslovakia over and 
above the mollusc faunae called “Aqui
tanian” and formerly held to be Lower 
Miocene by the Czechoslovak special
ists (and Upper Oligocene by me). At 
present, the faunae in question are 
placed in the Egerian, this newly 
established stage being regarded as 
transitional, Oligo-Miocene unit.

In Austria, in the molasse ol 
the Alpine foredeep it is the Melker 
Serie in the sense of Kapounek et al. 
(1960) that corresponds to the Hungar
ian Upper Oligocene. The cited au
thors regard this sequence as Upper- 
Oligocene in its lower part and Lower 
Miocene, i.e. Aquitanian in its upper 
part. The macrofauna of the Melker 
Serie is relatively little known (Elli
son 1940). On the basis of a review by 
Sieber (1953), the faunistical identity

Fig. 41. Faunistic relations between the 
palaeogeograph ieal units of the Hungarian 
Upper Oligocene sedimentary basin, in terms 
of common-species percentages. The little- 
known Central C'serluit Ozd region has been 
left out of consideration. “Endemic species" 
here means a form restricted to the given 

region 
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of the Hungarian Upper Oligocene with the Melker Serie can be convincing
ly established. At present, this “Serie” is placed into the Egerian by the 
Austrian authors (Papp 1968). After closing my manuscript Steininger 
and Rogl have published a fauna including Miogypsina formosensis from 
Plesching bei Linz, proving the Egerian age of the “Linzer sande .

The kinship between the macrofaunae of the Bavarian M o 1 a s s e 
and the Hungarian Upper Oligocene has already been emphasized by 
Fuchs (1893), Wolff (1897), Telegdi-Roth (1914), Noszky sen. (1936) and 
Holzl (1962). The last-cited monograph by Holzl on the faunae of the Bad 
Tolz beds and other contemporaneous strata is a further proof of this similar
ity. The number of the common species is 88, which is one-third of the 
Hungarian Upper Oligocene fauna and almost half of the Bavarian fauna 
of altogether 200 species. The Bad Tolz type fauna is considered Upper 
Oligocene by Holzl himself, but the “classic” fauna of the 1 halberggraben 
near Traunstein is somewhat of a problem. The results of a re-study by 
Holzl have not been published so far; we have only Wolff s (1897) mono
graph and the preliminary fossil lists of Hagn and Holzl (1952) to go on. 
There undoubtedly are many affinities with the Hungarian Upper Oligo
cene (e.g. Glycymeris latiradiata has been described from there), but in 
Hagn and Holzl’s lists the number of Miocene species is much larger than 
in the Hungarian Upper Oligocene faunae. Alter a kind verbal information 
of Mr. Steininger, the Thalberg fauna includes also the Miogypsina 
formosensis, which new discovery confirms the earlier presumptions on the 
Upper Oligocene age of this locality, which can now be regarded as Egerian.

Proceeding towards the southwest, the Croatian fauna of 
K r a p i n a R a d o b o j-G o 1 u b o v e c, restudied by Anic (1952), is 
contemporaneous with the Hungarian Upper Oligocene. In these strata, 
called “Sotzkabeds” by Hoernes (1874), Ani<5 has identified such “Hungar
ian” species as Babylonia eburnoides umbilicosiformis and Turritella beynchi 
percarinata. Almost all the forms occur also in the Hungarian Upper Oligo
cene. The Croatian Upper Oligocene transgressively overlies the Triassic 
just as its Hungarian counterpart intheVdrtes- Gerecse area. The “botzka 
beds” overlie t be basement also in Slovenia, about Trifail and Sagor(Bitiner 
1884). Accordingto Papp (1959), the “Sotzkabeds” are overlain here by 300 
metres of clavs with Lepidocyclina tournoueri and M logypsma cf. formosensis. 
these strata, should bo regarded as still Upper Oligocene (“Chattian ). Earli
er, Papp (1954) held these clays to bo contemporaneous with the Hungarian 
Kiscell Clay on the basis of Clavulinoides sza.b6i occurring in it: he was 
wont to regard the “Sotzka beds’ as “pre-Chattian in 1954. , ajzon 
(1958) assumed them on the same basis to be contemporaneous with the 
lower Cvrena beds of Dorog, likewise a deeper Oligocene, Even n, an o'der 
Oligocene age should bo definitely established lor the .H<? /
Zagorje, this would by no means apply also to the Krapma-Kado >oj < < 
posits which lie far from and are also otherwise independent oi the 
venian locality; the Upper Oligocene age of the latter can be regarded at 
firmlv established on a maerofaunal basis. .

I n T r a. n s y 1 v a n i a, the Follogvar deposits with Corbulathe 
Zsomhor and PusztaszentmihAly localities described by Koch (h • h • 
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with largely brackwater faunae, should at least in part be considered con
tinuations of the Hungarian Upper Oligocene. The number of common 
species is especially large in the Pectunculus sandstone observed by Hof
mann (in Koch 1894) “in the area of the united rivers Szamos and Lapos”. 
A deep sublittoral clayey facies also occurs here. In the beds underlying 
the Lower Miocene Korod fauna re-studied by Raileanu and Negulescu 
(1964), the Upper Oligocene with Ampullina crassatina, Tympanotonus 
margaritaceus, Pirenella plicata is present just as in the Zsil Valley; the first 
monographer of the latter (Hofmann 1870) described from there Mela- 
nopsis hantkeni among others.

The above-enumerated successions of the Central and Western Para
tethys, contemporaneous with the Hungarian Upper Oligocene, would under 
the proposals and program mentioned farther above be subsumed under 
the heading of the Egerian stage.

In the Eastern Carpathians, the Krosno and Polyanitsa beds 
are presumably Upper Oligocene (Vialov 1964).

It was Merklin (1962) who- called attention to the similarity between 
the South Russian and Hungarian Upper Oligocene. The strati
graphic unit comprehensively termed the Baygubek horizon, of a “Chat- 
tian-Aquitanian” age according to Merklin, includes the upper Corbula 
beds of Achalcik in Grusia, the Zelenchuk beds of the Northern Caucasus, 
the Karagin beds of the Southern Mangyshlak in addition to the Baygubek 
sands and sandy clays of the Ust-Urt. It corresponds further to the “middle 
Maikop series”. The faunae of the overlying Upper Maikop, Sakaraul and 
Olgin beds are fully identical with those of the Eggenburgian in the Central 
and Western Paratethys, with the Hungarian Lower Miocene (Budafok, 
Salgdtarjan) and with the Korod fauna. Die “Askania beds” about the 
Black Sea constitute a welcome connecting link towards the Carpathians 
(NOSOVSKIJ 1962).

3. THE PROPORTION OF OLIGOCENE TO MIOCENE SPECIES 
IN THE HUNGARIAN UPPER OLIGOCENE

Definitions of Oligocene and Miocene species have been given in Chapter I. 
Analyzing the Hungarian Upper Oligocene fauna in its entirety we obtain 
the result stated in the diagrams of Fig. 42.

Two-thirds of the species are stratigraphically “indifferent”, persistent 
and endemic. The chronologically relevant one-third of the fauna reveals 
a decisive majority of Oligocene species. From the data given by Glibert 
(1957) 1 have computed that also the Belgian Upper Oligocene contains 
10 percent Miocene elements; the percentage is even higher in the strato
type.

Miocene s p e c i e s, or species whose close relatives are known from 
the Miocene, are the following: Limopsis anomala, Clycymeris latiradiata 
subfichteli, Mytilus aquitanicus, Chlamys incomparabilis, Pitar undata, Pitar 
gigas schafferi, Venerupis ex aff. basteroti, Arcopagia subelegans, Apolymetis 
lacunosa, Angulus planatus ancestralis, Theodoxus gratcloupianus, Turritella
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Fig. 42. Distribution according to their hemerae of the 
Hungarian Upper Oligocene mollusc species. (For the con
cepts of Oligocene and Miocene species see Chapter I. 4.) 
Close relations, mainly subspecies, contracted in the lower 
diagram, have not been taken into account in the upper 

diagram

venus, Bittium reticulatum densespiratum, B. spina agriense, Strombus coro- 
natus, Rostellaria dentata, Natica tigrina, Zonaria globosa, OcinebrinM crassi- 
labiata trivaricosa, O. schbnni, Babylonia eburnoides umbilicosiformis, Hinia 
fortecosta,ta edentata, Euthriofusus burdigalensis, Fasciolaria plena, Olivella 
clavula vindobonensis, Athleta rarispina, A. ficulina, Turris trifasciata, (onus 
dujardini egerensis, Melanella spina.

O 1 i g o c e n e species or closely related forms include Nucula combi, 
N. schmidti, Nuculana psammobiaeformis, Yoldia raulini, Glycymeris lati
radiata obovatoides, Modiolus dunkeri, Pecten arcuatus, Chlamys ex. alh 
decussata, Ostrea gigantea callifera, 0. cyathula, Crassatella carcarensis, C. 
bosqueti, Cardita ruginosa, C. arduini, Cyprina islandica rotundata, Taras 
fragilis, Cavilucina droueti schloenbachi, Thyasira vara angusta, hingicai- 
dium buekkianum, Pitar splendida, Dosiniopsis sublaevigata, (lari protracta, 
G. angusta, Siliqua nysti, Ensis hausmanni, Clavagella oblita, Thracia pube
scens bellardii, Cuspidaria, clara, C. neoscalarina, Calliostoma elegantuhim 
hegeduesi, Turritella beyrichi, T. beyrichi percarinata, Mathilda schiei xii, 
Diastoma grateloupi turritoapcnninica , Rostellaria bicarinata, GhbuUtna gi > 
berosa, G. gibberosa sanctistephani, G. gibberosa callosa, Ampullina ciassa^ina,^ 
Erato prolaevis, Zonaria subexcisa, Cassidaria. depressa, C. nodosa, teas 
concinna, Galeodes basilica, Streptochetus elongatus, 1 exillum peyieirense 
Volutilithes multicostata, I', proximo, Una granulata, Maigim a giaci 
Turris selysii, T. konincki, Turrieula regularis, Claras venustus, Asthenotoma. 
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obliquinodosa, Raphitoma roemeri agriensis, Niso minor, Melanella nau- 
manni, M. naumanni depressosuturata, Syrnola ex. aff. subulata, Actaeon 
punctatosulcatus, Cylichna lineata, Dentalium densitextum dejtarense, D. fis- 
sura, D. apenninicum, D. simplex.

4. THE ORIGINS AND FURTHER EVOLUTION
OF THE HUNGARIAN UPPER OLIGOCENE FAUNA

No more than 21 percent of the species in the Hungarian Upper Oligocene 
fauna are known to occur also in the older Oligocene of the Paratethys 
(South Bavarian molasse, Kiscell Clay, South Russia). These 52 species 
lived on in place during the Upper Oligocene. Faunal evolution within the 
Paratethys underwent a sharp “faunal break” at the lower limit of the 
Egerian. One cause of this break must have been the sharp change in facies, 
which replaced the overwhelmingly bathyal facies of the Rupelian with 
shallower marine and nearshore facies in the Upper Oligocene. It is never
theless remarkable that the break should be rather sharp even where the 
Kiscell Clay facies survived into the Upper Oligocene (Eger— Sajo Valley). 
The abundant appearance of Hinia in the molluscan clay of Eger, which 
hardly differs in facies from the Kiscell Clay, is a case in point. It is interest
ing to note that in the North Sea region the emergence of Hinia is con
sidered one of the criteria of the Rupelian/Chat tian limit.

The remaining 79 percent of the Hungarian Upper Oligocene fauna had 
immigrated at the beginning of the Chattian (Egerian) or developed locally 
during the Upper Oligocene.

At the present time, we know 20 species as certain immigrants from 
some other European faunal province, more precisely from the North Sea 
in most of the cases; the species in question had already occurred in the 
Rupelian there, and cropped up only from the Upper Oligocene on in the 
Paratethys. This confirms rather nicely our palaeogeographical conclusions 
in point Ch. IV. 2.

Species restricted to the Egerian Species 
occurrina 
also in the 
Miocene

4 Species persisting into the Miocene L\'\ xN .x J AX\\\A-N<\ , 1771
Fig. 43. Distribution of Hungarian Upper Oligocene mollusc species 
according to date of first appearance and persistence into the Miocene
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We know 60 species (24 percent) 
which arose in the Upper Oli
gocene simultaneously in Hungary 
and elsewhere in Europe (Fig. 43). 
It is interesting to study the geo
graphical distribution of these spe
cies in the Upper Oligocene (cf. Ch. 
IV. 2): it reveals that these simul
taneous appearances raise the indis
pensable condition of a marine pas
sage between the Mediterranean 
and the North Sea through the

Number of species 
0 10 20 30

I----------- ------------- I------------

Total number of UUSSH-S
Miocene species .............................
Paratethyan Miocene
Mediterranean — 
Atlantic Miocene 1 J
Represented also in ggj 
Boreal province

Fig. 44. Distribution over the European 
Miocene of the Miocene species repre
sented in the Hungarian Upper Oligocene

Paratethys.
Lastly, 116 species appear first in the Upper Oligocene of the Paratethys 

(the Egerian) and have not so far been found anywhere in deposits of the 
other Upper Oligocene basins of Europe. A great majority (94 species) of 
these species of doubtlessly local evolution did not survive into the Miocene: 
as far as we are able to tell at present, they either died out or mutated at 
the end of the Upper Oligocene. The remaining 22 species are, on the other 
hand, known also from the Miocene: their distribution in the Miocene sheds 
some light upon their trends of migration (Fig. 44). Almost all of them 
remain established in the Paratethys, but more than half of them expand 
into the Mediterranean-Atlantic province. However, none of them occurs 
in the Boreal Miocene alone. Hence, the species of Egerian origin which did 
not transgress the boundaries of the Paratethys until the Miocene did not 
find their way into the Boreal province, or did so only with a Mediterranean- 
Atlantic detour, as the northern communication got severed by the end of 
the Upper Oligocene or even earlier (cf. Ch. IV. 2).

The total number, disregarding the time of first appearance, of the species 
surviving into the Miocene is 91, more than one-third of the entire fauna. 
The correlation table (Fig. 45) shows the geographical distribution of the 
species surviving in the Miocene to be the following:

Paratethys 77
Mediterranean province 55
Boreal province 46
Atlantic province 58

The same table reveals a striking Boreal Mediterranean affinity among 
Hie Oligocene and persistent species, and a not less striking Mediterranean- 
Atlantic affinity among the Oligocene species surviving into the . locene.

The above findings imply that
(1) the "past” of the Paratethyan Upper Oligocene fauna within the 

bounds of the Paratethys was rather short and uneven u , . than 
fauna in its overall aspect seems to stand closer to the ■ io
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Fig. 45. “Space-time” correlation diagram of Hun
garian Upper Oligocene mollusc species. The pigeon
holes show numbers of species and a column of pro
portionate height. For instance, of the total number 
of 249 species, 52 occur in the Boreal Oligocene, 37 
in the Atlantic Miocene, and 49 in the Paratethyan 

Miocene

to the older Oligocene faunae of the Paratethys. This was the main cause 
of the Chattian/Aquitanian controversy in this region.

(2) Oligocene Boreal affinities are very strong and Oligocene-Mediter
ranean affinities are not much weaker: it was the recognition of these that 
had served as a basis for the correct correlations of more than a century ago.

(3) The Miocene Mediterranean affinities were somewhat weaker than 
those in the Oligocene, and there were significant Miocene Atlantic affinit ies, 
which further contributed to the Chattian/Aquitanian controversy.
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(4) The Miocene Boreal affinities were almost negligible.
The detailed complex analysis on a stratigraphic and palaeogeographic 

basis of the above overall image has led, however, to quite unequivocal 
findings both regarding the simultaneous Mediterranean and Boreal aitin- 
ities and the Upper Oligocene age of the fauna.

5. THE PROBLEM OF A FINER SUBDIVISION
OF THE HUNGARIAN UPPER OLIGOCENE ON A MACRO- 

FAUNISTIC BASIS

We have had but a few extensive, uninterrupted fossil-rich profiles which 
permitted a layer-to-layer study of the proportions of Oligocene and Mio
cene species. In the Szentendre—Visegrad Mountains and in the Eastern 
Borzsony, near Diosjeno, Miocene species make up no more than 8 to 
10 percent of the faunae in the deeper Upper Oligocene, beside 20 to 30 per
cent Oligocene species: on the other hand, in some topmost faunae, the num
ber of Miocene species may surpass that of the Oligocene ones (almost 
20 percent Miocene beside 10 percent Oligocene: for details see Ch. 11 . 
We have observed that the Miocene preponderance is restricted to littoral, 
brackwater communities (Mytilus aquitanicus, Pitar undata and Tympano- 
tonus-Pirenella communities), while in the subiittoral facies the Oligocene 
species kept their majority even in deposits overlying some littoral deposits 
of Miocene aspect. These successions with alternating “Oligocene am 
“Miocene” faunae undoubtedly indicate a border region and, given the 
present tools of correlation, it would be hard to tell whether these beds are 
contemporaneous with the lowermost horizon of the Aquitanian type pro
file or with the top of the Doberg profile at Biinde. All this confirms 
Bockh’s (1899) excellent observation that “the brackisher the deposit, 
the more abundant the Miocene species. In the God fauna they have just 
attained a majority. These strata could be considered straight Miocene, i 
it were not for the stratigraphic position which places it beyond doubt that 
the beds in question correspond to the Pectunculus sands . . . (37).

The Torokbalint Budafok and Eger profiles indicate a gradual increase 
in the abundance of Miocene species, but one that is insufficient to surpass 
the Oligocene figures.

Oligocene Miocene

per sent

Higher Upper 
Oligocene Eger, “K layer”

Budafok, Paosirta Hill, layer 
No. 4.

25 (18) 7 (15)

34 14
Deeper Upper 
Oligocene Eger, Molluscan clay

Tdrdkb&lint fauna
23
35

3
5
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The relative proportions of the Oligocene and Miocene species can on 
an average be characterized by the following figures:

TT. , T’ m- OligoceneHigher Lipper Oligocene: —- ------ - = 2.3
Miocene

TA TT nr Oligocene _Deeper upper Oligocene: —- -------= <.3
Miocene

We cannot speak of an overpowering “invasion” of Miocenes species: 
gradual increases in their number are to be expected on the basis of the 
data now available also in other successions. This may serve as a basis for 
a further subdivision of the Upper Oligocene at a later date. In contrast 
to the gradual increase of Miocene element during the Egerian, a real 
“invasion” of Mediterranean—Miocene taxa occur at the upper boundary 
of this stage. The new, allochtonous fauna of “Loibersdorf-type” opens a 
new age at the Egerian/Eggenburgian boundary.
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VI. SYSTEMATIC PART

This part contains descriptions of 240 taxa. Of these, ten are described here 
for the first time; further 31 species or subspecies have been first described 
in some of my earlier publications. The number of Hungarian Upper Oligo
cene species previously unidentified or unfigured (not counting mv own 
publications since 1961) is round 150. Of these, at least 50 species have not 
even been included in the fossil lists. Also in the case of known species, 
erroneous identifications or nomenclature had often to be corrected. Many 
species turned out to be much more widespread in the Hungarian Lpper 
Oligocene than hitherto believed. Let me repeat that all the material 
treated below consists of forms personally inspected and studied by me: 
most of them I have collected myself. As regards the molluscs from earlier 
collections (Telegdi-Roth. Leganyi, Streda, Csepreghy-Meznerics 
BenkS—Czabalay) and from borehole cores kindly placed at my disposal, 
1 have examined only those for which not only the locality, but also the 
precise layer of origin was known. In literature — especially in Noszky 
sen. (1936) — a number of species are mentioned which 1 could not find 
in the collections, in most of the cases owing to the firebrand that had 
devastated the Geo-Palaeontological Collection of the Museum of Natural 
History in 1956. These species do not figure in the present book. Anyway, 
as has been proved by repeated recent collections at the same localities, 
the species in question must have been extraordinary rarities in the Hungar
ian Upper Oligocene, and so untypical as to be negligible even, in the fore
going synoptic chapters.

In the description of the individual species I have adhered to the follow
ing order:

(a) List of synonyms; enumeration of the most important synonyms, 
with reference to some fundamental last-century monographs and the most 
modern publications. , . . ..

(b) Brief description, restricted to the traits of decisive importance, its 
length is often limited by poorish preservation (that is, by the small num >ei 
of identifiable traits). . - ,. •

(c) Dimensions, for the only purpose ol giving a rough idea o > 
of the fossil; the dimensions'given refer to the figured specimen un . ■ 
otherwise stated. „ , ._......(d) Remarks concerning variability; deviations from type if ai. , 
at ion of specific and subspeeific differences; remarks on nomem Latin , 
taxonomy and controversial points.
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ventral (bottom)side
Fig. 46. Terminology used in describing bivalve shells 

(largely after Andebson 1959)

(e) Palaeoecological remarks (with brief references to the known ecologi
cal and coenological features of the species in an Upper Oligocene context).

(f) Enumeration of the Hungarian Upper Oligocene occurrences of the 
species (in terms of the surface localities and boreholes discussed in detail 
in Chapter II, using the symbols introduced there: in the case of exposures, 
the locality name is hyphenated with the serial number, whereas in the 
case of boreholes it is not).

(g) Distribution in time and space (a brief outline of hemera and areal, 
without too many details).

The terminology used here for bivalves does not differ from the usual 
(cf. Figs 46 and 47).*  For the gastropods, I have adopted Cox’ (1964) 
terminology (Fig. 48).

* Let us point out however the following usage of terms. Convex invariably refers 
to the entire shell, i.e. it indicates some degree of bulbosity. Convexity of outline 
or margin is indicated by the adjective rounded. Concave is used as the opposite of 
both convex and rounded; in any particular case, its meaning is made clear by the 
context.

My taxonomical attitude is opposed to the exaggerated subdivision of 
mollusc species that was the mode at the turn of the century. I set up no 
intraspecific taxa even where there was a sufficient morphological justifica
tion if the biometric, geographical and stratigraphic justification was mis
sing — as contrary to Sacco, whose principal follower in Hungary was 
J. Noszky sen.

In taxonomic nomenclature, I have accepted the rules and recommenda
tions of the ICZN, being convinced that this is the only way to develop 
a “common language” and to avoid subjectivity. The continual changes
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in nomenclature reflect an ever-increas
ing state of consciousness concerning 
and knowledge of the subject matter, 
both fossil and written, of palaeontol
ogy, a continual evolution of our 
science. Keeping up with changes in 
nomenclature is indeed hard on the 
non-specialist (as has been pointed out 
in various papers by L. Strausz), but 
it is, in my opinion, not an impossible 
thing to demand.

As regards systematics, I have made 
use of Thiele (1931—35), Wenz 
(1938 44), Korobkov (1954—55), 
Keen (1958), Ebersin (1960), Pche- 
linzev and Korobkov (I960) and the 
relevant volume of the Treatise: cf. 
Cox (1964).

The fossil material has been inven
toried and is kept almost without 
exception (the described, measured and 
figured material in its totality) in Budapest, at the Geo-Palaeontological 
Collection of the Natural History Museum.
Mollusca

Bivalvia
Taxodonta

Nuculacea 
Nuculidae

Genu s: NUCULA Lamarck, 1799
Nucula schmidti Glibert, 1955 

Pl. I, figs 3 4

1884 Nucula compressa Phil, Speyer et Koenen, Pl. 16, figs 9 >
1836 Nucula compressa Phil. Noszky p. 86 _
1942 Nucula compressa Phil. — Herring, p. 13, Pl. 3, figs 14 li,an

21—22
1952 Nucula compressa Phil. Gorges, p. 10
1955 Nucula schmidti nom. nov. Glibert
1957 Nucula schmidti Glib. Glibert, p. 9, Pl. I,
1962 Nucula schmidti Glib. Holzl, p. 42, PL 1, Hg- •’

Oval valve with a beak displaced far back. (In the case ol Nik 
the usual shell-morphology of bivalves is reversed.) I he long, s g . 
rounded antero-dorsal margin meets the strongly rounded u'li • ‘
in a rounded acute angle. The short, slightly roundei pos < io< < < . ”.
continues in an angular dorsal margin. I he outer sut ace o
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suture
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neck

columellar folds
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siphonal canal

adapical channel 
parietal callus

siphonal fasciola

Fig. 48. Terminology used in describing gastropod shells 
(largely after Cox 1960)
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smooth, sometimes a little shiny; except for a few wide-spaced concentric 
depressions, no concentric ornament or growth line is visible even under 
a magnifying glass. On the other hand, the glass will reveal a dense radial 
ribbing issuing from the beak. The broad and flat individual ribs do not 
rise above the outer surface of the valve: they are so close-spaced as to be 
separated bv furrows looking like thin lines. The underlying mother-of- 
pearl layer shows no trace of this structure. The margins are serrate on 
the internal side.

Dimensions. Height: If mm; length: 14 mm.
Holzl (1962) pointed out how it can readily be distinguished from Nucu- 

loma laevigata-, the latter has no radial ribbing visible under the magnifying 
glass and no marginal serration. Glibert (1955) clarified certain problems 
of nomenclature.

Nucula is a genus of deposit-feeding protobranchs burrowing into a muddy 
bottom. They prefer fine-grained detritic sediment rich in organic debris 
and can stand relatively poor oxygenation fairly well, but are sensitive 
to significant changes in salinity.

N. schmidti is typical of the shallow sublittoral Nucula-Angulus com
munity. It sometimes crops up also in other sublittoral communities.

Hungarian Upper Oligocene localities: Many 9, Szomor 31, Zsam
bek 23,' 42, 43, Tok 52, Solymar 72 Pomaz-1, -6, Szentendre 2, -2, Dios- 
jenp-4, -7, Eger-l/k.

Distribution: It is restricted to the Upper Oligocene of the Para
tethys and of the Boreal region.

Nucula mayeri Hornes, 1870
Pl. I, figs 1—2

1870 Nucula Mayeri Hoern. Hornes, p. 296, Pl. 38, fig. 1
1912 Nucula Mayeri Hoern. Cossmann et Peyrot, p. 219, T. 5,

figs 21—24'
1936 Nucula Mayeri Horn. Noszky, p. 86
1958 Nucula mayeri Horn. Sene§, p. 27

The hardly rounded, almost trigonal valve differs from that ol N. schmidti 
in the following traits: t he beak is less displaced backward; the anterodois.il 
margin is consequently shorter and steeper, hardly rounded, the slight y 
rounded posteriodorsal margin is much longer. The posterior part of t he 
valve bears a. marked fold running from the beak to the concurrence ol the 
posterior and the ventral margins, thus defining a semicircular area, he 
surface ornament of the valve is much the same as that ol N. schmidti. m 
the radial ribs are somewhat narrower in N. mayeri and the ribbing is con 
sequently somewhat denser.

Dimensions. Height: 14 mm; length: 16 mm.
Typical of the Hinia-Cadulus community, this species preferred agreatet 

depth of water. It occurs, however, occasionally also in the a ( ip ( 
Odontocyathus and Pitar polytropa communities.
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Hungarian Upper Oligocene occurrences: Leanyfalu-2, Dejtar, 
Eger-1. .

Distribution: Within the Paratethys, it occurs m the Upper 
Oligocene and continues up to the Badenian in the Carpathian Basin. In the 
Atlantic province, it likewise appears in the Upper Oligocene (Peyrere 
fauna) and is known also from the Lower Miocene.

Nucula comta GoLDFUSS, 1837 
Pl. I, fig. 5

1884 Nucula comta Goldf. — Speyer et Koenen, Pl. 16, figs 17—26
1899 Nucula comta Goldf. — Bockh, p. 19, Pl. 5, fig. 4
1942 Nucula comta Goldf. — Heering, p. 12, Pl. 3, Fig. 23
1943 Nucula comta Goldf. — Albrecht et Valk, p. 107, Pl. 9, figs

316—319
1952 Nucula comta Goldf. — Gorges, p. 9
1957 Nucula comta Goldf. — Glibert, p. 10, Pl. 1, fig. 2
1958 Nucula comta Goldf; — Senes, p. 26
1962 Nucula comta Goldf. - Holzl, p. 39, Pl. 1, figs 2 -3
1963 Nucula comta Goldf. Baldi, p. 71, Pl. 1, fig. 1

Its shape recalls N. mayeri, but the valve bears besides the radial ribbing 
also some close-spaced, narrow concentric ribs well visible to the naked 
eye. This dense concentric ribbing permits it to be distinguished at first 
sight also from N. schmidti. In some extreme specimens the radial ribbing 
is so strong as to suggest a transition towards N. piligera Sandberger, 1863.

Dimensions. Height: 14 mm; length: 17 mm. convexity 5 mm.
Typical of the Pitar beyriehi community, N. comta occurs sporadioalyl 

also in shallow sublittoral communities. ,
Hungarian Upper Oligocene occurrences. Many 8, 9, Gyermely 

12, Mariahalom 36, 41, Zsambek 42, 43, Felsoorspuszta 44, Tok 51, Tbrok- 
balint-1, -2, Diosjeno-8.

Distribution: Known from the Paratethys and the Boreal pro
vince, it invariably occurs in Middle and Upper Oligocene deposits.

Gen u s: NUCULOMA Cossmann, 1907
Nuculoma laevigata SOWERBY, 1818

1866 Nucula peregrina Desk. var. Speyer, p. 42, 1’1. 5, figs 3 5
1884 Nucula peregrina Desk. Speyer et Koenen, Pl. 16, figs 1 7
1925 Nucula laevigata Sow. Kautsky, p. 21, 1’1. 2, figs 8 9
1942 Nucula laevigata Sow. Ijpeert, p. 21, Pl. L fig- :i
1942 Nucula peregrina Desk. Herring, p. II, Pl- 3, figs 18 20
1945 Nucula laevigata Sow. — Glibert, p. 9, 1’1. 1, Iig. 1
1952 Nucula peregrina Desk. — Gorges, p. 10
1957 Nucula peregrina Desk. — Glibert, p. 11, Pl. 1, iig, 5
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1958 Nucula laevigata Sow. — Holzl, p. 38, Pl. 1, fig. 4
1958 Nucula laevigata Sow. — Senes, p. 27
1958 Nucula peregrina Desh. — Senes, p. 26
1959 Nucula laevigata Sow. — Anderson, p. 70, Pl. 13, fig. 2
1962 Nucula laevigata Sow. — Holzl, p. 40, Pl. 1, fig. 4
1963 Nucula laevigata Sow. — Steininger, p. 12, Pl. 1, fig. 4
1963 Nucula laevigata Sow. — Baldi, p. 72, Pl. 1, fig. 2
1964 Nuculoma laevigata Sow. — Anderson, p. 125
1965 Nucula peregrina Desh. — Ondrejickova et Senes, p. 181

A flat, oval, lengthwise elongate valve with a beak displaced very far 
•backward, with a long rounded antero-dorsal margin, a broadly arcuate 
anterior and a rounded ventral margin. The posterior margin is slightly 
concave, remarkably short. The area is negligibly small as compared with 
those of the other species. N. laevigata differs from all the previous Nucula 
species in that it exhibits no ornament at all; even the growth lines are 
very weak. The inner margins are smooth, unserrate.

Dimensions. Height: 13 mm; length: 18 mm; convexity: 4 mm.
Anderson (1959) states it to be (indistinguishable from N. peregrina 

Deshayes, 1858.
The only community where it is fairly abundant is that of Pitar beyrichi. ■ 

It occasionally crops up in shallow sublittoral communities, too.
Hungarian Upper Oligocene occurrences: Torokbalint-l, -2, 

? Diosjend-8.
Distribution: a persistent species frequent from the Middle 

Oligocene to the Pliocene, it is restricted to the Paratethys and the Boreal 
region.

Nuculanidae
Genus: NUCULANA Lamarck, 1799 

Nuculana anticeplicata (Telegdi-Roth, 1914) 
PI. II, figs 1—2

1914 Leda anticeplicata n. sp. — T.-Roth, p. 60, Pl. 6, figs 4—5
1936 Leda anteplicata, ’T.-Roth — Noszky, p. 86
1936 Leda anteplicata T.-Roth var. curta T.-Roth — Noszky, p. 86
1964 Nuculana anticeplicata T.-Roth — Baldi, p. 147, Pl. 1 fig. 1

A slightly inequilateral valve with a beak little displaced in the posteiioi 
direction. The antero-dorsal margin is rather strikingly concave. I he va vc 
is ornamented by a dense concentric ribbing visible to the naked eve. 
On the posterior half of the valve, a strong edge runs from the beak to t k 
ventral margin. This is the feature that distinguishes it from the otheiwisi 
very similar N. gracilis (Deshayes, I860). The anterior part of the valve 
tapers to a curved point.

Dimensions. Height: 4 mm; length: 7 mm.
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Nuculana and Y oidia are deposit-feeding burrowing bivalves resembling 
Nucula, living in a sea-bottom sediment rich in organic matter which is 
usually rather fine-grained. . . . ,

The only community in which N. anticeplicata occurs in fairly larg 
numbers is that of Pitar polytropa.

Hungarian Upper Oligocene o c c u r r e n c e s: Budafok-1/4, Lger 1/ .
Distribution: This is an endemic species, not known so tar out

side the Hungarian Upper Oligocene. N. gracilis, a closely related, possibly 
substituent, species inhabited the Boreal Oligocene.

Nuculana solymarensis n. sp.
Pl. II, Figs 4—5

Locus typicus: Borehole Zsambek 42.; depth interval from 
162.70 to 165.80 m. . , ....

Stratum t y p i c u m: Upper Oligocene, Egenan (a clayey silt).

Derivatio nominis: I found the first specimens of this species 
in borehole No. 72 at Solymar (a village near Budapest) It was, however 
preferable to designate as the holotype a better-preserved specimen found 
subsequently in the Zsambek borehole core.

The larger specimens of this species are more equilateral and produce! 
than those of N. anticeplicata; the beak is displaced farther back: the antero- 
dorsal margin is straight (and not concave as in A. anticeplicata): the muc i 
less marked ornament of the valve consists of closer-spaced concentric lines 
visible only under a magnifying glass. There is a very weak Hat double fold 
running from the beak to the lower part of the well-rounded posterior 
margin. The valve tapers towards the anterior margin and ends m a sharp 

m ?n s ^o ns o f t h e holotype: height 6 mm length 11 mm.
Hungarian Upper Oligocene occurrences: Nagyegyhaza-3, ( sorda- 

kut 5, Zsambek 42, Solymar 72. . .
Distribution: This is an endemic species not known so lar outsail 

the Hungarian Upper Oligocene.

Fig. 49. I. Nuculana solymarensis (Soly- 
mar 72). 2. Nuculana anticeplicata (Eger- 
l/k). 3. Nuculana gracilis (Kassel). 4. 1 ol- 
ilia glaberrima. 5. Nuculana westendorpi.

6. Nuculana tenuicincta
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Subgenus: COSTATOLEDA Telegdi-Roth, 1914

Nuculana (Costatoleda) psammobiaeformis Telegdi-Roth, 1914 
Pl. II, fig. 8

1914 Leda psammobiaeformis n. sp. — T.-Roth, p. 61, Pl. 6, figs 10 — 
15

1936 Leda psammobiaeformis T.-Roth — Noszky, p. 85
1939 Leda psammobiaeformis T.-Roth nov. var. prisca — Noszky, p.

51, Pl. 2, fig. 9
1961 Nuculana psammobiaeformis T.-Roth — Baldi (in Baldi et al.)

• p. 93

A relatively large, lengthwise elongate, flat species of Nuculana, with 
an almost straight postero-dorsal margin, a strongly rounded posterior and 
less markedly rounded ventral margin; a straight or slightly concave anterior 
margin meets the concave antero-dorsal margin at right angles. The beak 
is hardly displaced backward. Most of the valve surface carries weak, con
centric growth lines, except for the anterior part which exhibits a peculiar 
ornament: four strong spiny radial ribs running in concave arcs from the 
beak to the anterior margin. There may be weaker ribs intercalated between 
these strong ones. In this same region, the concentric lines swell into a strong 
ribbing: the concentric ribs grow spine-like prominences where they cross 
the radial ribs. The radially ribbed part of the valve is completely flat and 
indeed slightly concave in the region between the ribs.

Dimensions. Height 12 mm; length 24 mm.
A species indicating a deep sublittoral or bathyal facies, known exclusively 

from the Hinia-Cadulus community.
Hungarian Upper Oligocene o c c u r r e n c e s: Eger-1/6, -1/7, Novaj-1.
Distribution: endemic, known so far only from the Hungarian 

Oligocene, including the Middle Oligocene Kiscell Clay in addition to the 
above-named Upper Oligocene localities.

Genus: YOLDIA Moller, 1842
Yoldia raulini Cossmann et Peyrot, 1912

Pl. II, figs 6—7

1912 Yoldia ilaulini nov. sp. Cossmann et Peyrot, p. 235, Pl. 6, 
figs 17—20

1939 Leda cfr. nitida Br. — Noszky, p. 53 (non Brocchi)
1939 Leda nitida Br. cfr. var. pliogenei Saco. — Noszky, p. 53

A small, slightly inequilateral, thin and shiny valve. Its surface carries 
an ornament of flat, broad, weak concentric ribs separated by very thin 
furrows. The slightly concave antero-dorsal and the hardly rounded antei ioi 
margin meet in a rather sharp corner. The ventral margin is slightly roum 
ed; the posterior margin is well-rounded.
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Dimensions. Height: 4 mm, length: 7 mm. .
This species differs from the Miocene form Y. nitida (Brocchi 1814) in 

its more elongate shape and more eccentric beak, and from 1 . glaberrima 
(Munster, 1835) and Y. varians Wollf, 189" in its smaller size in the 
concavity of the antero-dorsal margin, and in its less inequilateral valve. 
It stands closer to Y. pellucidae/ormis (Hoernes, 1874) (Ottnangian Schher), 
from which it differs only in minute morphological features, in its smaller 
size and less dense concentric ribbing. It cannot be confused with the deeper 
Oligocene Y. perovalis (Koenen, 1865), because the latter has a more oi bic- 
ular shape, a denser concentric ornament and a larger number of 
^This is a facies-index fossil, a typical species of, and restricted to, the 
deep sublittoral — bathyal Hinia-Cadulus community.

Hungarian Upper Oligocene occurrences: Leanyfalu-2, Eger-1/ , 
M oTTt rHu t i o n: In Hungary, it occurs also in the Rupelian Kiscell 
Clay. Outside Hungary, it is known only from the Atlantic province (the 
Upper Oligocene Peyrere beds).

Yoldia glaberrima varians WOLFF, 189 i
Pl. II, fig. 3

1897 Leda varians n. sp. — Wolff, p. 234, Pl. 21, figs 9 11
1936 Leda varians Wolff — Noszky, p. 86
1939 Leda varians Wolff — Noszky, p. 53
1962 Yoldia glaberrima Munst. — Holzl, p. 45, 1 1. 1, tig.

The only specimen at my disposal has an oval valve with its beak almost 
in the median line. The totally straight antero-dorsal margin gently slopes 
to where it meets the anterior margin in a rounded angle. The valve bears 
very weak concentric ribs visible only under a magnifying glass.

Dimensions. Height: 5 mm; length: 8 mm.
It has seemed indicated to contract Wolffs (1897) rhalberggraben 

species with Boreal Y. glaberrima in the manner shown above. Even Wolff 
has signalled a close relationship, with differences restricted to just a lew 
traits (a slightly greater convexity, a slightly more eccentric beak, a slightly 
smaller umbilical angle). . , ,

Hungarian Upper Oligocene o c c u r r e n c e s so far only m t he bore
hole Csolnok-695. . , , „

Distribution: the subgenus is restricted to the 1 aratethys, besides 
the Hungarian occurrence, this includes the Upper Oligocene and Thalberg- 
graben deposits of the Bavarian molasse. Y. glaberrima (Munster, 1835) 
s. s. is a frequent Boreal Oligocene and Miocene species.
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Arcacea 
Arcidae

Genus: ARC A Linne, 1758 
Area biangula Lamarck, 1805 

Pl. Ill, figs 7—8

1860 Area Sandbergeri Desk. — Deshayes, I., p. 868, Pl. 68, figs 1 3
1860 Area biangula Lam. — Deshayes, I., p. 867
1863 Area Sandbergeri Desk. — Sandberger, p. 351, 11. .29 tig-
1898 Area cf. biangula Lam. et var. div. — Sacco, p. 6, Pl. L ngs

23_ 30
1910 Area biangula Lam. et var. div. — Schaffer, p. 52, Pl. 25, figs

1912 Area biangulina Orb. — Cossmann et Peyrot, p. 262, PL i, 
figs 15—20, 24—25

1922 Area cf. Sandbergeri Desk. — Cossmann, p. 140, 11. 8, tigs bi
64

An Area species of medium to small size, with a strongly elongate, inequi
lateral valve; its beak is shifted to the anterior third of the dorsal margin. 
The valve is well-rounded; the beak is twisted inward and forward, l ie 
short anterior and posterior margins are straight or slightly arcuate, the 
ventral margin is nearly straight and slightly undulous with the trace ot 
a concave constriction in its anterior third. The dorsal margins are con
cave The hinge plate is long and straight, with numerous small teeth. 1 he 
broad, depressed ligament area bears 2 or 3 chevron grooves close to the 
beak The ornament is a dense radial ribbing, resolved into nodes and 
plaques by similarly dense, fine concentric ribs and furrows. I he most con
vex part of the valve is a very convex ridge running from the beak to the 
postero-ventral angle which is occasionally rather sharp. Above it, the valve 
suddenly becomes flat or even concave. On this part of the surface, the 
radial ribs are somewhat stronger and wider-spaced.

Dimensions. Height: 12 mm; length: 22 mm (right valve)
It is smaller and has a denser ribbing than Neogene A. noe Linne,.u on, 

and is more elongate than likewise Neogene A. tetragon Poli 179^ n 
differs onlv minutely from .1. biangulina ORBIGNY, 1852 of the Ath antic 
Miocene, which I shall regard as a synonym. The separation of 
terranean-Atlantic .1. biangula from the Boreal Oligocene A. sandbergeri 
Deshayes, I860 is hardly possible or justified. mm.

Our specimen was found in a shallow sublittoral I i a> p > J / 
munitv. .... .. 9

Hungarian Upper Oligocene o c c u r r e n e e s. <>nio>, ', Oligo- 
1) i s t r i b u t ion: widespread all over Europe from 1

cone to the end of the Lower Miocene.
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Genus: ANADARA Gray, 1847
Anadara diluvii Lamarck, 1805

Pl. Ill, figs 1—2

1870 Area diluvii Lam. — Hornes, p. 333, Pl. 44, figs 3—4
1898 Anadara diluvii Lam. — Sacco, p. 20, Pl. 4, figs 7—12
1899 Area diluvii Lam. — Bockh, p. 21 (partim)
1912 Area diluvii Lam. — Cossmann et Peyrot, p. 269, Pl. 8, figs

3—6; Pl. 10, fig. 53
1914 Area diluvii Lam. — Telegdi-Roth, p. 62
1925 Area diluvii Lam. — Kautsky, p. 15, Pl. 1, fig. 7
1936 Area diluvii Lam. — Noszky, p. 85
1942 Area diluvii Lam. — Heering, p. 22, Pl. 3, figs 24—27; Pl. 4, 

figs 1—4
1945 Area diluvii Lam. — Glibert, p. 35, Pl. 1, fig. 12

?1952 Area diluvii Lam. — Ani<5, p. 29, Pl. 5, figs 2—3
1955 Area diluvii Lam. — Accordi, p. 48, Pl. 4, fig. 5
1958 Area diluvii Lam. — Steininger, p. 63, PI. 3, fig. 12
1958 Area diluvii diluvii Lam. — Sene§, p. 34, Pl. 1, fig- 13
1959 Anadara diluvii Lam. — Anderson, p. 81, Pl. 13, fig. 6
1962 Anadara diluvii Lam. — Holzl, p. 46, Pl. 1. fig. 11
1964 Anadara diluvii Lam. — Anderson, p. 131
1964 Area diluvii Lam. — Raileanu et Negulescu, p. 166, Pl. 1, 

figs 1—5

A convex, inequilateral, somewhat obliquely elongate valve with a proso- 
gyral beak displaced rather far forward. Except for the straight hinge plate, 
the margins are all well-rounded. The surface of the valve bears an orna
ment of 29 slightly angular, flat radial ribs and furrows about as wide as 
the ribs. The internal margins are deeply serrate, in correspondence with 
the ribbing. The rib surfaces are granulate at the intersections with the 
growth lines.

Dimensions. Height: 13 mm; length: 20 mm, convexity: 6 mm.
Our specimens do not exhibit the splitting of the ribs characteristic of, 

and are thus readily distinguished from, A. speyfri Semper, 1861.
Area is a suspension-feeder preferring a more or less solid or sandy bot

tom to which it is attached by a byssus. It cannot stand considerable changes 
in salinity.

A. diluvii, similarly to all Anadara species, lived also in the Upper Oligo
cene in littoral and nearshore waters: it occurs in certain littoral com
munities, but most often in the Pitar polytropa community.

Hungarian Upper Oligocene o c c u r r e n c e s: Tok 24, Anyaesapuszta 
27, Mariahalom 36, Szentendre 2, Domds-2, Budafok-1/4, Eger-l/k.

D i s t r i b u t i o n: A common species widespread all over Europe, it 
is ubiquitous in the Boreal and Atlantic provinces from the Upper Oligo
cene on, in the Mediterranean Basin from the Lower Miocene on: it lives 
today in the Mediterranean and along the West African shores.
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Anadara guembeli (Mayer, 1868) 
Pl. I, fig. 6; Pl. HI, figs 3—6

1897 Area Gumbeli May.—Eym. — Wolff, p. 238, Pl. 21, figs 13-14 
?1897 Area intercedens n. sp. — Wolff, p. 23/, Pl. 21 ngs o '

1899 Area diluvii Lam. — Bockh, p. 21 (partim), 11. L Hg- G (non 
Lamarck) Pl. 9, fig. 1 z .

1964 Area gilmbeli May. — Baldi (in Baldi et al.) p. 159, 11. L 
fig. 6

A markedly convex, thick valve, truncate at its posterior end. Its straight 
posterior margin meets the ventral margin at an angle. In front of the proso- 
gvral beak, displaced forward, there is an almost horizontal broad ligament 
area with 5 to 4 ligament grooves. Its 24 to 25 flat radial ribs carry granula 
corresponding to the intersections with the growth lines. The ribs are as 
wide as the furrows. It differs from A. diluvii in its more convex, shorter 
valve its higher ligament area and the longer teeth ol its hinge.

Dimensions. Height: 15 mm; length: 20 mm; convexity: 8 mm.
Despite the differences mentioned, distinction from A. diluvii is ratner 

uncertain, particularly in view of the latter’s range of variations according 
to Ijspeert (1942). In our specimens, however, the height of the ligamei 
area is not by far correlated as closely with the size of the valve as stated 
by Ijspeert' The position of A. intercedens (Wolff, 189/) is even more 
problematic; our larger specimens almost completely agree with this species. 
A. guembeli might be a juvenile form of A. intercedens. brom Miocene A. 
turonica (Dujardin, 1837), which presumably belongs to the 
intercedens form circle, our species differs m its less dense radial ribt ing.

Indicative of a littoral or shallow subiittoral facies, the species is typ cal 
of the Glycymeris latiradiata community, but is not rare in other shallow 
subiittoral communities, nor in the Pitar undata community^

Hungarian Upper Oligocene o c e u r r e n c e s: I I ok ol. 1 omaz-o, 
? PomAz-22, Csolnok 695, Domtis-2, Di6sjeno-24 Beeske-2 Eger- A-

Distribution: sporadic in the Upper Oligocene ol the Western 
and Central Paratethys.

Genus: TRISIDOS Bolten in Rodino, 1798 
Trisides schafarziki (HORUSITZKY, 1927)

1927 Para Hele pi pedum Schafarziki nov. sp. —- Horusitzk'. p, 63, I LI 
1958 Parallelepipedum schafarziki Horu. — Senes, p. .

20—22; PI. 2, figs 23 30 169
1964 Trisidos schafarziki Horii. — Baldi (in Baldi et al.), p.

This species described from Helemba (Kovrov) is
preserved but readily identifiable fragments Iiom , mentioned

B«id«1ho,.b,>eoloe»HtieS(l>i.tajen^
from fiztergom (SoimETEK 1963) and i> frequent at the type
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Kovacov. So far it has only turned up in shallow sublittoral communities. 
This rare genus is represented in the Mediterranean Palaeogene (T. bellu- 
nensis Oppenheim, 1903 from the green sand of Belhino) and with several 
species in the Atlantic Lower Miocene. There are three living species about 
the Philippines and in the China Sea.

Glycymeridae
Genus: GLYCYMERIS Da Costa, 1787 (= Pectunculus

Lamarck, 1799)
Glycymeris pilosa lunulata (Nyst, 1836)

Textfig. 50

1962 Glycymeris pilosa lunulata Nyst — Baldi, p. 112, Pl. 8, figs 
1—5 and 7 cum syn.

1962 Glycymeris pilosa lunulata Nyst — Holzl, p. 48, Pl. 1, fig. 14

A usually small, rounded-oval, convex valve with a relatively low liga
ment area. The teeth are short as related to the size of the valve: the ante
rior ones number 8.

Dimensions. Height: 38 mm; length: 37.5 mm; convexity: 14 mm.
Smaller, more rounded, more nearly equilateral and thinner-shelled than 

Miocene G. pilosa deshayesi (Mayer 1868). Also, its ligament-area index is 
less and its ligament grooves are closer-spaced. According to Glibert (1957), 
G. lunulata is identical with G. philippii (Deshayes 1860). Anderson and 
Holzl also agree with this, and so do I (Baldi 1962). G. inflatoides (Teleg
di-Roth 1914), described from Eger, is also identical with G. lunulata 
(Heering 1942, Baldi 1962). G. oblita (Michelotti in Sacco 1898) from 
the Northern Italian Tongriano also belongs here (Baldi 1962). G. p. lunu
lata is readily distinguished from the group of G. obovata (G. obovata, G.

Eig. 50. Glycymeris pilosa lunulata. 
Eger-l/k. After Telkgui-Rotii (1911)
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latiradiata, G. fichteli) by its thinner shell, and much shorter teeth even 
relative to the shell size (tooth-length index not exceeding 74). The outer 
surface of the valve is not furrowed (Fig. 50).

(dycymerids live on sandy bottoms, and do not burrow deep. Suspension- 
iilters preferring those parts of the sea bottom where the water is rather 
intensely agitated, they are stenohaline marine organisms that cannot stand 
significant changes in salinity.

G. p. lunulata occurs sporadically in shallow sublittoral communities.
Hungarian Upper Oligocene occurrences: Torokbalint-1, Buda- 

lok-1/4, Didsjeno-7, -4, -28, Pomaz-21, Eger-l/k, Becske-Fogacspuszta 
(Ungar 1951). 61

Distribution: widespread all over the Boreal Oligocene, it is 
restricted to the Upper Oligocene in the Paratethys and in the Mediterra
nean Basin. It nowhere survives into the Miocene; at the base of the Mio
cene it is already replaced by a mutated form, G. p. deshayesi. G. pilosa s s 
is a living species.

Glycynieris latiradiata (Sandberger in Gumbel, 1861) s. 1.

1899 Pectunculus obovatus Lam. — Bockh, p. 20, Pl. 5, fig 5 (non 
Lamarck)

1899 Pectunculus Philippi Desh. — Bockh, p. 20, Pl 6 fig 2 (non 
Deshayes)

1942 Pectunculus nova sp.? — Mehes, p. 78, Pl. 1, fig. 1

Spec imens not preserved well enough or not sufficiently numerous to 
peimit subspecific identification, but belonging beyond doubt to the species 
G. latiradiata are subsumed here under G. latiradiata, s. 1.

I he main features of G. latiradiata s. 1. are as follows: rounded-oval, very 
slightly inequilateral, most often thick and strongly convex valves. The 
diameter index usually falls between 92 and 98; that is, the length of the 
valve hardly exceeds its height. The ligament area is high; the ligament 
aiea index is considerable; the number of ligament grooves is 4 to 8. The 
teeth are long and strong; there are 6 to 8 anterior tqpth, one more than 
posterior ones; the anterior teeth are also longer and less inclined, often 
horizontal and broken in their posterior third or quarter. On the outer 
suiface <>l the valve, near the beak, there often are wide-spaced deep radial 
fuirows. On weat hered and corroded shells, the characteristic radial structure 
of the shell is often visible.

G. latiradiata diHers from Lower and Middle Oligocene G. obovata (La
marck, 1891), with which it used to be confused in Hungary, in its larger 
size, slightly lower ligament area, the smaller number of its ligament 
grooves, teeth longer as related to valve size and in a horizontal disposition, 
and a characteristic radial grooving on the outer surfaces of numerous 
specimens.

It diHers from Lower Miocene G. fichteli (Deshayes, 1852) in its smaller, 
more convex and less inequilateral valve, higher ligament area with a larger 
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number of grooves, slightly shorter and, on the average, more inclined 
teeth. A tabulation of the above differences gives the following results:

1 = mean length
2 — mean convexity index (M) — convexity over length, times 100
3 = mean ligament area index = height over length of ligament area, times 100
4 = mean ligament-groove index = number of grooves over valve length, times 1,00
5 = mean number of ligament grooves
6 = mean number of anterior teeth
7 = mean tooth-length index (length of longest anterior tooth over valve length, times 

1,000).

1 2 3 4 5 6 7

G. fichteli....................... 77 34 13 84 6.5 8.0 111
G. latiradiata................ 55 45 14.3 104 6.0 7.2 101
G. obovata ..................... 50 35 17.3 166 S.3 6.3 94

The phylogenetic connections with older G. obovata and younger G. fich- 
teli are bevond doubt. The three forms constitute an evolutionary chain 
(Baldi 1962). The juvenile specimens of the three species are quite impos
sible to tell apart.

G. latiradiata is the most typical and most abundant species of the com
munity named after it. It occurs sporadically, in the form of small speci
mens also in the Pitar polytropa and Pitar beyrichi communities, and very 
seldom even in littoral communities. It is to be regarded as a shallow sub
littoral facies index. #

Hungarian Upper Oligocene occurrences: Csordakut 5, Many 9, 
Gyermely 12, Mariahalom 36, Tok 51, Tarjan-1, Nagysap, Palifoldszent- 
kereszt, Kesztblc-1, Csolnok 695, Pomaz-1, Leanyfalu-3, Leanyfalu-4, 
Didsjeno-7, -19, -24, Becske-2, Patak-1, Dunabogdany.

It is very widespread and abundant in the Upper Oligocene of the Car
pathian Basin (“Pectunoulus sands”).

Distribution: restricted to the Upper Oligocene of the Western 
and Central Paratethys; it has its westernmost occurrence in the Thalberg- 
graben beds.

Glycymeris latiradiata obovatoides Baldi, 1962
Pl. I, figs 7—8

1872 Pectunculus obovatus Lam. — Hofmann, p. 22S), non Lamarck
1893 Pectunculus obovatus Lam. — Fuchs, p. 149 non Lamarck
1958 Glycymeris hungaricus M. Banyai nov. sp. Horusitzky (in

Schreter et al.), Pl. 4, fig. 37, nomen nudum
1960 Glycymeris obovata Lam. — VadAsz, p. 27ft, PI. 41, fig. 2 non 

Lamarck
1962 Glycymeris latiradiata obovatoides n. subsp. Baldi, p. 103, PI 1, 

fig. 2; Pl. 4, figs 1—6; Pl. 5, figs 1—5; PI. 8, fig. 6

170



It differs from the Thalberggraben type of G. latiradiata in its higher 
ligament area index and in the larger number of its ligament grooves. The 
valves are more massive and more convex, with the deep radial furrows 
missing. It is to be regarded as a transitional form between G. latiradiata 
and G. obovata; it resembles the latter in many features.

Dimensions. Height (mean): 58.1 mm; length (mean): 59.6 mm; con
vexity (mean): 23.3 mm.

Found so far exclusively in Glycymeris latiradiata communities.
Hungarian Upper Oligocene occurrences: Torokbalint-1, -2, -3, 

-20, Budafok-1/4.
Not known from any other locality.

Glycymeris latiradiata subfichteli Baldi, 1962

1914 Pectunculus obovatus Lam. — Telegdi-Roth, p. 63, non La
marck

1936 Pectunculus obovatus Lam. — Noszky, p. 85, non Lamarck
1936 Pectunculus cfr. Lugensis Fuchs — Noszky, p. 85, non Fuchs
1958 Glycymeris ex gr. obovatus Lam. var.? — Sene§, p. 42, Pl. 3—8
1962 Glycymeris latiradiata subfichteli n. subsp. — Baldi, p. 106, Pl. 1, 

fig. 3; Pl. 5, fig. 6; Pl. 6, figs 1—3 and 7

This subspecies stands between the type ofG. latiradiata and G. I. obova- 
toides; its size, convexity index and ligament area index are less than those 
of G. I. obovatoides, but greater than those of G. latiradiata s. s. Numerous 
specimens carry near their beaks the deep radial furrows of the type. The 
variation-statistical data of the intraspecific subunits of G. latiradiata are 
given in the table below.

1 3 • 5 6 7

(1. latiradiata r. str. . . . 47 13 85 4 7 100
(!. 1. mibfichteli........... 57 36 14 105 5.8 s 106
G. 1. obovaloidrs......... 60 40 16.6 8.6 5.7 95

'fhe column headings mean the same as in the previous table (p. 1 00 
G. I. subfichteli occurs in shallow sublittoral, seldom littoral communities, 

but most often as a typical species of the G. latiradiata community.
Hungarian Upper Oligocene occurrences: PomAz-6, -21, ms 

jen6-8. Eger-l/k. . , .... „
1) i s t r i b u t i o n: known outside the above Hungarian loea i ins < 

from the type locality, KovdCov.
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Limopsidae
Genus: LIMOPSIS Sassi, 1827 

Limopsis anomala (Eichwald, 1830) 
Pl. IV, figs 1—2

1870
1898
1912

1939
1942
1958
1964

Limopsis anomala Eichw. — Hornes, p. 312, Pl. 39, figs 2—3
Pectunculina anomala Eichw. — Sacco, p. 41, Pl. 10, figs 11 23
Limopsis minuta Phil. — Cossmann et Peyrot, p. 321, Pl. 7, 
figs 9—12
Limopsis anomala Eichw. cum var. div. — Noszky, p. 48
Limopsis anomala Eichw. — Ijspeert, p. 59, Pl. 4, figs 7 8
Limopsis anomala Eichw. — Sorgenfrei, p. 69, Pl. 4, fig. 16
Limopsis anomala Eichw. — Anderson, p. 132, Pl. 1, fig. 13

Small, oblique, inequilateral valve, with rounded margins. The surface is 
ornamented by a grid pattern of thin radial and broader concentric libs. 
The radial ribs are interrupted at each concentric rib. On the inner margin 
of the valve there are some low prominences.

Dimensions. Height: 4.8 mm; length: 5.2 mm.
This species differs from L. aurita (Brocchi, 1814) in the following traits, 

a smaller, non-triangular ligament area, an eccentric ligament depression, 
the posterior row of teeth is longer than the anterior one; finally, the radial 
ribbing is much stronger and more marked than in L. aurita. Anderson 
(1964) — contrary to Heering’s (1942) andGLiBERTS (1957a) proposal sepa
rates from L. anomalathe speciesZ. retifera Semper, 1861, enumerating the fol
lowing specific differences: L. retifera is smaller and less oblique; the prom
inences on the inner margin of the valve, and the internal ribs, respective
ly, are absent. On the basis of the Lower Rhine specimens of L. retifera 
available to me, I cannot but agree with Anderson: furthermore, I have 
become convinced that the Hungarian specimens belong to L. anomala. 
Also, I consider the name L. minuta (Philippi, 1836) a synonym, in agree
ment with Anderson (1964). .

In the Hungarian Upper Oligocene, L. anomala belongs to the Hinia- 
Cadulus community.

Hungarian Upper Oligocene occurrences: Eger-1/6, Mucsony 13b 
Distribution. A living species represented in every zoo-geographical 

province of Europe. If one accepts Noszky senior’s (1939) stat ement A hen 
its oldest occurrence is in the Paratethyan Middle Oligocene (Kiscell Clay), 
but in all other basins it is known only from the Miocene on; I have there
fore regarded it as a “Miocene” species in my stratigraphic evaluations.
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Anisomyaria 
Mytilacea 
Mytilidae

Genus: MYTILUS Linne, 1758
Mytilus aquitanicus Mayer, 1958

Pl. IV, fig. 7

1897 Mytilus aquitanicus May.—Eym. — Wolff, p. 232, Pl. 21, figs 
23 and 29

1899 Mytilus cf. aquitanicus May.—Eym. — Bockh, p. 18, PL 4, fig 
3;'Pl. 6, fig. 1 ’ ..

1914 Mytilus aquitanicus May.—Eym. — Telegdi-Roth, p. 55
1914 Mytilus aquitanicus May. — Cossmann et Peyrot, p. 8, I 1. n, 

figs 13—14
1936 Mytilus aquitanicus May. — Noszky, p. 84
1952 Mythilus aquitanicus May. — Ani6, p. 30, Pl. 5, figs 4—5; 1 1. , 

fig. 1
1958 Mytilus aquitanicus May. — Holzl, p. 54

A large, elongate valve with a markedly concave anterior and a rounded 
posterior margin. The valve is strongly incurved towards the umbonal area. 
It is most markedly convex near the anterior margin, and parallel o i , 
getting flatter towards the ventral margin. The valve surface exhibits 
growth lines, some stronger than the others: these latter are spaced 1 to 
2 cm apart. "Die well-preserved specimens exhibit under the magni ying 
glass a fine radial grooving perpendicular to and bounded by t le grow i 
lines. Even poorly preserved shells are easily recognized by the lamellar 
layer’s falling apart into sheaves of lamellae.

Dimensions. Height: 133 mm; length: 62 mm.
Cossmann and Peyrot (1914) give a detailed enumeration of the traits 

distinguishing this species from M. haidingeri Hornes, 1870. In any case, 
the less marked widening of the valves in the Hungarian specimens is 
a feature absent from M. haidingeri. The only difference from the type 
of M. aquitanicus is that the Hungarian specimens have somewhat moi 
incurved valves. . .

A suspension-feeding epifaunal euryhaline species fixed to the 
by a byssus, it occurs almost exclusively in littoral communities, espcc u „ 
in the one named after it. , _ M «

Hungarian Upper Oligocene o c c u r r once s: ( sordakut a . lai ■ • 
Szomor 31, ToiokbAlint-l, Szentendre 2, Leanyfalu-L Diosjeno-l, Di ■ 
jeno-33, Egor-l/m, Mucsony 136. . nrov-

Distributio n: Known from the Paratethys and the . <,
ince, the species arose in the former already in the Uppei g 
latter only in the Miocene, as (ar as we know today.
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G e n u s: ARCOPERNA Conrad, 1865
Arcoperna micans (Braun, 1851)

Pl. IV, fig. 6

1863 Modiola micans Braun — Sandberger, p. 364, Pl. 31, fig. 1
1884 Modiola micans Braun — Speyer et Koenen, Pl. 22, figs 1—6
1897 Modiola micans Braun — Wolff, p. 233, Pl. 20, fig. 17

?1898 Arcoperna cf. micans Braun — Sacco, p. 44, Pl. 12, fig. 10
1952 Arcoperna micans Braun — Gorges, p. 18
1957 Arcoperna micans Braun — Glibert, p. 16
1958 Arcoperna micans Braun — Holzl, p. 56, Pl. 3, fig. 2
1962 Arcoperna micans Braun — Holzl, p. 50, Pl. 1, fig. 16

A relatively small, fragile, thin, highly convex valve, obliquely elongate 
in the postero-ventral direction. Its margins are rounded, except for a sec
tion, truncated in an almost straight line, of the anterior margin. The most 
convex part runs from the beak to the ventral margin near the middle of 
the valve, somewhat closer to the posterior margin. Even fragmentary speci
mens exhibit a fine radial ribbing on the entire valve surface.

Dimensions. Height: 14 mm, length: 11 mm; convexity: 5 mm.
A close Miocene relative is A. sericea (Bronn, 1831) from which A. micans 

differs according to Glibert (1957) and Holzl (1958) in its flatter valve, 
stronger radial ribbing and weaker beak. A. sericea is — as opposed to 
A. micans — much taller in its posterior than in its anterior part.

A. micans occurs sporadically in the Pitar polytropa community and in 
certain medium-depth sublittoral communities.

Hungarian Upper Oligocene occurrences: Tok 51, Bajot 30, 
Leanyfalu-4, Diosjend-8.

Distribution: in the Paratethys — in the Bavarian molasse 
region — it occurs from the Rupelian to the Lower Miocene, whereas in 
the Boreal and presumably in the Mediterranean province it is restricted 
to the Oligocene.

Genus: 
1838)

MUSCULUS Bolten in Roding, 1798 ( Modiolaria Beck,

Musculus philippii (Mayer in Wolff, 1897)
Pl. IV, fig. 3

1884 Modiola sp. ind. — Speyer et Koenen, Pl. 22, figs 14 15
1897 Modiola Philippii May.—Eym. — Wolff, p. 232, PI. 20, figs 15 —16
1899 Modiola cf. Philippii May.—Eym. — Bockh, p. 18, Pl. 3, fig. 3

?1900 Modiola incompta Rov. — Rovereto, p. 73, PI. 4, fig. 10
1952 Musculus penndorfi n. sp. — Gorges, p. 18, Pl. 1, figs 3 5
1958 Musculus philippi May. in Wolff HOlzl, p. 55, Pl. 3, fig. 1
1962 Musculus philippi May. in Wolff — Holzl, p. 52, Pl. 1, fig. 18

174



An elongate, rounded trigonal, convex valve. Ihe anterior and posterior 
margins are almost straight ; the ventral margin is markedly rounded. Il i e 
dorsal margin meets the posterior margin in a strongly rounded arc. Ihe 
beak is small, flat. The most convex part of the valve, strongly Prominent 
runs from the beak to the concurrence of the posterior and the centra 
margins Along this convex ridge, the.valve forms a dome with a depression

Us anterior side. The shell is very thin, fragile, most often only the 
mother-of-nearl laver or a cast is preserved. The undeteriorated shell 
remains reveal the valves to be smooth with growth lines as the only orna
ment These thin shells have often undergone plastic deformation, ihis 
Sometimes overemphasizes the above-mentioned convex ridge, giving rise 
to an even more bulbous valve.

Dimensions. Height: 44 mm; length: 25 mm; convexity. 10 mm.
According to GORGES (1952), M. philippi differs from M

Gorges. 1952 only in that the sharp crest running along its valve, hardly 
broadened, reaches tongue-fashion beyond the ventral margin. This di 
ence I am wont to attribute to the frequent plastic deformation of 3/ 
philippii. For instance, at Retsag and Dejtar the two forms occur together, 
with transitions corresponding to different degrees of plastic deformatom 
A double-valved specimen from Retsag exhibits a broad flat crest recalling 
M. penndorfi on its left valve and a very sharp and well-marked one reach^ 
ing down to the ventral margin (as on the type of M. philippii) on its ri I 
vake. For these reasons, I do not consider M. penndorfi an independent

S’ ThTspecies is typical of the medium-depth sublittoral zone where it used 
to be an epifauna! element over harder, sandy bottoms. It is a marine,

Hungarian0Upper 01 igocene occurrences: Anyacsapuszta 2/, 

' D istHbuVi o2n;R known in the Western and Central Paratethys 
regions from the Middle Oligocene to the end of the Lower Miocene, and 
from one locality (Kassel) of the Boreal Upper Oligocene.

Genus: MODIOLUS Lamarck, 1799 (= Modiola Lamarck, 1801) 
Modiolus dunkeri (Koenen, 1884)

PL IV, figs 4—5

1884 Modiola Dunkeri n. sp. — Speyer et Koenen Pl. 31 fig. 1
1952 Modiolus dunkeri Koen. — Gorges, p. 19, I L , *L- ’
A medwm-mea Io large, relatively flat, ovally elongate Wb* 

straight anterior margin issues vertically downwaxI hat 
beak The likewise straight or hardly arcuate postering
an angle from the anterior margin. Ihe valve is ms « . apove the
quarter. The ventral margin is well-rounded. II io < x t of the
beak is even more rounded, almost pointei . io m<< • ' terior an(| ventral 
valve runs from the beak to the concurrence o 1 
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margins, whereas the central portion of the valve is entirely flat. The shell 
is very thin, fragile, usually a fragmentary remain on a cast. Besides the 
growth lines, which are strongest along the posterior margin, one observes 
under a magnifying glass fine radial lines near the anterior and the ventia 
margins.

Dimensions. Height: 50 mm; length: 28 mm; convexity: 6 mm.
It differs somewhat from the type described by Gorges (1952) in that it 

is slightly smaller and its valve exhibits a stronger ventral broadening: there 
is a complete similarity in all other traits. It can be readily distinguished 
from Musculus philippii by the flatness of the shell and by the absence 
of the convex crest.

It occurs in medium-depth subiittoral biotopes.
Hungarian Upper Oligocene occurrences: Anyacsapuszta 57, Dej

tar, ? Torokbalint-1, Solymar 72.
Distribution: in addition to the above localities, only one speci

men (the holotype) was known from the Upper Oligocene of Kassel.

Pteriacea
Pteriidae

Genus: PTERIA Scopoli, 1777 ( = Avicula Bruguiere, 1792)
Subgenus: PINCTADA Bolten in Roding, 1798

Pteria (Pinctada) phalaenacea (LAMARCK, 1819)

Pl. V, fig. 2

1868 Avicula stampiniensis Desh. — Koenen, p. 234, Pl. 27, fig. 4, 
Pl. 28, fig. 2 ,

1884 ? Avicula stampiniensis Desh. — Speyer et Koenen, Pl. 22, Iig.

1897 Avicula phalaenacea Lam. — Wolfe, p. 230, Pl. 20, fig. 1
1898 Avicula hirundo (latu senso) var. phalaenacea Lam. — Sacco, 

p. 23, Pl. 6, fig. 9
1910 Avicula hirundo L. var. phalaenacea Lam. — Schaffer, p. 45, 

Pl. 23, figs 1—3
1914 Meleagrina phalaenacea Lam. — COSSMANN et Peyrot, p. 52, I 1.

12, figs 1—3
1939 Avicula hirundo L. cfr. var. phalaenacea Lam. — Noszky, p. 4o
1945 Pteria phalaenacea Lam. — Glibert, p. 56, Pl. 2, tig. 10
1952 Pteria hirundo phalaenacea Lam. — Gorges, p. 21
1953 Pteria phalaenacea Lam. — Cs.-Meznerics, p. 45, Pl. 5, fig. 8
1959 Pteria phalaenacea Lam. — Anderson, p. 94, Pl. 14, fig. 4
1962 Pteria phalaenacea Lam. — HdLZL, p. 54, PI 2, fig. I
1963 Pteria phalaenacea Lam. — Baldi, p. 73, Pl 2, fig. 2
1964 Pteria phalaenacea Lam. — Anderson, p. 136

A medium-sized obliquely elongate shell, with a beak displaced forward, 
and with rounded margins, except for the straight dorsal margin, which 
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meets the anterior margin in a pointed ear. The most convex part of the 
valve runs obliquely near the anterior margin. The outer surface exhibits 
fine concentric growth lines only. There was no complete specimen m the 
fossil material at our disposal. The top layer of the shell is usually spalled 
off, exposing the underlying mother-of-pearl layer.

Dimensions. Height: about 33 mm; length: about 40 mm.
The valve of P. hirundo Linne, 1758 is much more oblique and its lunge 

plate is drawn out farther in the posterior direction. .
Typical of the Upper Oligocene medium-depth sublittoral facies, it is 

particularly frequent in the Pitar beyrichi community. It was an epitaunal 
eleHungarian Upper Oligocene occurrences: Solymar 72, Torok- 
balint-2, Pomaz-1, Di6sjen6-4, Retsag-2, Dejtar. ..

Distribution. In the Paratethys and in the Boreal province it 
occurs from the Upper Oligocene (according to Noszky sen., 1939 even fromi the Rupehan iKceU Cla8y) to the Middle Miocene. In the Mediterranean 
and Atlantic provinces it is restricted to the Miocene.

Pectinacea
Pectinidae

Genus: PECTEN Klein in Osbeck, 1765
Pecten arcuatus (Brocchi, 1814)

PL VI, figs 1—2

1897 Pecten arcuatus Brocc. et var. div. — Sacco, p. 65, Pl. 21, figs

1900 Pecten arcuatus Brocc. et var. div. — Rovereto p. 68
1903 Pecten vezzanensis n. sp. — Oppenheim, p. 173, 1 I. 9, tigs i
1910 Janira arcuata Brocc. — Kranz, p. 209
1937 Pecten arcuatus Brocc. — Venzo, p. 145, 1 1 10, tigs 1—2
1955 Pecten arcuatus Brocc. — Accordi, p. 49, Pl. 4, ig. 14
1959 Pecten arcuatus Brocc. — Valova, p. 156, 11. 20, tig. 8
1964 Pecten arcuatus Brocc. ex aff. vezzanensis Opp. — Baldi, p. 14»,

Pl. 1, fig. 3

A medium- to small-sized pectmid with a strongly convex 
ami a flat or slightly concave left valve. Both valves carry ’
rounded, strong radial ribs. The ribs on the right valve are close-spaced, 
with furrows narrower than the ribs. The ribs on the lett 
what flatter ami no wider than the furrows. There is non the( « 
the growth lines are hardly visible if at all; the furrows between the ribs 
are smooth. The auricles of the right valve exhibit scaly radial i ..

Dimensions. Height: 23 mm; length: 23 mm; convexity. 9 mm (right

ota to P. Hiura, 187V which », —
in the Hungarian Lower Miocene, but its shape, moie elongate dor 
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ventrally, its more swollen and more tapering umbo smaller umbonal angle 
and the somewhat larger number of ribs on the left ™lve
distinctive features. P. vezzanensis Oppenheim, 1903 of the bchio strata 
should on the other hand, be considered a synonym; the Hungarian speci
mens form a transition between P. arcuatus and P. vezzanensis. Some o 
the features in which P. vezzanensis differs from P. arcuatus, viz. the nar- 
rower and more prominent ribs on the left valve and the almost total 
absence of growth lines, can be observed also on the Hungarian form.

The pectinids are typical epifaunal bivalves, freely swimming or fixed 
to the sea bottom by a byssus. They prefer a well-oxygenated, more or less 
stronglv agitated water of normal salinity. . .

P. arcuatus is known exclusively from shallow subhttoral facies, it is 
tvpical of the Glycymeris latiradiata community. Pfz„ o2
' Hungarian Upper Oligocene occurrences: Budafok-1/4, Pomaz-22, 

Leanvfalu-3, Becske-1, Vac (fide Kubacska 1926b •
Distribution. Restricted to the Upper Oligocene in the Central 

Paratethys, and in the Mediterranean and Atlantic provinces it is an 
excellent stage-level index fossil of southern origin, absent from the Boreal 
province.

Genus: FLABELLIPECTEN Sacco, 1897 
Flabellipecten burdigalensis (Lamarck, 1809) 

Pl. V, figs 7—8; Pl. VII, fig. 4

1870 Pecten Burdigalensis Lam. — Hornes, p. 418, PL 65
1897 Amussiopecten burdigalensis Lam. — Sacco, p. 53, 11. 15, tig..

1903 Pecten burdigalensis Bast. - Oppenheim, p. 166, PL 10, fig. 3
1914 Pecten burdigalensis Lam. var. minor nov. var. — Telegdi-Roth, 

p. 65, Pl. 5, figs 12—14
1914 Pecten burdigalensis Lam. — Cossmann et Peyrot, p. 90, 11. 14, 

figs 18—21 _
1936 Pecten burdigalensis Lam. var. minor T.-Roth — Noszky, p_ 84

?1937 Chlamys pseudo-pasinii n. sp. — Venzo, p. 152, I 1. 10,. tigs 17
1955 Flabellipecten burdigalensis Lam. — Accordi, p. 50, I I4, fig. 7 

?1955 Aequipecten pseudopasinii Venzo — Accordi, p. 51, II. 4, tigs

?1959 Pecten cf. burdigalensis Lam. — Ctyroky, p. 84, PL 9, fig. 1
1960 Flabellipecten burdigalensis Lam. — Csepreghy-Meznerics, p. 16, 

Pl. 9, figs 1—2; PL 10, figs 1—2; PL 11, figs 1—4
1961 Flabellipecten burdigalensis Lam. — Baldi (in BXldi et al.) p. 91

A medium-sized, rounded, slightly inequilateral, flatfish valve, with lb 
flat smooth rounded ribs, more or less weakening towards the margin l ie 
furrows are as wide as the ribs. There is no other ornament except the 
growth lines, which are strongly developed on some specimens. I he anterior 
auricle of a right valve from Dejtar exhibits three radial ribs, granulatul 
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by strong growth lines. There is a similar ornament on the posterior auricle: 
its lowei"part bears four weak radial ribs, but its upper part is smooth. 
A similar auricular ornament has been observed on a juvenile specimen 
from Novaj.

Dimensions. Height: 54 mm, length: 57 mm.
The name F. burdigalensis minor T.-Roth, 1914, should be regarded as 

a synonym, as the Eger specimens are not significantly smaller than the 
type. It' would be justified to declare for the giant F. burdigalensis speci
mens of the Budafok Lower Eggenburgian a new subspecies distinct from the 
type F burdigalensis stands very close to certain species, hard to distin
guish from the genus Flabellipecten, of the Ch. rotundata group (Roger 
1939), e.g. from the Mediterranean Lower Miocene species Chlamys rotun
data Lamarck, 1819, but the valves of F. burdigalensis are much flatter. 
Chlamys gigas Schlotheim, 1813, a stage-level index fossil frequent also 
in the Hungarian Lower Miocene, cannot be confused with F. burdigalensis 
because of its larger size, its more convex valve and stronger ribbing.

F. burdigalensis is typical of the medium-depth sublittoral facies, in 
particular of the Flabellipecten-Odontocyathus community.

Hungarian Upper Oligocene occurrences: Szomor 31, Mariahalom 
36, Dejtar, Eger-1/5, -1/6, -1/k, -1/20, Eger-2, Eger-3, Novaj-1.

Distribution. Known from the Upper Oligocene to the beginning 
of the Middle Miocene in the Paratethys and in the Mediterranean province, 
and from the Miocene in the Atlantic province, it is a persistent Medi
terranean species.

Flabellipecten angustiformis Baldi, 1963 
Pl. V, figs 4—5

1963 Flabellipecten burdigalensis angustiformis n. subsp. — Baldi, p. 
74, PI. 1, figs 3—4

Relatively small, flat valves with 14 to 16 rounded, rather flat ribs as wide 
as the furrows between them. The ribs tend to grow weaker towards the 
margins of the larger specimens, but not to the extent observed in F. burdi
galensis. The height is slight ly greater t han the length. Larger specimens show 
four very weak radial lines in the furrows near the margins.

Dimensions. Height: 40 mm for the largest specimen, which is incom
plete, however; height: 26.5 mm; length: 25.5 mm; convexity: 6 mm

This species differs from F. burdigalensis in that it is smaller, less rounaea, 
higher with a much smaller umbonal angle. These differences are abou 
equally marked on all specimens, without transitional foims, so i.i i 
justified to regard F. angustiformis as an independent species althoug 
could be squeezed into the broad range of variability (m Saccos sense; 
F. burdigalensis. It is readily distinguished from Chlamys agnenst.^ y . 
narrower and more numerous ribs. It stands close to °r "Dg > ‘ „ 
identical with the "Chlamys sp.” described from Eger >y 
MezNERICS (1960, Pl. 20, figs 11 — 12).
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Mainly in medium-depth sublittoral facies, particularly in the / itar 
beyrichi community. .

Hungarian Upper Oligocene occurrences: Gyermely 39, Mana- 
halom 41, Zsambek 43, Torokbalint-2, Budafok-1/4, Eger-l/k.

Distribution: An endemic species known exclusively from the 
above-named Hungarian Upper Oligocene localities.

Flabellipecten telegdirothi Csepreghy-Meznerics, 1960
Pl. VI, fig. 4

1960 Flabellipecten telegdi-rothi n. sp. — Csepreghy-Meznerics 
p. 16, Pl. H, figs. 6—8

Medium-sized, rounded flat valve ornamented by 18 radial ribs that are 
sharp, prominent triangular near the beak, and flat obtuse triangular in the 
middle region; near the ventral and lateral margins they flatten so far as 
to merge into a smooth valve surface. The furrows are very narrow, because 
the gently sloping sides of the ribs take up much space. There is a typical 
dense, finely sculptured scaly concentric ornament which covers the valve 
surfaces everywhere except on the crests of the radial ribs. The two auricles 
bear very weak traces of radial ribs besides this scaly ornament. Ihe byssal 
sinus is extraordinarily wide and deep.

No dimensions can be given on the basis of the fragmentary specimens 
available. . _ . ,

Most frequent in the Hinia-Cadulus community; its presence indicates 
a substantial depth of water.

Hungarian Upper Oligocene occurrences: Dejtar, Eger-1/6, 
-1/x, -1/k. ,

Distribution: An endemic species, known from nowhere except 
the above Upper Oligocene localities.

Genus: CHLAMYS Bolten in Rodino, 1798 
Subgenus: AEQUIPECTEN Fischer, 1887 

Chlamys (Aequipecten) northamptoni Michelotti, 1839
Pl. VI, fig. 3

1879 Aequipecten Northamptoni Micht. — Sacco, p. 16, 1’1. 4, figs. 1 16, 
Pl. 5, figs 1—8

1937 Chlamys Northamptoni var laevitransiens — Venzo, p. 159, 11. II,

1939 Chlamys northamptoni Might. — Roger, p. 48, Pl. 2, fig. 11; Pl. g 
figs 1—2 and 8—9

1955 Chlamys northamptoni Might. — Accordi, p. 55, 1 I. o, hg. 1
1955 Chi. northamptoni var laevitransiens Sacco- Accordi, p. 55, I 1. a, 

figs 2 and 4
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1959 Chlamys northamptoni Might. — Ctyroky, p. 91, Pl. 9, figs 2—3; 
Pl. 10, figs 1 and 3; Pl. 11, fig. 1; Pl. 18, figs 1—3

1960 Chlamys northamptoni Might. — Csepreghy-Meznerics, p. 30,11. 
20. figs 1—5

The single fragmentary left valve from Torokbalint at my disposal is 
relatively small, fairly convex: its surface bears an ornament of 14 strong 
rounded' radial ribs. There are but very weak traces of secondary radial 
ribs and spines at some points of the valve. The growth lines are fan y 
strong The anterior auricle bears four weak radial ribs: the posterior auricle 
is smooth, with only the growth lines visible. Its relatively small umbonal 
an<de, its shape, convexity and ribbing fit well enough into the broad range 
of variability of this species. Sacco (1897) and also Roger (1939) have de
scribed varieties without spines or secondary ribbing.

Dimensions. Height: 40 mm; convexity: 10 mm.
In shallow and medium-depth sublittoral facies.
Hungarian Upper Oligocene occurrences: Torokbalint-2, Eger-l/k, 

Patvarc (fide Palfy 1900). .
D i s t r i b u t i o n: A persistent Oligocene-Miocene species widespread 

in the Paratethys and in the Mediterranean province.

Chlamys (Aequipecten) csepreghymeznericsae Baldi, 1961 
Pl. VI, figs 5—6

1960 Chlamys nov. sp. 2 — Csepreghy-Meznerics, p. 31, Pl. 20, figs 
13—14 , , , .

1961 Chlamys csepreghy-meznericsae n. sp. — Baldi (in Baldi et al.) 
p. 90, Pl. 3, figs 6—7

1963 Chlamys csepreghymeznericsae Baldi — Baldi, p. 74
Medium-sized valves with 17 to 19 prominent but well-rounded Jlbs’ 

slightly narrower than the furrows between them; the umbonal angle of the 
more mature specimens approximates that of F. burdigalensis. rIhe inter
costal furrows and the sides of the ribs bear 3 to 5 weak, scaly, secondary 
radial ribs, but the backs of the primary ribs are smooth. The broad, large 
posterior auricle carries 4 to 8 weak scaly radial ribs. The size and orna
ment of the anterior auricle are similar; the byssal sinus is broad and veiy 
shallow. On some mature specimens the auricles are almost smooth.

Dimensions (of the juvenile holotype): height 24 mm, length 23 mm.
Easily distinguished from Chi. deleta Michelotti, 1861 — and

from the entire Chi. opercularis group — by its broad, shallow byssal sinus,, > 
probably belongs to the kinship of Roger’s (1939) Ohl-
with traits transitional (flatter valves, weakening of the ri is _
margins) towards the genus Flabellipecten. It is on the basis o 
tures that it can be dist inguished from Chi. northamptom vnieal

This is a species indicative of a medium-depth a”1’11110™1 f
of the Flabellipecten-Odontocyathus community but iepic sen c< • ] .
in the Pitar beyriehi communities.
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Hungarian Upper Oligocene occurrences: Torokbalint-2, Dejtar, 
Eger-1/5, -1/k, Eger-3, Novaj-1.

Distribution: fairly frequent in the Hungarian Upper Oligocene, 
but known from nowhere else so far.

Chlamys (Aequipecten) schreteri Noszky, 1936
Pl. V, fig. 6

1936 Pecten Schreteri n. sp. — Noszky, p. 84, Pl. 5, fig. 3
1960 Chlamys schreteri Noszky — Csepreghy-Meznerics, p. 30, Pl.

20 , figs 7—9

Small, fairly convex valve: height greater than length. Its 12 strongly 
prominent, radial ribs of semicircular cross section are about as wide as the 
furrows between them. The backs of the ribs exhibit a dense parallel stria
tion under a magnifying glass. In each of the deep intercostal furrows there 
are 4 to 6 scaly secondary radial ribs. Both valves are fragmentary, poorly 
preserved.

Dimensions. Height: 30 mm; length: 29 mm.
Its typical ornament, the smaller number of its ribs and the difference 

in shape make it easy to distinguish from Chi. northamptoni.
It has been found in a Pitar polytropa community.
Hungarian Upper Oligocene occurrence: Eger-l/k 
Distribution: known only from the above locality so far.

Subgenus: FLEXOPECTEN Sacco, 1897

Chlamys (Flexopecten) agriensis CSEPREGHY-MEZNERICS, 1960 

Pl. VII, fig. 3

1960 Chlamys agriensis nov. sp. — Csepreghy-Meznerics, p. 31. Pl. 20. 
figs 15—16

A medium to small, fairly flat valve with 12 rounded flat broad ribs, 
particularly broad and strong near the middle of the valve, and wider than 
the furrows separating them. There is.no concentric ornament other than 
some weak growth lines. The posterior auricle is fairly small and smooth; 
on the anterior auricle there is a deep byssal sinus and some weak radial 
ribs. The umbonal angle is relatively small.

Dimensions. Height: 39 mm; length: 35 mm.
It presumably belongs to the kinship of Roger’s (1939) Chlamys flexuosa 

group and within it to the series of Chi. palmata Lamarck 1819. Still, by 
its narrower and more numerous ribs it can be distinguished with certainty 
from Chi. palmata.

It was found in a medium-depth sublittoral Flabelhpecten-Odontocyathus 
community.
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Hungarian Upper Oligocene occurrence: Eger-2 (glauconitic 
sandstone horizon).

Distribution. Known only from the above locality so tar.

Subgenus: CAMPTONECTES Meek, 1864
Chlamys (Camptonectes) incomparabilis (RlSSO, 1826)

Pl. V, fig. 3; Pl. VII, fig. 2

1897
1899
1914

1936
1939

Palliolum incomparabile Risso — Sacco, p. 45
Pecten textus Phil. — Bockh, p. 13, Pl. 2, fig. 2 (non Philippi)
Chlamys textus Phil. — Telegdi-Roth, p. 66, Pl. 6, fig. 2 (non 
Philippi) ; ..
Chlamys textus Phil. — Noszky, p. 84 (non I hihppi) _
Chlamys incomparabilis Risso — Roger, p. 204, Pl. 20, iig. t.
2 j j/y 2

1959 Chlamys decussata Goldf. — Vanova, p. 157, Pl. 20, figs 10 — 12
(non Goldfuss) ... .,

1960 Chlamys texta Phil. — Csepreghy-Meznerics, p. 3/ (non Philippi)
1962 Chlamys incomparabilis Risso — Holzl, p. 58, Pl. 2, fig. 3
1963 Chlamys incomparabilis Risso — Steininger, p. 17, 11, 2. tigs
1963 Chlamys incomparabilis Risso — Baldi, p. 73, Pl. 1, figs 5—8

A small flat valve; a shiny brownish translucent shell. The magnifying glass 
reveals a typical Camptonectes ornament: a very dense skein of 130 to 
140 fine radial ribs issuing from the beak, curving in soft arcs towards the 
anterior and posterior margins and dichatomizing between the two. Uns 
species bears no other ornament than the Camptonectes ribbing just men
tioned, and the growth lines, even weaker than the ribbing. Ihe posterioi 
auricle is rather large with a deep byssal sinus and 4 to 6 not quite uniform 
scaly radial ribs. The anterior auricle is much smaller and smooth excep 
for the Camptonectes ornament.

Dimensions. Height: 14 mm; length: 13 mm. The average valve is some
what smaller. , a

The valves at mv disposal, identified by Anderson, of Chlamys decussata 
(MUnster in Goldfuss 1834) (=CM. texta Philippi 1843) iare totally 
different from the Hungarian form earlier described as Chi. textus . 
The latter is smaller and exhibits no ornament other than the Camptonectes 
ribbing, that is, the radial ribbing typical of Chi. decussata is missing, hua 
Anderson (1958) and later Holzl (1962) wore justified in pointing out that 
the Hungarian specimens do not belong to Boreal Chi. decussata.

Typical of and frequent in the Pitar beyrichi community, ;
usually indicates a medium-depth sublittoral facies, being rare in shallower

Hungarian Upper Oligocene o c c u r r once s. It is
in the Upper Oligocene: Miiny, 9, Felsoorspuszta 22, Zsambck 23, -
Gyermely 25, Szomor 31, Tok 52, 24, Mariahalom 36 Solymar 72, Imok 
b&lint-], -2, Pom&z-l, LeAnyfalu-3, God, R6tsag--, Egei / •
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Distribution: widespread in the Upper Oligocene but very scarce 
in the Lower Miocene of the Western and Central Paratethys (Eggenbur- 
gian of Eels am Wagram and Ordaspuszta in Cserhat); lataly it has been 
found also in the Carpathian of the Cserhat Mountains, remarkably enough 
it occurs outside the Paratethys only in the Pliocene of the Mediterranean 
province. It lives to this day in the Mediterranean (Adriatic). Our ideas 
of the vertical extent of the species are thus fairly incomplete.

Chlamys (Camptonectes) ex aff. decussata (Munster in Goldfuss, 
1843) Pl. VII, fig. 1

1963 Chlamys ex aff. decussata Goldf. — Baldi, p. 74, Pl. 1, fig. 9

Our single specimen from Torokbalint is much more elongate dorso- 
ventrally than the Lower Rhine specimens of Chi. decussata. Ihe ribbing 
is also denser. The close relationship of the two is not in doubt, however. 
Its larger size, thicker shell and stronger, wider-spaced radial ribbing 
permit it to be distinguished at once from Chi. incomparabilis.

Dimensions. Height: 19 mm; length: 17 mm; convexity: 3 mm.
It was found in a Pitar beyrichi community.
Hungarian Upper Oligocene occurrence: rorokbalint-2.
Distribution: Chi. decussata s.s. is an index fossil of the Boreal 

“Eochatt” (lowermost Chattian).

Chlamys (Camptonectes) hertlei (BtTTNER, 1884)

1884 Pecten Hertlei n.sp. — Bittner, p. 518, Pl. 10, fig. 19
1960 Chlamys hertlei BlTTN. — Csepreghy-Meznerics, p. 37, Pl. 34, 

figs 5—6
1963 Chlamys hertlei Bittn. — Baldi, p. 74

Besides and independently of the dichotomizing Camptonectes ornament 
typical of Chi. incomparabilis, this species carries a stronger radial ribbing 
of 60 to 70 ribs. From Chi. ex aff. decussata it differs in that the latter bears 
no Camptonectes ornament.

Dimensions. Height: 18 mm, length: 18 mm.
It was found in Pitar beyrichi and Pitar polytropa communities.
Hungarian Upper Oligocene occurrence s: Torokbdlint-l, Hger-l/k.
D i s t r i b u t i o n: A rare species restricted to the Paratethys, it is 

known only from the above two Hungarian localities in addition to the 
type locality (the Oligocene beds of Trifail and Sagor in Nort hern Slovenia).
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Anomiacea
Anomiidae

Genus: ANOMIA Linne, 1758
Anomia ephippium Linne, 1758

Pl. V, fig. 1

1866 Anomia Goldfussi Desk. — Speyer, p. 49, Pl. 3, figs 7—9
1884 Anomia Goldfussi Desh. — Speyer et Koenen, Pl. 23, figs i—8;

Pl. 24, figs 6—10
1897 Anomia costata Brocc. — Wolff, p. 231, Pl. 20, figs 9 10
1897 Anomia. ephippium L. et var. div. — Sacco, p. 31, Pl. 10
1899 Anomia ephippium var. costata Brocc. — Bockh, p. 15, Pl.

fig 5; Pl. 3, fig. 4
1910 Anomia ephippium L. et var. div. — Schaffer, p. 22, Pl. 12, figs 

1-141952 Anomia goldfussi Desk. — Gorges, p. 27
1958 Anomia ephippium L. cum var. div. — Senes, p. 51, I 1. 11, tigs 

130-133 ™
1958 Anomia ephippium L. et var. div. — Holzl, p. 62 11. 4, tig. 5
1959 Anomia ephippium L. — Anderson, p. 103, Pl. 14, fig. 11
1964 Anomia ephippium L. — Anderson, p. 145, Pl. 2, fig. 28

Small to medium-sized, fairly convex, irregularly rounded valves with a 
horny or pearly lustre, with a'fine dense radial ribbing visible only under 
a magnifying glass on some specimens. The shape and size of the valve am 
the thickness of the shell are highly variable.

According to Anderson (1959), A. ephippium cannot be distinguished 
from A. goldfussi Deshayes 1860. .

A shallow sublittoral species cropping up sporadically also in littoral 
communities, it is most frequent in the Glycymeris latiradiata community. 
An epifaunal element, it preferred flowing, agitated water and could not 
stand significant changes in salinity. .

Hungarian Upper Oligocene occurrences: ( sordakut 5, Gyermely 
12, 35/fok 24, 51, 52, Any&csapuszta 27, Szomor 31, Zsambek 43, Vasz- 
t^ly 49, Solymar 72, 85, Torokbalint-1, Budafok-1/4, Szentendre 2, Pomaz- 
'^j'iTt H b'Vtion: common all over the Paratethys from the Lower 
Oligocene to the Middle Miocene, it is particularly abundant m the Hun
garian Lower Miocene (“Anomia beds”). In the boreal province, too, it is 
known from the Lower Oligocene on, whereas in the Mediterranean and 
Atlantic provinces it has been signalled from the Miocene onwards, up to 
this day. It is a common species of considerable vertical and honzonta 
spread.
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Ostreacea
Ostreidae

Genus: OSTREA Linne, 1758 
Ostrea cyathula Lamarck, 1806 

Pl. VII, figs 5—7; Pl. VIII, fig- 3
1863 Ostrea cyathula Lam. — Sandberger, p. 379, Pl. 34, fig. 1; PL 35, 

fig. 2
1897 Ostrea cyathula Lam. et var. carcarensis Sacc. — Sacco, p. 11
1897 Ostrea cyathula Lam. — Wolfe, p. 231, Pl. 20, figs 4—8
1899 Ostrea digitalina Dub. — Bockh, p. 16, Pl. 4, fig. 1 (non Dubois)
1910 Ostrea cyathula Lam. — Kranz, p. 206
1914 Ostrea cyathula Lam. — Telegdi-Roth, p. 67, Pl. 6, figs 8 and 

16—20 '
1936 Ostrea cyathula Lam. — Noszky, p. 83
1952 Ostrea cyathula Lam. —Anic, p. 31, Pl. 6, fig. 2
1958 Gryphaea cf. cyathula cyathula Lam. — Sene§, p. 56, Pl. 11, figs 

122__127
1958 Ostrea cf. digitalina Dub — Sene§, p. 54, Pl. 10, figs 113—121 
1962 Ostrea cyathula Lam. — Holzl, p. 60, Pl. 2, fig. 5
1963 Ostrea cyathula Lam. — Baldi, p. 76, Pl. 1, fig. 13
This name serves to denote a highly variable group of oysters that would 

merit a separate treatise. Its main features are as follows: medium, some
times small size; valves elongated dorsoventrally; left valve usually strongly 
convex. The forward displacement of the beak, and the more or less back
ward-twisted form of the valve result in an asymmetric shape. The resilifer 
is a moderately elongate triangular depression with a twisted backward 
tip. Its height invariably exceeds its width. It bears strong transverse ribs. 
The anterior margin is slightly arcute, the ventral margin strongly rounded, 
the posterior margin more or less concave. The surface of the left valve is 
covered by flat broad radial ribs whose width does not usually exceed that 
of the furrows between them. Some undulous growth lines, spaced at 
irregular intervals, are stronger than the others.

Dimensions. Height: 62 mm; length: 53 mm; convexity: 23 mm.
Height: 97 mm, length: 66 mm; convexity: 27 mm.
The density of the radial ribbing, the width of the ribs and the height 

of the resilifer are highly variable and so are the size and shape of the valve. 
The smaller and more strongly twisted valves of O. frondosa De Serres, 
1829 are more asymmetrical, with a stronger and denser ribbing. O. cyathula 
hardly differs, however, from O. digitalina Dubois, 1831.

0. cyathula was one of the most frequent euryhaline forms of the littoral 
and shallow sublittoral waters of the Hungarian Upper Oligocene sea. In the 
littoral region and in the lagoons the species was abundant enough to form 
oyster beds, but it was not absent from the shallow sublittoral zone, either, 
where it preferred to mix with the Glycymeria latiradiata community. At 
medium sublittoral depth it was pretty scarce, however. It could stand 
strong fluctuations of salinity (10 to 35 per mille).
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Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, 4, 
Csordakut 5, Many 6, 8, Gyermely 12, 35, 50, Felsoorspuszta 22, 44, Tok 
24, 51, 52, Any&csapuszta 27, Szoinor 31, Mariahalom 36, 41, Zsambek 
42, 43, 48, Vasztely 49, Csolnok 695, Torokbalint-1, -2, -3, Budafok-1/4, 
Pomaz-1, -6, -21, -22, Szentendre 2, Dbmos-2, Leanyfalu-1, -4, Diosjeno-3, 
-8, -24, Becske-1, -2, Eger-1, -2.

Distribution: it has been identified only in Oligocene beds thus 
far. Typical of the Upper Oligocene in the Paratethys, it is known in the 
Mediterranean province also from the “tongriano . In the Boreal basin 
it extends over the Middle and Upper Oligocene.

Sn bgo n us ’ GIGANTOSTREA Sacco, 189t

Ostrea (Gigantostrea) gigantea callifera Lamarck, 1819 
Pl. VIII, figs 1—2; 4—5

1863 Ostrea callifera Lam. — Sandberger, p. 377, Pl. 34, fig. 6; Pl. 35, 
fig. 1

1884 Ostrea callifera, Lam. — Speyer and Koenen, Pl. 23, figs 9—10; 
Pl. 24, fig. 11; Pl. 25, figs 2—4; Pl. 26, fig. 1

1893 Ostrea callifera Lam. — Koenen, p. 1008, Pl. 63, figs 1—2
1897 Ostrea callifera Lam. — Wolff, p. 231, Pl. 20, figs 2 3
1943 Ostrea. callifera Lam. — Albrecht et Valk, p. 121, Pl. 24, figs 

951—952
1952 Ostrea callifera Lam. — Gorges, p. 28
1957 Pycnodonte callifera Lam. — Glibert, p. 22
1959 Ostrea callifera Lam. —Vanova, p. 162, Pl. 23, figs 29 30
1962 Ostrea callifera Lam. — Holzl, p. 59
1963 Ostrea gigantica callifera Lam. — BAldi, p. 75, Pl. 1, figs 11 l-> 

Pl. 2, fig. 1
Medium-sized, round broad valves. The left valve is highly convex, the 

right valve slightly concave. The beak and the obliquely elongate triangulat 
resilifer, twisted backwards at its top, are slightly displaced forward in an 
asymmetric position. The muscle scar is at the middle of the valve, shghtl) 
farther back than the beak. The surface of the left valve is but slightly 
scaly; traces of a radial ribbing are very weak.

Dimensions: height 64 mm, length 61 mm.
It stands very close to O. gigantea Solander in Brander 1/66 from 

which our specimens differ in the following traits: they are smaller, some
what more inequilateral: the muscle sear is slightly concave from above am 
displaced in an asymmetric position. True, these traits of the Hungailan 
form are close also to O. callifera. It therefore occupies a transitional posi
tion between two geographically vicariating forms: Boreal O. callifera ana 
Mediterranean 0. gigantea. Therefore we accept the difference 
two forms as merely subspecifie. Another close relative is the Lowei . i< 
species O.sacgi Cossmann and Peyrot 1914: the difference, may be <n 
subspecific also in this case. Still, according to Steininger (1963), U. sacyi 
can be distinguished easily from 0. gigantea.
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The Hungarian specimens have been collected from Glycymeris latiradiata 
communities.

Hungarian Upper Oligocene occurrences: Torokbalint-1, -2 
Becske.

Distribution: widespread all over the Paratethys in Middle and 
Upper Oligocene deposits, it is common in the Boreal province from the 
Eocene to the end of the Oligocene. The geographical substituent species, 
0. gigantea is known from the Mediterranean and Atlantic Oligocene.

Schizodonta 
UNIONACEA 

Unionidae 
Genus: UNIO Retzius, 1788 

Unio inaequiradiatus Gumbel, 1864
1897 Unio inaequiradiatus Gumb. —Wolff, p. 260, Pl. 28, figs 21—25
An oval valve slightly elongate lengthwise. Che beak is displaced to the 

anterior third of the valve. Most of the specimens at our disposal are frag
mentary and poorly preserved, but their typical thick mother-of-pearl layer 
is easy to recognize. The typical irregular radial ribbing on the posterodorsal 
part of the valve is rarely apparent.

Dimensions: Height: 26 mm; length: 45 mm.
Restricted to fresh waters (rivers, lagoons), whose salinity never exceeded 

3 per mille. It mixed with the V iviparus-Brotia community, although 
a few, presumably washed-in specimens have been found in Polymesoda- 
Tympanotonus communities.

Hungarian occurrences: frequent in the limnic Upper Oligocene 
of the Bakony (Csatka, etc. between Mor and Zirc), and in the limnic 
interbeddings of the Upper Oligocene in the Szentendre—Visegrad Moun
tains, Many 6, Gyermely 35, Pomaz-21. ? Eger-1, ? Mucsony 136.

Distribution: known so far only from the Oligocene of the Para
tethys.

Heterodonta
Astartacea
Astartidae

Genus: ASTARTE Sowerby, 1816
Astarte gracilis degrangei COSSMANN et PEYROT, 1912 

Pl. XIII, figs 4-6
1912 Astarte Degrangei n. sp. — Cossmann et Peyrot, p. 143, Pl. 1, 

figs 47—50
1958 Astarte concentrica concentrica Goldf. — Sene§, p. 61, Pl. 15, ligs 

170—171 (non Goldf)
1963 Astarte gracilis degrangei Cossm. et Peyr. — Baldi, p. 76, I’l. 2, 

figs 3—4
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A small triangular valve ornamented by strong round-backed concentric 
ribs numbering 12 on the average. The ribs are wider than the furrows 
between them. .

Dimensions: Height: 7 to 11 mm (mean range); length: 8 to 12 mm (mean 
range) (Torokbalint specimens).

It stands closest to the Boreal subspecies A. gracilis goldjussi, Hinsch. 
1952 (= A. concentrica Goldfuss, 1837; non Conrad, 1834). The differences 
between the two subspecies are as follows: in A. gracilis degrangei, the ribs 
are wider than the furrows separating them; their number is less, and the 
ribs are rounded. The forms A. gracilis (Monster, 1835) and A. goldjussi 
were contracted by Anderson (1959). I have placed into the subspecies A. 
qracilis degrangei also the specimens found in the well of the Eger Vintners 
School that differ from the above description in a slightly more quadrangu
lar outline, and somewhat wider intercostal furrows; the ribs disappear 
near the posterior margin; indeed, in some specimens, they are developed 
only near the beak, whereas the rest of the valve exhibits growth lines only.

Hungarian Upper Oligocene occurrences: Many 9, Felsoorspuszta 
22, Szomor 31, Tok 52, Torokbalint-1, -2, Leanyfalu -3, Diosjeno-/, Eger-2.

D i s t r i b u t i o n: known so far only from the Carpathian Basin and 
the Upper Oligocene of the Adour Valley (Atlantic province). Some close 
relatives (the form circle of A. gracilis) are frequent in the Boreal Oligocene 
and Miocene.

Crassatellidae
Genus: CRASSATELLA Lamarck, 1799
Subgenus: EUCRASSATELLA Iredale, 1924

Crassatella (Eucrassatella) carcarensis Michelotti, 1847
Pl. XI, figs 5—6; Pl. XIII, figs 2—3

1899 Crassatella carcarensis Micht. et var. div. — Sacco, p. 28, Pl. 6, 
figs 39—40; Pl. 7, figs 1—6

1900 Crassatella carcarensis Micht. — Rovereto, p. 85
1900 Crassatella protensa. Micht. — Rovereto, p. 87, 1’1. ■>, Iig.
1910 Crassatella. carcarensis Micht. — Kranz, p. 215, 1’1. 4, iig. 3, . >

figs 13—14; text fig. 1
1912 Crassatella Baulini nov. sp. — Cossmann et Peyrot, p. 124 1 1. i 

figs 1—4 p, . .
1958 Crassatella carcarensis carcarensis Micht. — Senes, p. nA *■ 

figs 157—165; Pl. 15, figs 168—169 v
1958 Crassatella carcarensis mut. protensa Micht. — Senes, p. oJ,

15, figs 166—167

A large, thick, not very convex valve, slightly elongate. Shape t'1# ’
rounded. 'The anterior and ventral margins are rounded, the po. 
margin is almost straight, the postero-dorsal margin is K '
There is an obtuse edge running from the beak to the anguh 
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of the posterior and ventral margin. The growth lines are much stronger on 
the anterior part of the valve. On some specimens, there are some stronger 
concentric folds. The hinge teeth are big and strong. Tooth 3b on the right 
valve and tooth 2 on the left valve are tall, massive slabs, with vertical 
grooves on both sides. Behind 3b and 4b there is a deep triangular resilifer. 
There are no lateral teeth. The lunule is relatively narrow and deep, the 
escutcheon even more so.

Dimensions. The largest specimens are fragmentary. The measurable 
height of these is 56 mm. The data of the smaller, entire specimens from 
Budafok are: height: 27 mm; length: 34 mm.

An excellent index of the shallow sublittoral zone, it is not known from 
any other biotope. Its massive, large valves could withstand considerable 
agitation of the water. It is typical of the Glycymeris latiradiata communitv 
and frequent also in the Pitar polytropa. community.

Hungarian Upper Oligocene occurrences: Budafok-1/4, Pomaz-6 
Leanyfalu-3, Diosjeno-4, -7, -24, Novaj-1.

Distribution: This is an Atlantic-Mediterranean, Oligocene form, 
frequent besides the above-named Hungarian localities also at another 
Paratethyan locality, KovaSov in South Slovakia.

Subgenus: CRASSATINA Loebbecke and Kobelt, 1881

Crassatella (Crassatina) bosqueti Koenen, 1893
Pl. XI, figs 1—4

1893 Crassatella Bosqueti Koen. — Koenen, p. 1204, Pl. 82, figs 5—7 
?1939 Crassatella cfr. Bosqueti Koen. — Noszky, p. 58

1961 Crassatella bosqueti minor n. subsp. — Baldi (in Baldi et al.), 
p. 93, Pl. 3, fig. 4; Pl. 4, fig. 1

A small, oval valve, with a beak displaced slightly forward. The outline 
of the valve is well rounded all around, nowhere angular, the margins are 
all more or less rounded, except for the straight postero-dorsal margin. The 
lunule is half-moon-shaped: the escutcheon is insignificant. There is a dense 
ornament of flat concentric ribs which, however, disappears in the posterior 
region of the valve: only some weak growth lines are visible there. Tooth 
2 is strong, prominent, slightly broadening downwards. 4b is smaller, narrow 
and platy, with a triangular resilifer impressed deep in the shell. 'There are 
narrow, sharp, straight long lateral teeth; two anterior and one posterior 
on the right valve and one posterior and two anterior on the right valve.

Dimensions.
Height : 7 mm; length: 9 mm; convexity: 2 mm
Height: 10 mm; length: 13.5 mm convexity: 3.7 mm
This small Crassatella had inhabited deep sublittoral and shallow bathyal 

waters, as a typical member of the Hinia-Cadulus community.
Hungarian Upper Oligocene occurrences: Eger-1/6, 2/a, Novaj-1, 

Ostoros-1.
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Distribution: known earlier only from the deeper Oligocene of the 
Boreal province. Noszky signalled it with a question mark from the Kiscell 
Clay, but its presence in the Hungarian Upper Oligocene is certain.

Carditacea 
Carditidae 

Genus: CARDITA Brdguiere, 1792
Subgenus: CYCLOCARDIA Conrad, 1867

Cardita (Cyclocardia) orbicularis subparvocostata Baldi, 1963
Pl. XII, fig. 6

1963 Cardita orbicularis subparvocostata n. subsp.— Baldi, p. 77, Pl.2, 
figs 6—8 and 11

A small, convex, thick, rounded valve, ornamented by 12 to 16 radial 
ribs dissected by concentric rings. The ribs are generally broader than the 
furrows between them. The second hinge tooth of the left valve is strongly 
elongate anteriorally.

Dimensions. Height: 8.2 mm; length: 8.0 mm.
This subspecies is transitional between C. orbicularis Sowerby, 1825 and 

C. parvocostata Holzl, 1962. The valve is more convex than in C. orbicularis: 
also, its ribs are broader but less numerous. It differs from C. parvocostata 
in the larger number of its ribs.

This small Cardita species is typical of the medium-depth sublittoral zone 
of the Pitar beyrichi community.

Hungarian Upper Oligocene occurrences: Many 9, Felsoorspuszta 
22, 44, Szomor 31, ZsamWk 42, Tok 52, Solymar 72, 93, Torokbalint-1,-2, 
Leanyfalu-3.

Distribut ion: the subgenus is known so far from the Hungarian 
Upper Oligocene only. The form circle of C. orbicularis is frequent in the 
Boreal Oligocene and Miocene.

Cardita (Cyclocardia) monilifera DUJARDIN, 1837

Pl. XII, figs 1—3: 8—9

1912 Venericardia monilifera Duj. — Cossmann et Peyrot, p. 186, I I. 3, 
figs 9—12

A trigonal-oval valve slightly elongate in the posterior direction, with a 
slightly asymmetric beak and rounded corners. The most convex part ot t he 
valve runs diagonally to the concurrence of the posterior ami ventral mai 
gins. Farther backward, the shell flattens out rather suddenly. Theornamen 
is composed of 16 to 18 radial ribs, knotted on the anterior part and near 
the beak, smooth, convex, round-topped on the ventral and posterior pai s. 
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The ribs are hardly broader than or as broad as the furrows between them. 
On the posterior,’flattened part of the valve, they are wider-spaced and 
some of them are weaker. The hinge comprises a weak 3a and a very strong 
triangular 3b, elongate backward: the side of the latter is grooved and 
separated by a deep furrow from the ligament area. Tooth 2 is massive 
prominent, strong: it lies right below the beak. It is flanked by distinct 
but weak A II on the anterior side and long, narrow, tall 4b on the posterior 
side.

Dimensions. Height: 11 mm; length: 14.5 mm. ,
The only slight difference from the type is that the ribs are knotted only 

on the anterior part and near the beak, and smooth elsewhere, and further 
that, owing to the wider spacing of the ribs on the posterior part, there aie 
fewer ribs by one or two. C. pinnuloides Cossmann, 1922, described from 
the Stampian of Gaas, is similar, but the smaller number of its ribs precludes 
the identification of the two species.

In the shallow sublittoral Pitar polytropa community.
Hungarian Upper Oligocene occurrence: Domos-2.
Distribution: An Atlantic species, it occurs in I rance from the 

Peyrere level (Upper Oligocene) to the Middle Miocene.

Subgenus : MEGACARDIrl A Sacco, 1899
Cardita (Megacardita) arduini BrONGNIART, 1823

Pl. XII, fig. 4; Pl. XIII, fig. 1

1870 Cardita Arduini Brong. — Fuchs, p. 66, Pl. 2, fig. 16
1899 Megacardita Arduini Brong. et var. div. — Sacco, p. 11, 1 1. 4,

1937 Venericardia arduini Brong. — Venzo, p. 128, PI. 8, figs 25 27 
1955 Megacardita arduini Brong. — Accordi, p. 47, Pl. 4, fig. 8

A medium-sized species of Cardita, with an inequilateral valve markedly 
produced lengthwise. The beak is shifted far forward. The dorsal and ventral 
margins are slightly rounded; the posterior margin is well-rounded. The 
valve bears 15 broad and strong but rather flat-backed radial ribs much 
broader than the furrows between them. The ribs are broadest on the most 
prominent, most convex, umbono-ventroposterioral region of the valve. 1 he 
growth lines are relatively strong, well-developed.

Dimensions. Height: 17 mm; length: 26 mm.
In shallow and medium-depth sublittoral communities.
Hungarian Upper Oligocene occurren c e s: Pom&z-l (juvenile 

specimens), Pomaz-30 (juvenile form), Dunabogdany, Eger-3 (Afrika-dtuo, 
Noszvaj-1 (Nagyitnany). ,

Distribution. A Mediterranean Oligocene species; within the 
Paratethys it is limited to Hungary so far.
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Subgenus: GLANS Megerle von Muhlfeld, 1811

Cardita (Glans) ruginosa (Cossmann et Peyrot, 1912) 
Pl. XII, figs 5, 7

1912 Cardita ruginosa (1) n.sp. — Cossmann et Peyrot, p. 170, Pl. 2, 
figs 39—44

A small, strongly convex valve, with a beak displaced very slightly for
ward but twisted markedly inward and forward. The margins of our speci
mens are broken off. The valve bears 26 narrow radial ribs thinner than the 
furrows between them. The ribs bear prominent knots that grow spiny 
and scaly on the posterior part of the valve. The hinge structure is as follows. 
3a is not well visible on our specimen; 3b is strong, trigonal, elongate back
ward; P I is very weak. Well-developed 2 is flanked by weak A II forward 
and thin, long 4b backward.

No meaningful dimensions could be established.
C. oligocaenica Cossmann, 1922 is a rather close relative.
In the Hinia-Cadulus community.
Hungarian Upper Oligocene o c c u r r e n c e: Eger-1/6.
D i s t ri b u t i o n: frequent in the Upper Oligocene of the Aquitanian 

Basin (Peyrere); it has not been signalled from elsewhere.

Cyrenacea
Cyrenidae

Genus: POLYMESODA Rafinesoue, 1820
Polymesoda convexa (BRONGNIART, 1822)

PI. IX, figs 1—2, 7; Pl. LI, fig. 11

1863 Cyrena semistriata Desk. — Sandberger, p. 307, Pl. 22, fig. 19; 
Pl. 26, figs 3—4

1870—75 Cyrena semistriata Desk. — Sandberger, p. 309, Pl. 20, fig. 2 
1897 Cyrena semistriata Desk. — Wolff, p. 249, Pl. 22, figs 17—23 
1899 Cyrena semistriata Desk. — Bockh, p. 25, Pl. 7, fig. 4; Pl. 8, fig. 2 
1900 Cyrena sirena Brongn. et var. div. — Sacco, p. 61, Pl. 14, figs 

12—24 • .
1943 Corbicula semistriata Desk. — Albrecht et Valk, p. 126, 1 1. 11, 

figs 398—400
1952 Cyrena semistriata Desh. — An id, p. 25, PI. 2, figs 7 — 8, ,

1—— 3
1957 Polymesoda convexa. Brongt. et var. div. - Holzl, p. 10—20, PI 

I figH 1—11; Pl. 2, figs 1—7; Pl. 4, fig. 6; Pl. 7, fig. 1
1962 Polymesoda convexa Brongt. — Holzl, p. 68
1963 Polymesoda convexa Brongt. — Baldi, p. 77
1965 Polymesoda convexa Brongt. - Ondreji6kova et Senes, p. iso, 

Pl. 6. figs 60—61
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A rounded trigonal valve, with a beak displaced forward; posterior margin 
straight, obliquely truncated, meeting the rounded ventral margin at a more 
or less rounded acute angle. The anterior margin passes in a strongly round
ed arc into the ventral margin, but its dorsal part is straight, truncate. Ihe 
hinge structure is typical of the genus: three hinge teeth, with well-devel
oped long lateral teeth. The valve surface is covered by close-spaced thin 
concentric ribs. Some specimens from Pomaz-21 and Many have retained 
also the colour ornament, which consists of more or less thm brown lines 
and bands emerging radially from the beak or disposed concentrically. 
This ornament, whose preservation is a rarity, much resembles the colour 
ornament described by Holzl (1957) from certain specimens of the Bava
rian Molasse.

Dimensions. Height: 27 mm; length: 32 mm; convexity: 10 mm.
Holzl (1957) on the basis of some earlier remarks by Deshayes and 

Nyst identified the species described by Brongniart in 1822 by the name 
“Cytherea ? convexa” with “Cyrena semistriata” Deshayes, 1831. Bron- 
gniart’s name is thus a subjective synonym. .

The numerous specimens at my disposal exhibit a considerable variability. 
whose range at the various levels may have some stratigraphic significance. 
To find out about that would, however, require a separate study into 
variation statistics. Anyhow, to pick out certain extreme specimens from 
a population and to attribute to them separate names — even if only at the 
subspecific or varietal level — seems to me biologically unjustified, strati- 
graphically superfluous, and nomenclaturally burdensome. For this reason 
I have considered many names as superfluous synonyms.

The Polymesoda now live on the Atlantic and Pacific shores ol North 
America, in brackish lagoons. They had inhabited similar surroundings 
also in the Upper Oligocene. In their optimal biotope, salinity fluctuated 
from 3 to 10 per mille, rising but seldom above the latter figure. 1 his is 
whv the Polymesoda are — particularly if present in large numbers — ex
cellent lagoon-facies indicators. They occur in masses especially in the 
Polymesoda-Tympanotonus communities, but they have been found also m 
other littoral assemblages.

Hungarian Upper Oligocene occurrences: p
Csordakut 5, 9, MAny 6, 8, Gyermely 12, 25, 39, 46, 50, Zsambek -3, 42, 
43 48 Tiik 24, 51, 52, AnyAcsapuszta 27, Szomor 31, MAriahalom 36, 
Felsoorspuszta 44, Vasztely 47, 49, Csolnok 695, NagysAp-1, TarjAn-1, Kesz- 
Xp3, Szentendre 2, PomAz-21, -1, Leanyfalu-1, Tbrokbalint-1, Csesztve 
and Mohora, Eger-1/15, -1/17, Mucsony 136

D i s t r i b u t i o n: frequent from the deeper Oligocene to the Lower 
Miocene in the brackwater deposits of the Paratethys and the Boreal 
province it is present also in the Mediterranean Oligocene. In the Atlantic 
province, it is substituted by P. convexa brongniarti. According to Holzl 
(1957), its hemera extends from the Eocene to the Helvetian.

194



Polymesoda convexa brongniarti (Basterot 1825)
Pl. IX, fig 3, 5

1870—75 Cyrena Brongniarti Bast. — Sandberger, p. 338, Pl. 20, fig 17
1910 Cyrena Brongniarti Bast. — Cossmann et Peyrot, p. 449, Pl. 19, 

figs 32—34
1957 Polymesoda brongniarti Bast, et var. div. — Holzl, p. 20—24, Pl. 2, 

fig. 8; Pl. 3, figs 1—5; Pl. 4, figs 1—5

Differs from P. convexa s.s. in its much larger size, its beak shifted farther 
forward, its more rounded anterior and ventral margins. Its concentric 
ribbing is somewhat stronger and less close-spaced.

Dimensions. Height: 39 mm; length: 46 mm.
A littoral-facies index; its ecology is the same as that of P. convexa.
Hungarian Upper Oligocene occurrences: Nagyegyhaza-4, Csorda

kut 5, Mariahalom 36, Vasztely 47, 49, Pomaz-21, Leanyfalu-3, Di6sjen6-3, 
Becske-1.

Distribution: besides the Oligocene and Lower Miocene deposits 
of the Paratethys it occurs also in the Atlantic province from the Stampian 
(Middle Oligocene) of Gaas to the Lower Miocene.

Isocardiacea
Isocardiidae

Genus: ISOCARDIA Lamarck, 1799
Isocardia subtransversa d’ORBIGNY, 1852

Pl. IX, fig. 6

1863 Isocardia subtransversa Orb. — Sandberger, p. 316, Pl. 25, fig. 3
1870 Isocardia subtransversa Orb. — Hornes, p. 166, Pl. 20, fig. 3
1884 Isocardia subtransversa Orb. — Speyer et Koenen, Pl. 6, figs

7—12; Pl. 7, figs 1—3
?1900 Isocardia cf. subtransversa Orb. — Sacco, p. 4

1900 Isocardia subtransversa Orb. — Rovereto, p. 98
1952 Isocardia subtransversa Orb. Gorges, p. 37
1957 Isocardia subtransversa Orb. — Glibert, p. 31, Pl. 6, fig. 11
1958 Isocardia subtransversa Orb. — HdLZL, p. 69, Pl. 5, iig. 1
I9(>2 Isocardia subtransversa Orb — Holzl, p. 70, 1 I. 2, litis l_ 13

A medium-sized or relatively large valve, slightly elongate lengthwise. 
Striking on its outline is a. prominent, almost pointed anterior margin; the 
posterior and posterodorsal margins are also rounded, the ventral margin 
loss so. The beak is slightly displaced forward, strongly prosogyral. Iheie 
are two divergent, very obtuse ridges running from the beak to the posterior 
margin. The portion of the valve flanked by them is slightly concave, t he 
surface of the thin shell is smooth; even the growth lines are but weakly 
visible.
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Dimensions. Height: 26 mm; length: 36 mm.
In shallow sublittoral communities.
Hungarian Upper Oligocene occurrences: Tok 24, Szomor 31, 

Solymar 72, Tbrokbalint 1, Leanyfalu-3, -4, Diosjenb-24, Retsag-2.
Distribution: in the Boreal and Mediterranean provinces, this 

species is restricted to and typical of the Oligocene, but in the Paratethys 
it crops up also in the Miocene, Eggenburgian (Bavarian Molasse, Kalten- 
bachgraben beds).

Isocardia subtransversa abbreviata SACCO, 1900
Pl. IX, fig. 4

1900 Isocardia cf. subtransversa var. abbreviata — Sacco, p_ 4, Pl. 1, fig. 6
1914 Isocardia subtransversa Orb. — Telegdi-Roth, p. 56
1936 Isocardia subtransversa Orb. — Noszky, p. 89
1963 Isocardia subtransversa abbreviata Sacco — Baldi, p. 78, Pl. 3, 

figs 6—7

Differs from I. subtransversa s.s. in its much shorter valve, rounded- 
quadrate shape.

Dimensions. Height: 31 mm; length: 32 mm; convexity: 11 mm.
Venzo (1937) does not distinguish the subspecies abbreviata. In my ex

perience, however, the populations of some localities are typically short- 
valved and this justifies the distinction of a subspecies.

Hungarian Upper Oligocene occurrences: Felsoorspuszta 44, 
Tbrokbalint-1, -2, Pomaz-1, Eger-l/k. .

Distribution: Known from the Mediterranean Oligocene, this 
species is so far restricted within the Paratethys to the Hungarian Upper 
Oligocene.

Cyprinacea 
Cyprinidae

Genus: CYPRINA Lamarck, 1812
Cyprina islandica rotundata (Braun in Agassiz, 1845)

Pl. X, figs 1—2

1863 Cyprina rotundata Braun — Sandberger, p. 313, Pl. 25, fig. I
1884 Cyprina. rotundata Braun et var. div. — Speyer et Koenen, 1’1. 9, 

figs 2—4; Pl. 10, figs 1—8; Pl. 11, figs 1—5; Pl. 12, figs 1—4
1897 Cyprina rotundata Braun — Wolff, p. 251, Pl. 23, fig. 1 and 6
1899 Cyprina rotundata Braun — Bockh, p. 24, PI. 8,Jig. 1
1914 Cyprina, rotundata Braun - Telegdi-Roth, p. 55
1936 Cyprina rotundata Braun — Noszky, p. 88
1937 Cyprina rotundata Braun — Venzo, p. 98, Pl. 6, figs 14—17
1943 Cyprina rotundata Braun — Albrecht et V alk, p. 127, Pl. 13,

figs 423—426
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1952 Cyprina rotundata Agass. — Gorges, p. 38
1952 Cyprina rotundata Braun — Anic, p. 25, Pl. 3, figs 4—5
1957 Cyprina rotundata Braun — Glibert, p. 31, Pl. 6, fig. 1
1958 Cyprina rotundata Braun — Senes, p. 67
1962 Cyprina islandica rotundata Braun — Holzl, p. 68, PL 3, tigs 1
1963 Cyprina islandica rotundata, Braun — Baldi, p. 78, 11. 2, tig. 1 , 

Pl. 3, fig. 5
A thick-shelled, rounded, large convex valve. Its margin is rounded 

everywhere and smooth on the inner side. The beak is displaced forward, 
and twisted forward and downward. On the right valve, 3a is thin trigonal, 
prominent; 3b is broad, almost horizontal, with a depression at its middle. 
The two teeth are separated by a narrow, deep triangular pit. there is a 
long narrow channel between 3b and the broad flat platform-like ligamen 
area. A I is short, massive, and so is P I. The valve surface is covered y 
weak growth lines. In the middle region there are rows of small pits, 1 o 
2 mm wide, along concentric lines spaced 1 to 2 cm apart.

Dimensions. Height: 87 mm; length: 90 mm; convexity: 32 mm.
According to Glibert (1945), rotundata differs from the Neogene to 

Recent Boreal species C. islandica (Linne 1767) in the shorter and more 
rounded posterior margin, the more rounded ventral margin, the less 
pronounced convexity of the valve, and, besides lesser differences m lunule 
and hinge structure, in the presence of the concentric rows of pits. Anderson 
(1959) feels this to be a merely subspecific difference. According to Steinin
ger (1963), Lower Miocene C. girondica Benoist in Cossmann and Peyrot, 
1912 differs from C. rotundata in shape and hinge structure and in the 
absence of concentric pit rows.

In shallow and medium-depth sublittoral communities.
Hungarian Upper Oligocene o c c u r r e n c e s: Szomor 31, lorokbalml- 

1, -2, Eger-l/k, -2, ?Novaj-l, LeAnyfalu-3. . ,
Distribution: C. rotundata s.s. is widespread in the Oligocene 

of the Paratethys, and of the Boreal and Mediterranean provinces. It no
where transgresses the Oligocene-Miooene boundary. C. islandica s. str. has 
been living from the Neogene to this day.

Dreissenacea
Dreissenidae

Genus: CONGERIA Partsch, 1835
Congeria basteroti DESHAYES, 1836

1870 Congeria Basteroti Desk. — HSrnes, p. 370, Pl. 49, figs ,5-6 
1870-75' Dreissenia Basteroti Desk. — Sandberger, p. 337, i i.
1897 'nreissensia Basteroti Desk. — Wolff, p. 234, Pl. 20, figs 11 12 
1914 Congeria Basteroti Desh. Cossmann et Peyrot, p. 41, n. ■ 

figs 24—26; PI. 15, lig. 14 ...._ ^2
1950 Dreissena basteroti Desk. — Herring, p. «>,
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1952 Congeria basteroti Desh. — Anic, p. 30, Pl. 5, fig. 6
1958 Congeria basteroti Desh. — Holzl, p. 71
1958 Congeria basteroti Desh. — Senes, p. 68, Pl. 11, fig. 138
1964 Congeria basteroti Desh. — Anderson, p. 147, Pl. 3, fig. 32

An umbonoventrally elongate, small valve, with a prosogyral, often 
prominent beak, a straight or slightly concave anterior margin which drops 
away vertically from the beak. The slightly rounded upper part of the 
posterior margin forms an obtuse angle in its upper third and continues in 
an almost straight line parallel to the anterior margin down to the strongly 
rounded ventral margin. The most convex part of the valve is right behind 
the anterior margin, parallel to it, whereas near the posterior margin the 
valve suddenly flattens. The surface is smooth. Some specimens of exception
al preservation exhibit a colour ornament of 4 to 5 interrupted brown lines 
running from the beak towards the ventral margin, or concentric brown 
lines parallel to the growth lines. A similar colour ornament was observed 
by Kokay (1966) on “Tortonian” (Badenian) specimens from Herend and 
Marko.

Dimensions. Height: 14,0 mm; length: 7.6 mm.
Congeria basteroti differs from likewise Oligocene C. brardi (Brongniart 

1823) in its larger size, more produced form, more pointed, less blown-up 
beak. Cossmann and Peyrot (1914) had enumerated some more internal 
features to prove the difference between the two species, but we could not 
identify these on our specimens of indifferent preservation.

C. basteroti was an epifaunal element fixed to the sea bottom with a 
byssus. It is an excellent lagoon-facies index, occurring almost invariably 
in the Polymesoda-Tympanotonus community. The salinity of its optimal 
environment thus probably was 3 to 10 per mille. It is exceptional in other 
communities.

Hungarian Upper Oligocene o c c u r e n c e s: Nagyegyhaza 3, 4, Csorda- 
kut 5, Gyermely 25, 35, 39, 46, 50, Zsambek 42, Szentendre 2, Leanyfalu-1.

Distributi o n: this species of considerable vertical and horizontal 
spread occurs in all palaeogeographical provinces of Europe. In the Para
tethys and the Boreal province (Mainz Basin) it is found in the Oligocene 
and Miocene alike, but in the Mediterranean and Atlantic provinces it has 
been signalled from the Neogene only.

Lucinacea 
U ngulinidae

Genus: TAHAS HiSSO, 1826 (—Diplodonta Bronn, 1831) 
Taras rotundatus (Montagu, 1803)

Pl. XIV, figs 7—8

1870 Diplodonta rotundata Montg. HObnes, p. 216, Pl. 32, fig. 3 
1901 Diplodonta rotundata Montg. et var. div. Sacco, p. 62, PI. 15, 

figs 12 —18
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1910 Diplodonta rotundata Montg. — Schaffer, p. 102, Pl. 46, figs. 115 1 ‘
1911 Diplodonta rotundata Montg. — Cossmann et Peyrot, p. 241, 11.

26, figs 26—30
1914 Diplodonta rotundata Montg. — Telegdi-Roth, p. nJ 

?1921 Diplodonta parilis n. sp. — Cossmann, p. 90, Pl. 5, tigs 26-2J
1936 Diplodonta rotundata Montg. — Noszky, p. 86
1939 Diplodonta rotundata Montg. — Noszky, p. 66
1945 Taras rotundatus Montg. — Glibert, p. 150, 11. 10, tig.
1954 Diplodonta rotundata. Montg. — Csepreghy-Meznerics, p. > 

Pl. 11, figs. 13 and 20
1958 Diplodonta rotundata rotundata Montg. — Senes, p. 69, Pl. 15, tig.

183
1962 Taras rotundatus Montg. — Holzl, p. 72, Pl. 4, fig. 1
1964 Taras rotundatus Montg. — Raileanu et Negulescu, p. lb J,

1964 Taras rotundatus Montg. — Anderson, p. 160, Pl. 5, fig. 4/

A medium-sized to small, thin-shelled, slightly inequilateral, convex 
valve The postero-dorsal margin is straight, emerging almost horizontally 
from the beak. The antero-dorsal margin is also straight, and as long as the 
nostero-dorsal one, but it slopes obliquely down to the slight y prominent 
anterior margin. The ventral and posterior margins are slightly arcuate, 
their concurrence is hardly angular. The most convex part of the va ve, a 
flat ridge, connects the beak with this point of concurrence. The valve is 
smooth apart from concentric growth lines.

Dimensions Height: 14.7 mm; length: 21.1 mm.
According to Cossmann’s (1921) figure T. panhs differs from rotundatus 

merely in its smaller size. No specific difference from this Stampian form

Frequent in littoral and shallow sublittoral facies, especially in the Pi tar 
undata, Pitar polytropa and Nucula- Any ulus communities. It could not 
stand prolonged decreases ol salinity. _ a

Hungarian Upper Oligocene occurrences: Csordakut o, Many o, 
Zsambek 23, 42, 43, 48, Tdk 24, 51, 52, Gyermely 25, 39, 50, Anyacsapuszta 
27 Szomor 31. Mariahalom 36, Kelsoorspuszta 44, Vasztely 47, 49, SzenR 
endre 2 Pomaz-1, -6, -22, Dombs-2, LeAnyfalu-3, -4, Diosjeno -1. -4, -3, 
R6tsAg-2, Beeske-1, Kesztttlc-1, Eger-l/k, This is one of the most widespread 
Upper Oligocene bivalves ol Hungary. VA,.iic>d

Distribution: A species of considerable horizontal and h . 
spread, it has been found in the Paratethys, the Boreal and (.) Ath^ 
provinces from the Deeper Oligocene, in the Mediterranean province from 
the Lower Miocene, to this day.

Taras fragilis (Braun in WalcHNER, 18.> 11 
PI. XIV, figs 5—6

1863
1884

Diplodonta fray His Braun 
Diplodonta lunularis Phil.

Sandberger, p. 324, Pl. 26, tig. 9 
- Speyer et Koenen. PI. 31, figs 5-6 
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1952 Diplodonta fragilis Braun — Gorges, p. 39, Pl. 1, figs 15—16 
1957 Diplodonta fragilis Braun — Glibert, p. 32
1962 Taras fragilis Braun — Holzl, p. 71

A small, fragile, very slightly trigonal, almost circular, flat valve. Its 
beak is in the median position. The dorsal margins are oblique: the posterior 
one is straight, the anterior one is hardly arcuate. The posterior margin is 
straight or slightly rounded, obliquely truncate. The anterior and ventral 
margins are rounded. The surface is smooth apart from the growth lines.

Dimensions. Height: 8 mm; length: 9 mm.
Our specimens are somewhat smaller than the type. The steeper dorsal 

margins and more trigonal shape of T. trigonulus (Bronn, 1831) preclude 
confusion with T. fragilis.

In the littoral Mytilus aquitanicus community.
Hungarian Upper Oligocene occurrence : Leanyfalu-1.
Distribution : known within the Paratethys only from the Rupe- 

lian and Chattian beds of the Bavarian Molasse in addition to Leanyfalu; 
also from the Boreal Oligocene.

Lucinidae
Genus: LING A Gregorio, 1885 
Linga columbella (Lamarck, 1818) 

Pl. XIV, fig. 2

1870 Lucina columbella Lam. — Hornes, p. 231, Pl. 33, fig. 5
1901 Linga columbella Lam. — Sacco, p. 91, Pl. 20, figs 54—57
1911 Phacoides columbella Lam. -et var. div. — Cossmann et Peyrot, 

p. 321, Pl. 28, figs 64—65; 71—74 and 87—89
1921 Linga oligocaenica nov. sp. — Cossmann, p. 104, Pl. 4, figs 38—41
1964 Phacoides columbella Lam. — Baldi, p. 148, Pl. 1, fig. 8
The slightly oval rounded valve exhibits a conspicuously prosogyral 

beak; a broad lunula and escutcheon limited by a deep groove, both of them 
sharply defined, flat surfaces on the valve. The dorsal margin shows a 
concave re-entrant where it meets the groove delimiting the escutcheon. 
There is a similar re-entrant where the anterior margin meets the lunule. 
The valve surface is ornamented by 20 to 22 evenly spaced sharp concentric 
ribs, much narrower than the furrows between them. This ornament con
tinues also on the escutcheon, but it is very weak on the lunule. As to 
hinge structure, the strong short lateral teeth typical of the genus are well 
visible also on my specimens.

Dimensions. Height: 9 mm; length: 9 mm.
Except for their smaller size, my specimens do not differ at all from the 

type. The convexity of juvenile Miocene specimens of similar size is not 
greater, either. I consider this species to be identical with L. oligocaenica 
(Cossmann 1921) known from the Stampian (Middle Oligocene) of Gaas.

Restricted to the shallow sublittoral Glycymeris latiradiata community.
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Hungarian Upper Oligocene occurrences: Budafok-1/4, Dios- 

Je I) i s t r i b u t i o n. Identified so far only in the Miocene of the Para
tethys, apart from the above two localities. Known from the Atlantic 
Oligocene and Miocene, and from the Mediterranean Miocene. In the latter 
province, it is an abundant living species.

Genus: LUCINOMA Dall, 1901 
Lucinoma borealis (Linne, 1767)

Pl. XIV, fig. 1

1868 Lucina praecedens Koen. — Koenen, p. 246, Pl. 28, fig. 8
1870 Lucina borealis L. — Hornes, p. 229, Pl. 33, fig.
1884 Lucina praecedens Koen. — Speyer et Koenen, Pl. 31, tig. 2
1897 Lucina borealis L. — Wolff, p. 244, Pl. 22, fig. 1
1901 Dentilucina borealis L. et var. div. — Sacco, p. 80, Pl. 18, figs 23 32
1911 Phacoides borealis L. — Cossmann et Peyrot, p. 309, 11. 27, tigs

1—2; Pl. 28, fig. 47
1939 Lucina borealis L. cfr. var. oligobliqua Sacco — Noszky, p. 66
1945 Lucinoma borealis L. — Glibert, p. 155, Pl. 8, fig. 3
1950 Phacoides borealis L. — Heering, p. 27, Pl. 4, figs 68, 72, 76, 80—81
1952 Phacoides borealis L. — Gorges, p. 40
1955 Phacoides borealis L. — ACCORDI, p. 46 PL 2, tig. 9—11, 13
1957 Lucinoma borealis praecedens Koen. — Glibert, p. 34
1958 Lucinoma borealis L. — Holzl, p. 76, Pl. 5, fig. 3
1958 Phacoides borealis borealis L. — Sene§, p. 71
1959 Phacoides borealis L. — Anderson, p. 126, PL 16, fig. 6
1959 Phacoides borealis borealis L. —Vanova, p. 163, PL 23, tig. 31
1962 Phacoides borealis L. — Holzl, p. 74, PL 4, fig. 2.
1962 Phacoides borealis praecedens Koen — Holzl, p. 74, PL 4, tig. >
1963 Lucinoma borealis L. — Steininger, p. 24, PL 2, fig. 4
1963 Phacoides borealis L. — BXldi, p. 78, PL 2, fig. 5
1964 Lucinoma borealis L. — Anderson, p. 158

A small valve slightly longer than it is tall. The antero-dorsal margin is 
slightly concave; the postero-dorsal margin, winch meets the dorsal margin 
in\ hardly rounded obtuse angle, is but slightly arcuate. Ihe a^nor, 
posterior and ventral margins are rounded in broad arches. The beak is 
displaced slightly backward. There is a vague weak edge running om k 
beak to the posterior margin. The valve is flatter above it than 1 •
The valve surface bears close-spaced, thin but strong concentric ribs (about 
30). The furrows are hardly broader than the ribs.

Dimensions. Height: 7.4 mm; length: 8.0 mm. „ senarate
According to Glibert (1957), L. praecedens (Koenen 1J8®7) “ * it a 

subspecies, whereas GORGES (1952) and Anderson • ' much
synonym of L borealis. The Hungarian Upper Oligocene specimens are 
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smaller than the Miocene specimens of L. borealis (e.g. those from Szob). 
This size difference does not, however, justify a separation.

Typical of the Pitar beyriehi community, the subspecies can be regarded 
a medium-depth sublittoral facies index. It is rare in shallow sublittoral 
communities.

Hungarian Upper Oligocene occurrences: Gyermely 12, 35, Eger-2, 
Solymar 72, 84, Torokbalint-2, Di6sjen6-7, Retsag-2, Becske-2.

Distribution: living from the early Oligocene to this day, this 
species occurs all over Europe in a considerable vertical and horizontal 
spread.

Genus: CAVILUCINA Fischer, 1887
Subgenus: MESOMILTHA Chavan, 1938

Cavilucina (Mesomiltha) droueti schloenbachi (Koenen, 1868)
Pl. XIV, figs 3—4

1868 Lucina Schloenbachi Koen. — Koenen, p. 247, Pl. 28, fig. 9
1884 Lucina Schloenbachi Koen. — Speyer et Koenen, Pl. 11, figs 6—7;

Pl. 12, figs 5—6
1925 Lucina Schloenbachi Koen. — Kautsky, p. 33, Pl. 3, figs 17—18
1952 Phacoides schloenbachi Koen. — Gorges, p. 40
1957 Cavilucina droueti schloenbachi Koen. — Glibert, p. 33. Pl. 3, fig. 9
1958 Phacoides schloenbachi Koen. — Senes, p. 70

A valve smaller than even that of Lucinoma borealis; length usually not 
exceeding height. The antero-dorsal margin bears a hump near its middle; 
the postero-dorsal margin is short and straight. The dorsal margin is straight, 
truncate, meeting the strongly rounded ventral margin in a hardly softened 
obtuse angle. The anterior margin is likewise rounded. The beak is in the 
median position. The valve surface bears a dense, fine concentric ribbing, 
much closer-spaced than on Lucinoma borealis.

Dimensions: Height: 7.3 mm; length: 7.4 mm.
A medium-depth sublittoral facies index, it is frequent in the Flabelli- 

pecten-Odontocyathus community.
Hungarian Upper Oligocene occurrences: Solymar 72, Dejtar, 

Becske-1.
D i s t r i b u t i o n: This is an Oligocene Boreal species occurring also in 

the Paratethyan Upper Oligocene.

Thyasiriidae
Genus: THYASIRA Lamarck, 1818 (= Axinus Sowerby, 1823) 

Thyasira vara angusta Baldi, 1966
Pl. XV, fig. 5

1966 Thyasira vara angusta n. subsp. BAldi, p. 85, Pl. L fig. 4
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Differs from Thyasira vara Korobov s.s., collected from the Kiscell Clay, 
in its smaller size, narrower, more produced valve, and slightly more 
regular ribbing.

Dimensions. Height: 11.7 mm; length: 10.7 mm. .
A deep-sublittoral to bathyal species found in the Hinia-Cadulus com

munity.
Hungarian Upper Oligocene occurrence: Eger-1/5.
Distribution: the subspecies is not known from anywhere else. 

T. vara s.s. occurs in the deeper Oligocene of the Paratethys and in the 
South Russian Eocene.

Cardia cea 
Cardiidae

Genus: LAEVICARDIUM Swainson, 1840
Laevicardium cyprium (BROCCHI, 1814)

Pl. XV, fig. 4

1863 Cardium comatulum Bronn — Sandberger, p. 320, Pl. 27, fig. 8
1864 Cardium comatulum Bronn var. — Speyer, p. 301, Pl. 41, fig. 10
1868 Cardium comatulum Bronn — Koenen, p. 244, Pl. 29, figs 1—2
1870 Cardium fragile Brocc. — Hornes, p. 178, Pl. 30, tig. 6 (non 

Brocchi)
1884 Cardium comatulum Bronn — Speyer et Koenen, Pl. 8, tigs 10—11
1899 Laevicardium cyprium Brocc. -— Sacco, p. 52, Pl. 12, figs 1 3
1914 Cardium comatulum Bronn — Telegdi-Roth. p. 59
1925 Cardium cyprium Brocc. — Kautsky, p. 37, Pl. 4, fig. 7
1936 Laevicardium fragile Brocc. — Bogsch, p. 52, Pl. 2, figs 4 —/

(non Brocc.)
1936 Cardium comatulum Bronn — Noszky, p. 87
1939 Cardium cyprium Br. aff. var. taurolaevis Sacco — Noszky, p. 57
1940 Cardium subturgidum Orb. — Sorgenfrei, p. 21, Pl. 4, fig. 7
1950 Laericardium cyprium Brocc. — Heering, p. 30, Pl. 6, ligs 124 - 

126 and 137
1952 Laevicardium cyprium Brocc. — Gorges, p. 43
1954 Laericardium cyprium Brocc. — Csepreghy-MeznERICS, p. • • •

Pl. 12- fi«- 13 , Q7 p, 41957 Laevicardium cyprium comatulum Bronn — Glibert, p. at, n. % 
fig' -

1958 Laericardium cyprium Brocc. - Sorgenfrei, p. loo
1958 Cardium cyprium Brocc. — SeneS, p. 79
1959 Laericardium cyprium Brocc. — Anderson, P- pj-^
1962 Laevicardium cyprium comatulum Bronn Holzl, p. .

1963 Laevicardium cyprium Brocc. Baldi, p. 79, Pl.3. figs 3 I
1964 Laericardium cyprium Brocc. Anderson, p. 16 >
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A relatively small, almost equilateral, fragile, shiny, thin-shelled valve, 
resembling L. tenuisulcatum in shape. Its surface is covered by close-spaced, 
very flat, fine radial ribs (most often visible under a magnifying glass only). 
Their number is 100 to 120; they are slightly stronger in the posterior region. 
The growth lines are slightly weaker than the radial ribs.

Dimensions. Height: 14 mm; length: 16 mm.
Kautsky (1925) and Gorges (1952) identify L. cyprium with L. comatulum 

(Bronx, 1850). According to Anderson (1959), the form described by 
Hornes (1870) and Bogsch (1936) by the name L. fragile (?non Brocchi) 
can likewise be identified with L. cyprium. The “Tortonian” specimens 
from Szob and Nogradszakal fully agree with the Upper Oligocene ones 
from Eger and Torokbalint.

In a superficial way, L. cyprium and juvenile L. tenuisulcatum are much 
alike. The differences have been pointed out in some detail by Telegdi- 
Roth! 1914) and Gorges (1952).

Typical of the medium-depth sublittoral facies, primarily of the Pitar 
beyrichi community; very scarce in shallow sublittoral communities.

Hungarian Upper Oligocene occurrences: Many 9, Felsoorspuszta 
22, 44, Szomor 31, Mariahalom 36, Zsambek 42, Gyermely 50, Tok 51, 52, 
Solymar 72, 91, Csordakut 5, Torokbalint-1, -2, Leanyfalu-3, Becske-1, 
Diosjeno-4, Eger-l/k, -2.

Distribution: this species that emerged in the early Oligocene 
still lives today. It is widespread all over Europe.

Laevicardium tenuisulcatum (Nyst, 1836)
Pl. XV, figs 1—3

1870 Cardium cingulatum Golde. — Hornes, p. 177, Pl. 25, fig. 1
1884 Cardium cingulatum Goldf. et var. div. — Speyer et Koenen,

Pl. 7, figs 4—7; Pl. 8, figs 1—9
1897 Cardium cingulatum Goldf. — Wolff, p. 247, Pl. 22, figs 5—7
1899 Cardium cingulatum Goldf. — Bockh, p. 22, Pl. 5, fig. 3; Pl. 6,

fig. 6; Pl. 7, fig. 5
1899 Laevicardium cf. tenuisulcatum Nyst — Sacco, p. 53
1900 Cardium tenuisulcatum Nyst ? — Rovereto, p. 90
1912 Laevicardium cingulatum Goldf. — Schaffer, p. 68, Pl. 29, figs

14 — 15; Pl. 30, fig. 1
1914 Cardium cingulatum Goldf. Telegdi-Roth, p. 58
1936 Cardium cingulatum Goldf. - Noszky, p. 87
1937 Cardium cingulatum Goldf. — Venzo, p. 107, Pl. 7, fig. 6
1937 Cardium tenuisulcatum Nyst Venzo, p. 107, Pl. 7, figs 1 4
1943 Laevicardium cingulatum Goldf. Albrecht et Valk, p. 131,

Pl. 13, figs 429—431
1952 Cardium cingulatum Coim. Ani6, p. 26, 1’1. 4, fig. 1
1952 Laevicardium cingulatum Goldf. Gorges, p. 42
1953 Cardium cingulatum Goldf. Csepreghy-Meznerics, p. 49
1957 Laevicardium tenuisulcatum. Nyst Glibert, p. 36
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1958 Cardium cingulatum Goldf. — Sene§, p. /8, Pl. 15, fig. 181
1958 Laevicardium cingulatum Goldf. — Holzl, p. 90
1959 Laevicardium cingulatum Goldf. — Anderson, p. 131
1962 Laevicardium cingulatum Goldf. — Holzl, p. 80, Pl. 4, figs 7 8
1963 Laevicardium tenuisulcatum Nyst — Baldi, p. 79, Pl. 3, figs 1—2

A relatively large and thick, slightly inequilateral shell, with rounded 
ventral and anterior margins, and an almost straight posterior margin. The 
surfaces of complete specimens bear 60 to 70 flat, very weak radial ribs, 
somewhat wider than the furrows between them: these grow gradually 
stronger towards the posterior margin. Near the ventral margin the ribs are 
doubled by shallow furrows appearing along their median lines. Weathered, 
corroded specimens reveal the radial structure of the shell, resembling that 
of Glycymeris latiradiata. The identification of specimens of poor preserva
tion therefore requires much caution. The best safeguard is a glance at the 
hinge structure.

Dimensions. Height: 55 mm; length: 54 mm; convexity: 21 mm.
This species was. as early as 1868, contracted by Koenen with L. cingu

latum (Goldfuss 1837). According to Glibert (1957), Nyst’s name has 
priority over that of Goldfuss.

L. tenuisulcatum is typical of the shallow subiittoral facies, being partic
ularly abundant in the Pitar polytropa community.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, Many J, 
Gvermely 12, 25, 39, Mariahalom 36, Zsambek 42, 43, Vasztely 49, I ok 51, 
52, Solymar 72, Torokbalint-1, -2, Szentendre 2, Budafok-1/4, Pomaz-6, 
Leanyfalu-3, Di6sjen6-24, R6tsag-2, Eger-l/k, -2.

Distributio n: ubiquitous in the Paratethys from the Lower Oligo
cene to the end of the Lower Miocene, as well as in the Boreal and Meditei 
ranean provinces.

Laevicardium kovacovense (SENE§, 1958)
Pl. XV, fig. 7

1958 Cardium kovdiovense n. sp. — Sene§, p. 79, Pl. 15, fig. 182
?1958 Laevicardium jdhanna n. sp. — Holzl, p. 93, Pl. 7, fig. 7

1964 Laevicardium kovdiovense Sen. — BAldi (in Baldi et al.), p. lot
Pl. l,fig. 3

A medium-sized to small, almost equilateral valve, slightly elongate 
lengthwise. Its radial ribs are broad, flat; their number is not more than 
25 to 35. It consequently differs from the form circle of L. tenuisulcatum 
in its stronger, much b/oader and less numerous ribs. The radial ribs ot 
L kUbecki (Haver 1847) and L. sandbergeri (Gumbel, 1861) are on the o lei 
hand, round-backed. Differences between L. kovacovense and J0™” 
Holzl, 1958 are evanescent , however, so that the two names are presunu . 
synonymous.

Dimensions. Height: 19 mm; length: 21 mm.
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In the shallow sublittoral Glycymeris latiradiclta community.
Hungarian Upper Oligocene occurrence: Diosjeno-8.
Distribution: known besides Diosjeno-8 exclusively from the 

type locality, Kovaciov in Southern Slovakia. Supposing, however, that it is 
identical with L. johanna, its spread extends also to the Lower Miocene 
Bavarian Molasse.

Genus: CARDIUM Linne, 1758
Subgenus: CERASTODERMA Mobch, 1853

Cardium (Cerastoderma) thunense Mayer, 1887

1897 Cardium thunense May.-Eym. — Wolff, p. 248, Pl. 21, figs 31—32 
1899 Cardium thunense May.-Eym. — Bockh, p. 24, Pl. 6, fig. 3
1959 Cardium thunense May.-Eym. — Vanova, p. 164, Pl. 23, fig. 32

A small to medium-sized, rounded valve, somewhat angular in the poste
rior region in some specimens: beak in the median position, slightly bulbous. 
Height hardly less than length. Smooth, rounded, the number of radial 
ribs is 17 to 20; these are as wide as or but slightly narrower than the 
furrows separating them. Of the fragile, corroded specimens at my disposal 
none is well-preserved; their thinner ribs and greater smoothness as compared 
to the type are somewhat of an optical illusion, due to the erosion of the 
concentric lines, as has already been pointed out by Wolff (1897).

Dimensions. Height 10 mm; length: 12 mm.
Cardium is as a rule a genus of suspension-filters, burrowing to a rather 

small depth in the seabottom sediment; numerous species are euryhaline.
C. thunense is scarce but ubiquitous from the littoral region to the medium

depth sublittoral zone. It presumably was a euryhaline species (salinity 
range, 10 to 35 per mille).

Hungarian Upper Oligocene occurrences: Anyacsapuszta 27, 
M&riahalom 36, Tok 51, Szentendre 2, Pomaz-L Leanyfalu-3, R6tsag-2.

D i s t r i b u t i o n: Known from the Upper Oligocene of the Western 
and Central Paratethys.

S u b genus: ? TRACHYCARDIUM Morch, 1853

Cardium (?Trachycardium) egerense TELEGDI-ROTH, 1914

Pl. XV, fig. 6

1914 Cardium egerense n.sp. — Telegdi-Roth, p. 57, Pl. 6, figs 6 -7
1936 Cardium egerense T. -R. — Noszky, p. 87

A medium-sized, strongly convex, equilateral, entirely rounded valve, 
with a bulbous beak in the median position. It has a dense ornament of 
about 30 sharp radial ribs of triangular section. The furrows between them 
are narrow and pitted: the pits are arranged along concentric lines.
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Dimensions. Height: 19 mm; length: 20 mm.
This is a shallow sublittoral, marine-stenohaline form.
Hungarian Upper Oligocene occurrences: Felsoorspuszta 22, fok 

24, Anyacsapuszta 27, Mariahalom 41, Solymar 72, Leanyfalu-3, Diosjeno-24, 
Eger-l/k. .

Distribution: endemic in the Hungarian Upper Oligocene.

Cardium (?Trachycardium) heeri Mayer, 1887

1897 Cardium Heeri May.-Eym. — Wolff, p. 246, Pl. 22, figs 2 and 8
1962 Cardium heeri May. — Holzl, p. 84, Pl. 4, fig. 10

The mostly corroded shells or deformed casts at my disposal permit 
to state this'form to be somewhat less convex and perhaps slightly more 
inequilateral than C. egerense: its ribs are less sharp, flat-convex, vaguely 
knotted, hardly broader than the intercostal furrows: their number is 
98 to 35 However, the ribbing and dimensions of corroded, poorly pre
served specimens of C. egerense fully agree with those of poorly preserved 
specimens of C. heeri. Hence, in a state of insufficient preservation, the two 
species are rather hard to distinguish.

Dimensions. Height: 20 mm; length: 16.7 mm.
This is a shallow and medium-depth sublittoral, marine species, steno

haline, more frequent in the Pitar polytropa and Pitar beyrichi communities 
than elsewhere. ,

Hungarian Upper Oligocene occurrences: Zsambek 23, 42, 
Szomor 31, Mariahalom 36, 41, Pomaz-1, Leanyfalu-3, Retsag-2, Becske-1.

D i s t r i b u t i o n: know from the Upper Oligocene of the Western and 
Central Paratethys.

Cardium (?Trachycardium) neglectum Holzl, 1962
Pl. XVI. figs 1, 3—4; Pl. LI, fig. 9

1962 Cardium neglectum n.sp. — Holzl, p. 82, Pl. 4, fig. 12
1964 Cardium neglectum Holzl — Baldi, (in Baldi et al.), p. h>9, I J 

fig- 4
This form differs from the form circle of C. egerense-heen in its somewhat, 

flatter, slightly less equilateral shape: also, it is very angular inthe postenoi 
region. Its posterior margin is almost straight; its 23 to 28 ribs are round- 
backed in the middle region of the valve, but sharp-crested, t rigonal in the 
anterior and posterior regions. The width of the intercostal furrows attain.
that of the ribs.

Dimensions. Height: 12 mm; length: Umm. u„i:nA unocies
Typical of the shallow sublittoral zone; a marine-stenohaline species 

particularly frequent in the Pitar polytropa community.
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Hungarian Upper Oligocene occurrenc e s: Many 9, 8, Gyermely 12, 
25, Felsoorspuszta 22, 44, Tok 24, 52, Anyacsapuszta 27, Szomor 31, 
Mdriahalom 36, Zsambek 42, 48, Vasztely 49, Solymar 72, 84, Leanyfalu-3, 
Diosieno-7, -8, -24.

Distribution: known from the Upper Oligocene of the Western and 
Central Paratethys.

Cardium (?Tr achy cardium) neglectum intersulcatum n. subsp.

Locus t y p i c u s: Borehole Solymar 72, depth interval 81.4 to 83.1 m.
Stratum t y p i c u m: Upper Oligocene, Egerian (clayey silt).
Deri vatic nominis: inter = between, sulcatum = grooved (of 

the grooves halving the furrows).
Diagnosis. Differs from C. neglectum Holzl, 1962 s.s. in that there 

is a narrow groove in the median line of each intercostal furrow.
Dimensions. Height: 11 mm; length: 14 mm.
Known from the Pitar beyrichi community. ,
Hungarian Upper Oligocene occurrences: Solymar 72, Zsambek

43, Tok 52. .
Distribution: Known so far from the Hungarian Upper Oligocene 

only.

Subgenus : ACANTHOCARDIA Gray, 1851
Cardium (Acanthocardia) bojorum Mayer, 1887

Pl. XVI, fig. 2

1897 Cardium Bojorum May.-Eym. — Wolff, p. 248, Pl. 21, fig. 38
1899 Cardium Bojorum May.-Eym. — Bockh, p. 22, 1’1. 5, fig. 2

Medium-sized to small valves highly variable in shape: ranging from 
more rounded and less inequilateral forms to more inequilateral ones, angular 
in the posterior region. Its 22 sharp, trigonal ribs bear on their crests nodes 
that presumably mark the points of adherence of spines, whereas on the 
rib lanks and in the furrows there are small pits arranged along concentric 
lines. Let us point out that the ribs are flatter, roundbaeked near the beak.

Dimensions. Height approx. 27 mm; length approx. 29 mm.
Frequent in littoral and shallow sublittoral communities, this euryhaline 

species could stand fluctuations of salinity between 10 and 30 per mille.
Hungarian Upper Oligocene o c c u rrence s: Nagyegyhaza 3, Many 

6, 8, 9, Gyermely 12, 35, 46, 50, Zsdmb^k 23, 42, 43, 48, Tok 24, 51, 52, 
Szomor 31, Pelsoorspuszta 44, Vasztely 47, Solymar 72, Szentendre 2, 
Leanvfalu-L Diosjeno-3.

D i s t ri b u t i o n: in the Upper Oligocene of the ( entral and Western 
Paratethys.
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Subgenus: PARVICARDIUM Monterosato, 1884

Cardium (Parvicardium) praepapillosum Baldi, 1966
Pl. XVI, fig. 5

1966 Cardium praepapillosum n. sp. — Baldi, p. 86, PL 1, fig- 12

This species differs from related C. papillosum Poli, 1791 in the following 
features: its dorsal margin is shorter, the hinge plate is more arched; the 
valve is more trigonal on the whole. The ribs are flatter, somewhat broader, 
and entirely smooth, without nodes or any other ornament.

Dimensions. Height: 5.0 mm; length: 5.1 mm. . ~ .
So far only in the deep sublittoral — shallow bathyal Hinia-Cadulus 

community.
Hungarian Upper Oligocene occurrence: Eger-1/6. 
Distribution: known only from this one locality sor far.

Genus: RINGICARDIUM Fischer, 1887
Ringicardium buekkianum (Telegdi-Roth, 1914)

Text fig. 51; Pl. XVI, fig. 6

1914 Cardium bilkkianum n. sp. — Telegdi-Roth, p. 57, Pl. 5, figs 5—8
1936 Cardium bilkkianum T.-R. — Noszky, p. 87
1937 Cardium bilkkianum T.-R. — Venzo, p. 102, Pl. 7, fig. 5
1955 Ringicardium bilkkianum Roth — Accordi, p. 44
1958 Cardium bilkkianum T.-R. — Sene§, p. 80

A large inequilateral, strongly convex alate valve, with about 30 ribs. 
Near the anterior margin, the ribs are trigonal, becoming more ail<l more 
rounded and flat towards the median region. In the latter, the ribs are 
very broad, flat: the furrows between them are narrow, having less than hall 
the'width of the ribs. The furrows are not entirely flat but slightly convex, 
with on either side a weak groove along the line of contact with the adjacent 
rib. The growth lines are very strong in the furrows but vague on the ribs. 
The thin, fragile shells are'most often fragmentary: the only relatively 
complete specimen is from Eger. Fortunately, however, identification even 
of the fragmentary specimens is easy (Fig. 51).

Dimensions. Height: 66 mm; length: 80 mm (Telegdi-Roth, 1 1. 5, big. 
®)

In the shallow sublittoral zone, most often in the Pitar polytropa com
munity. , i .

Hungarian Upper Oligocene occurrences: Szentendie >ei , 
falu-4, Eger-l/k, Dom6s-2. „

I) i s t r i b u t i o n. In addition to the Upper Oligocene of the Para
tethys, it has been identified also in the Mediterranean (North Italian; 
Oligocene.
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Fig. 51. Ringicardium buekkianum. Eger-l/k. 
After Telegdi-Roth (1914)

Veneracea 
V eneridae

Genus: VENUS Linne, 1758
Subgenus: VENTRICOLA Roemeb, 1867

Venus (Ventricola) multilamella (Lamarck, 1818) 
Pl. XVIII, figs 1—3, 5

1870 Venus multilamella Lam. — Hornes, p. 130, Pl. 15, figs 2—3
1900 Ventricola multilamella Lk. el var. div. — Sacco, p. 30, Pl. 8, 

figs 1—18
1910 Femis multilamella Lam. — Schaffer, p. 8(5, PI. 40, figs 8—9
1910 Chione multilamella Lam. — Cossmann et Peyrot, p. 373, PL 

13, figs 26—28
1936 V entricoloidea multilamella Lk. - Noszky, p, 88
1945 Venus multilamella Lam. GUBERT, p. 186, Pl. 11, fig- 5
1950 Venus multilamella Lam. Peering, p. 37, Pl. 7, figs 163—165;

Pl. 8, figs 195—196
1958 Venus multilamella Lam. — Sorgenfrei, p. Ill, Pl- 18, fig. 55
1958 Venus multilamella multilamella Lam. Sene§, p. 92
1958 Venus multilamella Lam. — Holzl, p. 124
1959 Venus multilamella Lam. Anderson, p. 139, Pl. 17, fig. 3
1963 Venus multilamella Lam. — Steininger, p. 32
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1964 Venns multilamella Lam. — Raileanu et Negulescu, p. 176, Pl.
9, fig. 2

1964 Venus multilamella Lam. — Anderson, p. 169, Pl. 8, fig. 58
An oval, rounded, convex valve, with rounded margins, a beak displaced 

slightly forward, with a lunule forward of it. Its surface bears a dense 
platy concentric ribbing. The platy ribs are of approximately uniform width, 
narrower than the furrows between them. The hinge structure exhibits tie 
conspicuous anterior lateral teeth (A I, II, HI) typical of the subgenus.

Dimensions. . , .
Height- 21 mm; length: 23 mm; convexity 7 mm (Dejtar) 
Height: 19 mm; length: 10 mm; convexity 7 mm (Eger-1/6) _
The height-to-length ratio of the valve is very variable and so is the 

number of platv, concentric ribs. Diosjeno has furnished some specimens 
markedly produced lengthwise. The mean number of ribs is 35 on the Eger 
specimens, 42 on those from Dejtar. This marked variability recalls that 
which is exhibited on the figures and by the varieties of Sacco (1900).

Easy to confuse with some Lower Miocene venerids, it is much smaller 
than V. burdigalensis Mayer, 1858; its ribbing is more uniform, liner; 
its valve is more convex. It is much smaller than V. aquitanica Cossmann 
et Peyrot, 1910: it is more produced and its hinge structure is also different. 
It stands close to V. haidingeri Hornes, 1848, but is smaller and more 
convex even than that species. It has on its left valve a much stronger A 11 
tooth than V. kaltenbachensis Holzl, 1958. .

This species inhabited shallow sublittoral to shallow bathyal biotopes n 
the Upper Oligocene and Miocene seas. In the Hungarian Upper Oligocene, 
however, it was most abundant in the shallow sublittoral Glycymens lati- 
radiata community.

Hungarian Upper Oligocene occurrences: Kesztolc-1, Didsjeno-z*, 
Dejtar, Eger-1/6, -2. , ..

Distribution: In the Paratethys, in the Mediterranean and A 
lantic basins, it is ubiquitous from the beginning of the Upper Ol'g?0®?® 
onward and frequent also in the Miocene. It did not, however, reach 
North Sea Basin until the Miocene.

Venus (Ventricola) multilamella interstriata (Telegdi-Roth, 1914)
Pl. XVIII, fig. 4

1914 Chione multilamella Lam. var. interstriata nov. var. — Ielegdi

Roth, p. 52, Pl. 5, figs 1—4 _ , Noszky,
1936 V entricoloidea multilamella Lam. var. interstriata

1937 Chione multilamella Lam. var. interstriata Roth — Vunzo, p.
PI. o, fig. 'I rn i) d 94,

1958 Venus multilamella Lk. var. (?) interstriata L-K, - } •
PI. 16, figs 211—213 . |^LnI et al.),

1964 Venus multilamella interstriata I .-R.
p. 163, Pl. 2, fig. 3
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This subspecies differs from V. multilamella s.s. in that its dense concentric 
ribbing is more finely sculptured, less platy; on the other hand, it bears 
some prominent, remarkably strong and sharp concentric ribs spaced 
2 to 3 mm apart, flanking several weaker ribs.

Dimensions. Height: 20 mm; length: 22 mm.
In the shallow sublittoral Pitar polytropa community.
Hungarian Upper Oligocene occurrences: Pomaz-6, Leanyfalu-3, 

Diosjend-4, Eger-l/k.
Distribution: it has been described in addition to the Central Pa

ratethyan also from the Mediterranean Upper Oligocene (Schio and Belluno).

Meretricidae
Genus: PITAR Roemer, 1857 (= Pitaria Dall, 1902) 

Subgenus: Cordiopsis COSSMANN, 1909
Pitar (Cordiopsis) gigas schafferi (Kautsky, 1936)

Pl. XIX, figs 1—2

1870 Venus umbonaria Lam. — Hornes, p. 118, Pl. 12, figs. 1—6 
1910 Amiantis gigas Lam. — Schaffer, p. 81, Pl. 37, figs 14—16; Pl. 38, 

fig. 1
1936 Pitaria Schafferi n. sp. — Kautsky, p. 4, Pl. 1, figs 1—2
1958 Pitaria schafferi Kaut. — Holzl, p. 109, Pl. 10, figs 2—4
1958 Pitaria cf. schafferi Kaut. -— Sene§, p. 87, Pl. 16, figs 203
1964 Meretrix gigas Lam. — Raileanu et Negulescu, p. 170, Pl. 10, fig. 1
1964 Pitar gigas schafferi Kaut. — Baldi (in Baldi et al.), p. 169, 

Pl. 1, fig. 8

Besides the thick shell fragments at our disposal, all of which suggest a 
large size, there are also the liberated hinge structures of one left and one 
right valve to prove the presence of this species in the Upper Oligocene of 
Didsjend. Still, there is some doubt whether these do not represent some 
gigantic variety of Pitar polytropa. The example of P. polytropa solida 
(Sandberger, 1863) proves that this species can also produce thick-shelled, 
larger-sized varieties in certain environments. The lliosjeno form seems, 
however, larger and longer than even this extreme variety.

From P. gigas (Lamarck, 1818) s. s. the subspecies schafferi differs 
according to Kautsky (1936) in that it is smaller; its lateral tooth A II is 
rudimentary; its shell is thicker and its beak is displaced fart her forward. 
To my mind, however, these are merely subspecific differences. Atlantic 
Lower Miocene P. intercalaris (Cossmann and Peyrot, 1910) is a probable 
synonym. The rudimentary lateral tooth A II is a safe distinctive criterion 
from the Bavarian Upper Oligocene P. bohmi Holzl, 1962, although the 
close relationship is beyound doubt.

The Pitar species are infaunal suspension-filters. They cannot usually 
stand protracted decreases in salinity, although two at least of the Upper 
Oligocene species seem to be markedly euryhaline.
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P. gigas schafferi lived, as witness its thick, massive shell, in streaming, 
agitated sea water. It was a stenohaline species, connected with the Glycy- 
meris latiradiata communities.

Hungarian Upper Oligocene occurrence: Diosjeno-24.
Distribution: its deepest occurrences seem to be in the Para- 

tethyan Upper Oligocene (KovaCov, Diosjeno). It is typical and abundant 
in the Lower Miocene of the Paratethys. The group of P. gigas occurs 
in the Mediterranean and Atlantic Miocene.

Pitar (Cordiopsis) polytropa Anderson, 1958
Pl. XVII, figs 1—2

1863 Cytherea incrassata Sow. et var. div. — Sandberger, p. 300, Pl. 23, 
fig. 11; PL 24, figs 1—3

1870 Cytherea incrassata Sow. var. transilvanica — Hofmann, p. 22, 
PL 3, fig. 2 r

1884 Cytherea incrassata Sow. et var. div. — Speyer et Koenen, Pl. 5, 
figs 14—18; Pl. 6, figs 1—5

1894 Cytherea incrassata Sow. —- Koenen, p. 1259, Pl. 86, figs 12 13; 
PL 87, figs 1—3

1897 Cytherea incrassata Sow. — Wolff, p. 252, PI. 23, figs 13 14
1899 Cytherea incrassata Sow. — Bockh, p. 26, Pl. 7, fig. 3
1900 Amiantis cf. incrassata Sow. et var. div. — Sacco, p. 21, Pl. 4, 

figs 31—33
? 1910 Meretrix cf. incrassata Sow. — Cossmann et Peyrot, p. 407, Pl. 1 /, 

fig. 5—7; Pl. 18, figs 14—16 and 30
1910 Cytherea incrassata Sow. — Kranz, p. 219, Textfig. 2
1914 Meretrix incrassata Sow. — Telegdi-Roth, p. 53, Pl. 5, figs 10 11
1936 Meretrix incrassata Sow. — Noszky, p. 89
1937 Meretrix incrassata Sow. — Venzo, p. 92, Pl. 5, fig. 21
1939 Cytherea incrassata Sow. et var. div. — Noszky, p. 69
1943 Pitaria incrassata Sow. — Albrecht et Valk, p. 133, Pl. 14, figs 

443—445
1952 Pitaria incrassata suborbicularis Goldf. — Gorges, p. 44
1953 Pitaria incrassata Sow. — Csepreghy-Meznerics, p. 49
1955 Meretrix incrassata Sow. — Accordi, p. 43
1957 Cordiopsis incrassata Sow. — Glibert, p. 38; Pl. 3, fig. 13
1958 Pitaria incrdssata Sow. — H6lzl, p. 107, Pl. 10, fig. 1
1958 Pitaria incrassata Sow. et var. div. — SeneS, p. 85—86, 11. 16, 

figs 201—202 and 205—206
1959 Pitar polytropa nom. nov. cum var. div. — Anderson, p. 135, II. n,

1959 Pitar incrassata incrassata Sow. — Vanova, p. 167, PL 23, fig. -14
1962 Pitar polytropa And. et P. p. suborbicularis Goldf. Holzl, 

p. 95, PL 5, figs 2—5
1963 Pitar polytropa And. — Baldi, p. 81, PL 3, ngs 9 1
1965 Pitaria polytropa And. — OndrejiSkovX et Senes, p. 18/
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The medium-sized, oval valve is highly variable as to its height-to-length 
ratio. On large specimens from Torokbalint, with their well-rounded ventral 
margins, the two dimensions are almost equal. The ventral margins of.the 
lengthwise elongate valves from Eger are less rounded. The almost straight 
antero-dorsal margin stands in a marked contrast to the roundedness of 
the other margin sections. The valve surface bears growth lines only, with
out any ribbing. The anterior lateral tooth A II is present on all left valves, 
irrespective of their shape.

Dimensions. Height: 27 mm; length: 33 mm; convexity: 18 mm (Eger-l/k).
If one accepts Gorges’s (1952) ideas, then the Hungarian specimens can

not be identified with P. polytropa suborbicularis (Goldfuss, 1840), owing 
to the presence of the lateral tooth A II. It should be pointed out, however, 
that Glibert (1957) has lately contracted the subgenus suborbicularis with 
the British Lower Oligocene type.

Ubiquitous from the littoral region to the medium-depth sublittoral 
zone, it is most abundant in the shallow sublittoral Pitar polytropa com
munity, of which it is the most typical species. The scattered specimens in 
the littoral region, particularly in the Tympanotonus-Pirenella community, 
could stand significant decreases in salinity (down to 10 per mille).

Hungarian Upper Oligocene occurrences: Csordakut 5, Many 6, 
8, 9, Gyermely 12, 35, 39, 46, 50, Zsambek 23, 42, 43, 48, Tok 24, 51, 52, 
Anyacsapuszta 27, Szomor 31, Mariahalom 36, Felsoorspuszta 44, Vasztely 
47/49, Solymar 72, 84, 85, Domds-2, Csolnok 695, Kesztolc-1, Torokbalint-1, 
Szentendre 2, Pomaz-6, Leanyfalu-3, -4, Diosjeno-1, -3, Retsag-2, Eger-l/k. 
Common in the Hungarian Upper Oligocene.

Distribution: ubiquitous in all European seas and faunal prov
inces from the Eocene to the end of the Lower Miocene.

Subgenus: PARADIONE Dall, 1909

Pitar (Paradione) beyriehi (SEMPER, 1861)
Pl. XVII, fig. 3

? 1866 Cytherea reussi n. sp. — Speyer, p. 36, Pl. 4, figs 7—9
1884 Cytherea beyriehi Semp. — Speyer et Koenen, Pl. 5, figs 3—11
1897 Cytherea Beyriehi Semp. — Wolff, p. 253, Pl. 23, fig. 9

?1897 Cytherea erycina L. — Wolff, p. 252, Pl. 23, fig. 7
? 1897 Cytherea subarata Sandb. — Wolff, p. 251, Pl. 23, fig. 8

1899 Cytherea Beyriehi Semp. — Bockh, p. 26, PI. 7, fig. 2
1952 Pitaria beyriehi Semp. — Gorges, p. 46

? 1952 Meretrix erycinoides Lam. — .An id, p. 24, Pl. 2, fig. 6
21957 Pitaria dubia n. sp. — HdLZL, p. 64, Pl. 7, fig. 4

1957 Callista beyriehi Semp. — Glibert, p. 41, Pl. 3, fig. 15
1958 Pitaria beyriehi postera nov. var. Holzl, p. 115. Pl. 11, fig. 7
1958 Pitaria beyriehi rotundata nov. var. Holzl, p. 116, Pl. 11, fig. 8
1958 Pitaria beyriehi Semp. — SeneS, p. 88, Pl. 16, figs 192 193
1962 Pitaria beyriehi Semp. Holzl, p. 90, 1’1.5, figs 6 -8
1963 Pitar beyriehi Semp. — Baldi, p. 80, PI 4, figs 1 4
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A medium-sized to small, lengthwise elongate oval valve. Beak displaced 
forward to the anterior third of the valve. Apart from the slight!} concave 
antero-dorsal and the almost straight postero-dorsal margin, the outline is 
well-rounded, and so are in particular the anterior and the posterior margin 
The surface is covered in its whole length with rather strong, round-backed 
concentric ribs, somewhat wider than the furrows between them. The hinge 
structure is typical of the subgenus.

Dimensions. Height: 22 mm; length: 32 mm.
Several highly similar species are known from both the Oligocene and the 

Miocene. P. beyrichi differs from P. subarata (Sandberger, 1863) in its 
larger size and more produced shape, stronger and slightly wider-spaced 
concentric ribbing. The concentric ribbing of P. reussi (Speyer, 1866) is 
weaker and more irregular than that of P. beyrichi. It is, however, doubtful 
whether the difference is great enough to be specific, especially in the latter 
case Even more doubtful is the independence of P. dubia (Holzl, 195/). 
The smaller-sized specimens of P. beyrichi are indistinguishable from 1 
dubia. The size and shape of the valve and the density of the ribbing are 
highly variable, so that slight differences in these features are not neces
sarily specific; P. dubia may be an ecologic variety of P. beynchi. adapted 
to somewhat lower than normal salinity. Let us add that P. dubia Holzl 
1957 is a junior homonym of “Meretrix (Callista) dubia Michelotti, 186 
(non Holzl, 1957) from the Italian Tongriano. The name in the sense meant 
by Holzl is thus invalid, but I refrain from proposing a new name owing to 
the doubtful independence of Holzi/s species.

Whereas the distinction from the above-named Oligocene species is open 
to doubt, separation from the similar Miocene species is easier, thanks to 
differences in hinge structure. P. beyrichi differs from Lower Miocene 
lilacinoides (Schaffer, 1910) besides its significantly smaller size also m 
that the lateral tooth A I of its left valve is much longer and narrower. 
There is, however, an undeniable phylogenetic connexion, as has already 
been pointed out by Holzl (1958). • j

The bifid tooth 2 a makes the phylogenetic series of P. beyrichidUacinoides 
easy to distinguish from the series of P. erycinoides (Lamarck, 1806) — / ■ 
italics (Defance, 1818) - P. chione (Linne, 1758). On P. beynchi xesta 
Anderson, 1959, the concentric ribs disappear near the ventral margin.

/’. beynchi was a marine, more or less stenohaline form, ubiquitous from 
the shoreline to the lower limit of the medium-depth subhttoral region. 1 
was, however, most frequent in the medium-depth subhttoral 1 . beynciu 
community of which it is one of the most typical species The small speci
mens recalling P. dubia found in the littoral region could probably sianu 
lower-than-normal salinities. M, 6

Hungarian Upper Oligocene o c c u r r e n c o s: (sordakut a, ■ • ■
(lyermelv 12, 35, Tok 24, AnyAcsapuszta 27, Szomor 3L Marialiide i . 
ZsdmbSk 42, 43, 48, Vaszt&y 47, Solymar 72, (solnok 695, ’
T0r6kbd,lint-l, -2. Pomdzrl, Szentendre 2, LeAnyfalu-1, -3, DiOsjeno- , , 
-24, Patak-l, R6ts£g-2, D6miis-2. . . p

I) i s t r i b u t i o n. Known from the Boreal region and from t he lam 
tethys; its presence in the deeper Oligocene is doubtful owing 
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mentioned taxinomic incertitudes. Ubiquitous in the Upper Oligocene, it 
passed the Oligocene—Miocene boundary only in the Paratethys, where it 
is known from the Lower Miocene of the Bavarian Molasse and of Southern 
Slovakia.

Pitar (Paradione) splendida (Merian, 1858)
Pl. XVII, fig. 4; Pl. XVIII, fig. 8

1863 Cytherea splendida Mer. — Sandberger, p. 303, Pl. 24, fig. 4
1864 Cytherea splendida Mer. var. — Speyer, p. 299, Pl. 43, figs 4—5
1884 Cytherea splendida Mer. — Speyer et Koenen, Pl. 5, figs 12—13
1897 Cytherea splendida Mer. — Wolff, p. 251
1900 Callista cf. splendida Mer. et var. div. — Sacco, p. 17, Pl. 4, figs 6—9
1900 Meretrix splendida Mer. — Rovereto, p. 99, Pl. 7, fig. 6
1910 Cytherea splendida Mer. — Kranz, p. 223, Textfig. 3
1914 Meretrix splendida Mer. — Telegdi-Roth, p. 54

? 1921 Callista Tournoueri n. sp. — Cossmann, p. 59, Pl. 3, figs 42—48
1936 Meretrix splendida Mer. — Noszky, p. 89
1937 Meretrix splendida Mer. — Venzo, p. 95, Pl. 6, figs 1—4
1943 Venus splendida Mer. — Albrecht et Valk, p. 134, Pl. 14, figs 

440—442
1952 Pitaria splendida Mer. — Gorges, p. 45
1952 Meretrix splendida Mer. — Ani6, p. 23, Pl. 2, figs 4—5
1958 Pitaria splendida Mer. — Senes, p. 88, Pl. 16, figs 194—197
1962 Pitaria splendida Mer. — Holzl, p. 93, Pl. 5, fig. 13

A smooth glistening valve which, despite its variable height-to-length 
ratio, is never so produced lengthwise as is P. beyrichi. On the entirely 
smooth shell surface, the growth lines are hardly visible even under a 
magnifying glass. Still, some specimens exhibit concentric lines or depres
sions at intervals of 3 to 4 mm, indicating phases of rest in shell building. 
The hinge structure is typical of the subgenus and differs from that of P. 
beyrichi only in that the lateral tooth A I of the left valve is shorter and 
more prominent.

Dimensions. Height: 21 mm; length: 28 mm; convexity: 6 mm (Buda- 
fok-1/4).

Presumably identical with the Middle Oligocene species P. tournoueri 
(Cossmann, 1921) from Gaas.

This is a stenohaline-marine species inhabiting shallow and medium-depth 
sublittoral biotopes, most frequent in the Pitar polytropa and P. beyrichi 
communities.

Hungarian Upper Oligocene o c c u r r e n c e s: M&ny 6, Mariahalom 41, 
Solymar 72, Budafok-1/4, Pom&z-l, Lednyfalu-3, Didsjeno-7, -8, R^tsd.g-2, 
Eger-l/k.

Distribution. An Oligocene species, it occurs besides the I’ara- 
tethys in the Boreal and Mediterranean and probably also in the Atlantic 
province.
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Pitar (Paradione) undata (BASTEROT, 1825)
Pl. XVII, fig. 7; Pl. XVIII, figs 6—7

1910 Meretrix undata Bast. — Cossmann et Peyrot, p. 405, Pl. 15, 
figs 20—22

? 1959 Pitar undatus Bast. — Vanova, p. 166
1964 Pitar undata Bast. — Baldi (in Baldi et al.), p. 170

The small valve tapering in the posterior direction has rounded anterior 
and ventral margins, whereas the posterior margin is long, steep and almost 
straight. It meets the ventral margin in a hardly rounded angle. The beak is 
shifted slightly forward. The anterior region bears broad flat concentric ribs 
overlapping shingle fashion: these grow subdued in the median region, so 
much so that the posterior part of the valve is smooth. The right valve bears 
a somewhat trigonal, strong hinge tooth No. 1. separated by a deep narrow 
furrow from the almost parallel, platy tooth 3a. The elongate, oblique tooth 
3b is separated from No. 1 by a deep trigonal pit. Flat A I and A III flank 
a long deep oval depression.

Dimensions. Height: 9.2 mm; length: 11.4 mm.
The Hungarian specimens fully agree in both ornament and hinge structui e 

with the specimens at my disposal from the Aquitanian Lower Miocene 
(Lariey). The only difference is the smaller average size of the Hungarian 
form. The characteristic ornament and the somewhat trigonal shape make 
distinction from the juvenile specimens of P. beyrichi (the forms resembling 
P. dubia Holzl 1957) rather easy.

A species indicating a littoral facies, it is the most typical form ot the / . 
undata community. It presumably could stand significantly decreased 
salinities (down to 10 per mille).

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, Gsorda- 
kut 5, Many 6, 8, Tok 24, 52, Szomor 31, Zsambek 43, 48, Vasztely 49, 
Gvermely 50, PomAz-6, -22, Leanyfahi-4, Didsjeno-3, -19, Eger-3, Domos-l.

Dis t r i b u t i o n. Within the Paratethys it is known so far only from 
the Hungarian Upper Oligocene. It has been described in addition also 
from the Lower Miocene of the Atlantic region (the Aquitanian Basin).

Genus: VENERUPIS Lamarck, 1818
S u b g e n u s : PULLASTRA Sowerby, 1820

Venerupis (Pullastra) ex aff. basteroti (Mayer in Hornes, 1870)
Pl. XIX, fig. 3

?1870 Tapes Basteroti May. — Hornes, p. 113, Pl. 10, figs 
?1910 Tapes Basteroti May. — Schaffer, p. 86, Pl. 40, figs 10 14 
? 1910 Tapes Basteroti May. — Cossmann et Peyrot, p. 330, il io, 

figs 1—3
A medium-sized to small, broad valve with a beak (,isPlacod 

forward, and with well-rounded margins. The typical ornament consists 
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a lattice of fine thin concentric and radial ribs. The latter are strongest in 
the median region.

Dimensions. Height: approx. 10 mm; length: approx. 15 mm.
Differs from the Lower Miocene form circle of F. basteroti-astensis in its 

much smaller size, and in its inequilateral and higher shape. The poor pre
servation of our specimens does not permit to propose a new subspecific 
name, but the significant differences existing despite a close relationship do 
not permit full identification with F. basteroti, either.

Found in a littoral community. Euryhaline.
Hungarian Upper Oligocene occurrence: Felsoorspuszta 44 

(376.5 to 379.0 m).
Distribution. V. basteroti s. s. is an Atlantic-Mediterranean species 

that occurs also in the Paratethys, but has been found so far only in the 
Miocene.

Genus: DOSINIOPSIS Conrad, 1864
Dosiniopsis sublaevigata (Nyst, 1843)

Pl. XVII, figs 5-6

1884 Venus ? lens Phil. — Speyer et Koenen, Pl. 6, fig. 6
1891 Cytherea cyprinaeformis n. sp. — Lienenklaus, p. 63, Pl. 1. fig. 3
1952 Macrocallista cyprinaeformis Lien. — Gorges, p. 47, Pl. 1, figs 

19—20
1957 Dosiniopsis sublaevigata Nyst — Glibert, p. 39
1963 Dosiniopsis sublaevigata Nyst — Baldi, p. 81, Pl. 4, figs 6—8
A flat, oval, almost round valve with concentric growth lines, some of 

which are stronger than the rest. The oblique lateral tooth A I is separated 
by a deep trench from A III. Immediately behind it there are the almost 
parallel 3 a and 1. Long, thin 3 b is perpendicular to both.

Dimensions. Height: 36 mm; length: approx. 40 mm.
Glibert (1957) considers D. cyprinaeformis (Lienenklaus, 1891) to be 

identical with Nyst’s species.
In the Pitar beyrichi community.
Hungarian Upper Oligocene occurrences: Torokbalint-1, -2, 

?Zsambek 23.
Distribution: besides the above localities, it has been signalled 

within the Paratethys from the South Russian Middle Oligocene; it further 
occurs in the Oligocene of the Boreal province. It is a Boreal Oligocene 
species.

Mactraoea
Mactridae

Genus: LUTRARIA Lamarck, 1799
Lutraria oblonga soror Mayer, 1867

Pl. XIX, fig. 5
1897 Lutraria soror May. Wolff, p. 255. 1’1. 23. fig. 13
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1899 Lutraria of. soror May. — Bockh, p. 27, Pl. 8, fig. 5
1914 Lutraria lutraria L. — Telegdi-Roth, p. 49 (non Linne)
1936 Lutraria lutraria L. — Noszky, p. 89 (non Linne)
1936 Lutraria oblonga Chemn. — Noszky, p. 89
1958 Lutraria sorOr May. — Sene§, p. 105, Pl. 18, fig. 245
1964 Lutraria oblonga soror May. — Baldi (in Baldi et al.), p. 170
A flat, inequilaterallv elliptical valve, strongly produced lengthwise. The 

beak is shifted far forward. The ventral margin is well rounded, the postero- 
dorsal margin almost straight. The anterior and posterior margins are also 
well-rounded. The valve is broadest in the median region, somewhat back
ward of the beak. The anterior part is tapering; the posterior region is 
shovel-shaped. The surface bears growth lines and folds only.

Dimensions. Height: 38 mm; length: 83 mm; convexity: 10 mm.
Miocene L. oblonga (Chemnitz, 1782), s. s. is usually larger and higher. L. 

sanna Basterot, 1825, contracted by Holzl (1962) with L. soror is, in my 
opinion, an independent species, from which the Hungarian form is readily 
distinguishable by its more produced, slenderer shape, the much greater 
length of the posterior, behind-the-beak part of the valve, and finally in its 
larger size There is full agreement with Wolff’s figure, although in the 
case of the numerous specimens from Eger the plastic deformation refened 
to by Holzl seems to be out of question. Also, our specimens fully agree 
with Mayer’s original-diagnosis. L. lutraria (Linne, 1758), the form 
Telegdi-Roth (1914) had identified the Eger specimens with, is different 
both as to size and shape. L. soror, however, undeniably stands very close 
to L. oblonga'. this is why we have distinguished it only at the subspecific

This is a suspension-filtering burrowing stenohaline-marine bivalve of 
shallow and medium-depth sublittoral communities; it is most frequent in 
the Pitar polytropa community.

Hungarian Upper Oligocene o c c u r r e n c e s: Gyermely 42, 46, Tok 
24, 52, Zsambek 42, Solymar 72, LeAnyfalu-3, Didsjend-7, Eger-l/k.

1) i s t r i b u t i o n: the subspecies is known from the Upper Oligocene 
deposits of the Western and Central Paratethys. L. oblonga s. s. is known in 
addition to the Paratethyan Miocene also from the Mediterranean Oligocene 
and Miocene.

Tellinacea
Psammobiidae

Genus: ZOZIA Winckworth, 1930
Zozia antiquata (PuLTNEY, 179!)) 

Pl. XIX, fig. 6

1870
1901
1901
1909

Psa in mosolcn coarctatus Gmel. — Hornes, p. 21, II 1, tig- 1$ 
Azor antiquatus Pultn. Sacco, p. 15, PI 4, figs 9—11 
Azor proantiqwitus Sacc. — Sacco, p. 16, Pl. 4, figs 12 
Solenocnrtii8 antiquatus Pultn. mut. miocaenica n. mut. -t ossmaj t 
et Peyrot, p. 235, Pl. 4, figs 29 32
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? 1910 Azor coarctatus Gmel. — Schaffer, p. 91, Pl. 42, figs 5—8
1936 Solenocurtus antiquatus Pultn. niut. miocaenica C. et P. — Bogsch, 

p. 61, Pl. 2, fig. 9
?1939 Azor cfr. proantiquata Sacc. — Noszky, p. 74
1950 Solenocurtus antiquatus Pultn. — Heering, p. 38, Pl. 6, figs 

147—150
1955 Solenocurtus antiquatus Pultn. var. miocaenica C. et P. — Accordi, 

p. 40, Pl. 3, fig. 6
1958 Solenocurtus antiquatus mut. miocaenica C. et P. — Senes, p. 107, 

Pl. 17, fig. 224
1964 Solenocurtus antiquatus miocaenicus C. et P. — Anderson, p. 181, 

Pl. 10, fig. 68

A relatively convex, lengthwise elongate valve of rounded rectangular 
outline. Beak displaced slightly forward. Anterior and posterior margin 
almost equally well-rounded; ventral margin straight and even slightly 
concave near its middle. Posterodorsal margin straight, parallel to the 
ventral margin. Antero-dorsal margin likewise straight but slightly oblique 
sloping towards the anterior margin. The surface exhibits growth lines but 
no other ornament.

Dimensions. Height: 11 mm; length: 24 mm.
I do not consider Z. proantiquata (Sacco, 1901), described from the 

Tongriano of Dego, an independent species, as it differs from the Neogene 
type merely in its smaller size. Our specimens are also smaller than the type.

This burrowing bivalve feeding on the organic matter of the seabottom 
sediment is a stenohaline marine form. It was found in medium-depth sub
littoral Pitar beyrichi communities.

Hungarian Upper Oligocene localities: Pomaz-1, -16.
Distribution. Known in the Central Paratethys from the Upper 

Oligocene onward, it is frequent in the Miocene. Outside the Paratethys, it 
is known from the Mediterranean Oligocene and Neogene and from the 
Atlantic and Boreal Miocene. It lives today in the Atlantic from Norway to 
Angola and in the Mediterranean.

Genus: SOLECURTUS Blainville, 1824 ( = Solenocurtus auctorum) 
Solecurtus hasteroti Des Moulins, 1832

Pl. XIX, fig. 8

1866 Psammosolen Philippii n. sp. — Speyer, p. 31, Pl. 4, figs 4—5
1884 Psammosolen Philippii Spey. — Speyer et Koenen, Pl. 1, figs 6 -7 

?1901 Solenocurtus of. Basteroti Moul. — Sacco, p. 15, Pl. 4, figs 1—3
1909 Solenocurtus Basteroti Moul. — Cossmann et Peyrot, p. 231, Pl. 4, 

figs 24—28
1945 Solenocurtus basteroti Moul. — Glibert, p. 199, Pl. 12, fig. 3
1950 Solenocurtus basteroti Moul. Heering, p. 38, Pl. 5, fig. 112
1952 Solenocurtus philippii Spey. - GORGES, p. 50
1957 Solenocurtus philippii Spey. — Glibert, p. 42
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1958 Solenocurtus basteroti Moul. — Holzl, p. 146, Pl. 14, fig. 7
1958 Solenocurtus philipii Spey. — Senes, p. 108
1959 Solecurtus basteroti Moul. — Anderson, p. 142, Pl. 17, fig. 6
1962 Solecurtus basteroti Moul. — Holzl, p. 105, Pl. 6, fig. 10
1964 Solecurtus basteroti Moul. — Raileanu et Negulescu, p. 171,

Pl. 10, fig. 6; Pl. 11, fig. 1
1964 Solecurtus basteroti Moul. — Baldi (in Baldi et al.), p. 171, 

Pl. 1, fig. 9
A flat valve of rounded rectangular shape, elongate lengthwise. Beak 

displaced slightly forward. Anterior and posterior margin rounded. Dorsal 
margin straight,' hardly sloping. The surface is ornamented besides growth 
lines by broad flat transverse bands arranged shingle-fashion. These latter 
start at the posterior margin horizontally and bending down at a slightly 
acute angle run to the ventral margin. Proceeding towards the anterior 
margin, we find bands in which this angle is greater: it finally attains 180 
(i.e. these bands are straight), and the transverse bands run from the 
postero-dorsal margin without bending, obliquely to the ventral margin. 
This ornament grows subdued and disappears in the anterior region of the 
valve.

Dimensions. Height: 10 mm, length: 21 mm.
Anderson (1959) contracted S. basteroti with <?. philippii (Speyer 1866).
This stenohaline-marine burrowing bivalve usually turns up in the shallow 

sublittoral Pitar polytropa community.
Hungarian Upper Oligocene occurrences: Leanyfalu-3, Diosjeno-4.
D i st r i b u t i o n. It appears in the Paratethys and the Boreal province 

at the beginning of the Upper Oligocene and is still present in the Miocene. 
In the Atlantic and Mediterranean provinces it has not been found outside 
the Miocene so far.

Genus: GARI Schumacher, 1817 (= Psammobia Lamarck, 1818) 
Gari protracta (Mayer, 1893)

Pl. XX, figs 1, 4

1897 Psammobia protracta May. Wolff, p. 254, PI. 23, figs 3 5
1901 Psammocola protracta May. — Sacco, p. II. PI. 2. (ig. 7
1952 Psammobia aquitanica May. Ani6, p. 22, PI. 1, figs 5- 7
1958 Psammobia protracta May. Sene§, p. 106, PI. 18, figs 240 243
1964 Psammobia protracta May. Baldi (in Baldi et al.), p. 170.

PI. 1, fig. 2

A flat, oval, lengthwise elongate valve, with a beak slightly displaced 
forward. The dorsal margins are slightly arcuate, almost horizontal, Hie 
anterior and posterior margins are both well rounded, the anterior maigm 
even more so. The posterior margin is very gently broken. I here is a a 
often almost indiscernible fold running from the beak to this mea". k 
surface is covered with fine growth lines; it is smooth otherwise.
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Dimensions. Height: 24 mm; length: 48 mm; convexity: 5 mm.
G. protracta differs from G. aquitanica (Mayer, 1858) in the following 

traits: it is more inequilateral, and the beak is displaced farther forward, so 
that the posterior region is somewhat extended at the expense of the 
anterior region. The posterior fold is usually more pronounced. It stands 
much closer to G. labordei (Basterot, 1825). The only difference of any 
significance is in size. Even the largest specimens of G. protacta are not 
larger than half the size of G. labordei.

The Psammobia species are sediment-feeding bivalves burrowing deep in 
the seabottom sediment.

Abundance of G. protracta is invariably a shoreline indicator. It is most 
frequent in the lagoon-facies Polymesoda-Tympanotonus and littoral 
Tympanotonus-Pirenella communities. It occasionally turns up also in the 
shallow subiittoral zone. Its euryhalinity is documented by its occurrence in 
surroundings from 3 to 35 percent of salinity.

Hungarian Upper Oligocene occurrence s: Nagyegyhaza 3, Many 6. 
8, Gvennely 12, 35, 39, 50, Felsoorspuszta 22, 44, Zsambek 23, 42, 43, Lok 
24, 52, Anyacsapuszta 27, Szomor 31, Mariahalom 36, Csordakut 5, Szent
endre 2, Leanyfalu-1, Diosjend-3, -7, -19, Eger-1/17.

Distribution: the species is widespread in the Upper Oligocene of 
the Paratethys and of the Mediterranean province.

Gari angusta (PHILIPPI, 1843)
Pl. XX, fig. 2

1884 Psammobia angusta Phil. ?—Speyer et Koenen, Pl. 4, figs 16—19
1952 Psammobia angusta Phil. — Gorges, p. 49, Pl. 1, figs 23—24
1957 Sanguinolaria angusta Phil. — Glibert, p. 41, PI. 3, fig. 17
1958 Psammobia angusta Phil. — Sene§, p. 107
1962 Psammobia angusta Phil. — Holzl, p. 101, Pl. 6, fig. 6
1963 Psammobia angusta Phil. — Baldi, p. 82, Pl. 4, fig. 5

A lengthwise elongate valve, broad in the posterior and tapering in the 
anterior region, with a beak shifted forward. The postero-dorsal margin is 
straight, horizontal, the antero-dorsal margin is also straight, but much 
shorter and steeply sloping towards the vaguely tapering, strongly rounded 
anterior margin. The ventral margin is rounded more strongly in its anterior 
than in its posterior portion. The posterior margin is broadly arcuate. The 
surface is covered with fine growth lines but smooth otherwise.

Dimensions. Height: 14 mm; length: 24 mm.
It is entirely different in shape from G. protracta.
This stenohaline-marine form turns up occasionally in shallow and 

medium-depth subiittoral communities.
Hungarian Upper Oligocene occur r e n c e s: rtirhkbjilint-l, -2, 

Leanyfalu-3.
Distribution: This is an Oligocene species, known outside the 

Paratethys also from the Boreal and Mediterranean provinces.
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Tellinidae
Genus: ARCOPAGIA Leach in Brown, 1827

Arcopagia subelegans (D’Orbigny, 1852)
Pl. XX, fig. 7

1901 Arcopagia subelegans Orb. — Sacco, p. 112, Pl. 24, fig. 5
1910 Arcopagia subelegans Orb. — Cossmann et Peyrot, p. 266, Pl. 9, 

figs 17—20
?1958 Arcopagia cf. faba Sandb. — Senes, p. 110
?1962 Arcopagia faba Sandb. — Holzl, p. 107, Pl. 6, fig. 13

1963 Arcopagia subelegans Orb. — Stelninger, p. 33, Pl. 2, fig. 6

A flat, thin-shelled, oval valve. Beak displaced slightly backward- 
Margins well-rounded. The surface is covered by extremely dense fine platy 
concentric ribs.

Dimensions. Height: 13.5 mm; length: 16.5 mm.
Differs from J. faba (Sandberger, 1863), as shown on Sandberger’s 

figure in the more inequilateral position of its beak. On this basis, provided 
A. faba is an independent species at all, the Hungarian specimens belong to 
A. subelegans and so, probably, does also Holzl’s (1962) figured specimen 
from the Heuberggraben.

This species occurs mainly in shallow sublittoral facies; it could not stand 
any protracted decrease of salinity.

Hungarian Upper Oligocene occurrences: Csordakut 5, Many 
8, 9, Gyermelv 12, Tok 24, 52, Szomor 31.

Distribution: An Atlantic-Mediterranean Miocene species, it 
turns up in the Paratethys already in the Upper Oligocene. A. faba, a 
closely related or possibly identical species, is a Boreal Oligocene form.

Genus: MACOMA Leach , 1819
Macoma elliptica (Brocchi, 1814)

Pl. XX, figs 5—6, 8

1875 Tellina ottnangensis n. sp. — Hoernes R., p. 370, Pl. 13, figs 1—4 
1901 Macomopsis elliptica Brocc. — Sacco, p. 107, Pl. 22, figs 36 40 
1910 Macoma elliptica Brocc. — Cossmann et Peyrot, p. 281, Pl. 9, 

figs 33—35
? 1910 Macoma leogna nensis n. sp. — Cossmann et Peyrot, p. 283, Pl. 10, 

figs 7—8 and 10—11
1914 Tellina donacina L. -Telegdi-Roth, p. 51 (non Linne)
1936 Tellina donacina L. Noszky, p. 91 (non Linne)
1939 Tellina elliptica Brocc. — Noszky, p. 72
1945 Macoma elliptica Brocc. Glibert, p. 204, Pl. 12, fig. 7
1950 Macoma elliptica Brocc. Heering, p. 40, Pl. 8, figs 189—130
1954 Macoma elliptica ottnangensis R. Hoern. CsepbeGHY-MezneRK s,

p. 104, PI. 13. fig. 18
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1964 Macoma elliptica Brocc. — Anderson, p. 174, Pl. 8, fig. 62
1964 Macoma elliptica Brocc. — Baldi (in Baldi et al.), p. 171

Fig. 52. 1. Angulus aquitanicus. 
2. Angulus planat/us lamellosus. 
3. Macoma elliptica (type). 4. Ma
coma elliptica (Dejtar). 5. Ma

coma elliptica (Eger-1)

A nearly elliptical flatfish valve with a small, hardly prominent beak, dis
placed slightly backward. The anterior margin is well-rounded, the posterior 
margin less so. The ventral margin is also rounded, whereas the more steeply 

sloping posterodorsal margin is straight. 
The left valve exhibits a very shallow, 
hardly perceptible double fold running from 
the beak to the concurrence of the ventral 
and posterior margins. The valve carries an 
ornament of very fine and dense concentric 
ribs invisible except under a magnifying 
glass (Fig. 52).

Dimensions. Height: 12 mm; length: 20 
mm. n

Telegdi-Roth’s(1914) “Tellina donacina 
was revealed by a study of its hinge structure 
and an examination of certain comparative 
specimens to be a Macoma elliptica rather 
than a member of the genus Angulus.

This is a stenohaline-marine, sediment-feeding, burrowing bivalve, sparse 
but ubiquitous from the shallow to the deep sublittoral zone.

Hungarian Upper Oligocene occurrences: Felsdorspuszta 44, lok 
52, Leanyfalu-2, Diosjeno-4, Dejtar, Eger-1/6, -1/k.

Distribution: present in all European faunal provinces, it arose 
in the Paratethys in the deeper Oligocene (Noszky mentions it from the 
Kiscell Clav) and in the Tongriano of the Mediterranean province whereas 
in the Boreal and Atlantic provinces it is unknown from deposits older than 
Miocene.

Genus: APOLYMETIS Salisbury, 1929 (= Capsa Lamarck, 1799 
non Humpry, 1797)

Apolymetis lacunosa (Chemnitz, 1782) 
Pl. XIX, fig. 4

1870 Tellina lacunosa Chemn. — Hornes, p. 91, Pl. 9, fig. 1
1910 Capsa lacunosa Chemn. — Cossmann et Peyrot, p. 284, 1 1. 10, 

figs 14—20
(1910 Tellina lacunosa Chemn. var. lumlda Brocc. Schaefer, p. hm.

Pl. 47, fig. 47 _
1954 Capsa lacunosa Chemn. — Csepreghy-Meznerics, p. 103, 11. Io, 

fig. 1
1958 Iphigenia lacunosa, Chemn. Holzl, p. 141, I’l. 14. lig. 3
1964 Capsa lacunosa lacunosa (’hemn. RAileanu ®t Negulesou, p.

173, Pl. 12, fig. 2
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A lengthwise highly elongate valve of rounded outline; beak displaced 
backward. Anterior and posterior margins well-rounded, ventral margin 
hardly so. The beak is connected with the concurrence of the ventral and 
posterior margins bv a very flat, rounded ridge. It is along this line that the 
valve is most convex. Close behind this ridge and parallel to it there is 
another, weaker ridge. Behind it, the valve drops rather sharply away 
towards the posterior margin. The valve surface is smooth except for some 
weak, irregular growth lines.

Dimensions. Height: 22 mm; length: 17 mm; convexity: 5 mm
Differs from the Miocene type of A. lacunosa merely in its somewhat more 

elongate shape and in the slightly more asymmetrically located beak. Lhe 
juvenile specimens at my disposal from the rich Middle Miocene material of 
Bantapuszta do not, on the other hand, differ at all from the Oligocene 
specimens of Pomaz. .

Restricted to littoral communities in the Upper Oligocene, this species 
could stand up rather well to slight decreases in salinity. The living represen
tatives of the genus inhabit similar surroundings on the West African coast.

Hungarian Upper Oligocene occurrences: Szomor 31, Pomaz-b, 
Diosiend-19, Domos-2. .

Distribution: A Mediterranean-Atlantic species, it is widespread 
also in the Miocene of the Paratethys. Its oldest known occurrence is in the 
higher Upper Oligocene of Hungary, at the above-listed localities.

Genus: ANGULUS Megerle von Muhlfeld, 1811
S u b g e n u s : PER0NID1A Dall, 1900

Angulus (Peronidia) nysti (Deshayes, 1860)
Pl. XXI, figs 1—2, 4

1863 Tellina Nystii Desk. — Sandberger, p. 294, Pl. 23,, fig. 6
1884 Tellina Nysti Desh. — Speyer et Koenen, Pl. 4, fig.
1897 Tellina Nystii Desh. — Wolff, p. 254, Pl. 23, figs 11—12
1899 Tellina Nystii Desh. — BdCKH, p. 27, Pl. 9, fig. 2
1936 Tellina Nysti Desh. — Noszky, p. 90
1952 Angulus nysti Desh. — Gorges, p. 51
1952 Tellina nysti Desh. — Ani6, p. 21, Pl. 1, fig. 10
1957 Angulus nysti Desh. — Glibert, p. 43, Pl. 4, fig. 1
1958 Angulus nysti Desh. — Holzl, p. 151, Pl. 15, fig -
1958 Angulus nysti nysti Desh. — Sene§, p. Ill, Pl. IL tigs

?1958 Angulus nysti' regular is SeneS, p. 112, PI. 17, fig. 2p
1962 Angulus nysti Desh. — Holzl, p. Ill, Pl. 6, figs L>—h
1963 Angulus nysti subfallax n. ssp. — Baldi, p. 82, II. 4, ig. .
1965 Angulus nysti Desh. OndrejiSkovA et Senes, p.

The almost equilateral, flat valve exhibits growth lines only The beak is 
in a nearly or wholly symmetrical position. I he straig i oi s ig • terjor 
dorsal margins drop away from it with rather steep sopts. 
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margin is broadly, conspicuously rounded; the posterior margin is some
what angular (Fig. 53).

Dimensions. Heigth: 21 mm; length: 32 mm.
Easy to distinguish from the most closely-related species, Boreal Miocene 

A. fallax (Lehmann, 1893), by its smaller size, less inequilateral valve, and 
less steeply sloping postero-dorsal margin. A. nysti 
regularis Senes, 1958 and A. nysti pseudof allax

Fig. 53. 1. Angulus dona- 
cinus. 2. Angulus pos
terns. 3. Angulus fallax. 
4. Angulus nysti (Torok

balint)

Holzl, 1958 are probable synonyms. Nor has the 
distinction of A. nysti subfallax Baldi, 1963 been 
borne out by the subsequent, more copious finds.

Angulus is a genus of sediment-feeding steno
haline-marine infaunal bivalves. A. nysti is fre
quent in the shallow sublittoral Nucula-Angulus 
community and in the medium-depth sublittoral 
Pitar beyrichi community.

Hungarian Upper Oligocen occurrences: 
Many 6, 8, 9, Zsambek 23, 42, 43, Tok 24, 5b, 52, 
Gyermely 25, 35, Anyacsapuszta 27, Mariahalom

36, Felsoorspuszta 44, Nagyegyhaza 2, Solymar 72, 84, 93, Domos-2, 
Szentendre-2, 2, Pomaz-1, -6, Leanyfalu-3, Torokbalint-1, -2, Diosjend-4, 
-7, -8, Retsag-2, Eger-l/k.

Distribution: Restricted in the Boreal province to the Oligocene, 
it has lately cropped up in the Lower Miocene of the Western and Central 
Paratethys (Bavarian molasse and Southern Slovakia).

Angulus (Peronidia) posterns (BEYRIOH, 1867)
Pl. XXI, fig. 3

1884 Tellina postera Beyr. — Speyer et Koenen, pl. 31, fig. 8
1925 Tellina postera Beyr. — Kautsky, p. 43, Pl. 4, fig. 14
1945 Angulus posterus Beyr. — Glibert, p. 205, 1’1. 12, fig. 8
1952 Moerella postera Beyr. — Gorges, p. 51, Pl. 1, figs 25—27
1957 Angulus postera Beyr. — Glibert, p. 43
1958 Angulus posterus Beyr. — Sene§, p. 113
1962 Angulus posterus Beyr. — Holzl, p. 109, Pl. 6, figs 21- 22

A medium-sized flat elliptical valve, elongate lengthwise, with a steeply 
sloping, straight posterodorsal margin and a beak displaced rat her far back
ward. The posterior portion of the valve is rat her sharply tapering, almost 
angular, whereas its anterior end is well-rounded. Ornament is restricted to 
a few weak growth lines.

Dimensions. Height: 9 mm; length: 15 mm.
Differs from A. nysti in its much more inequilateral shape and in the 

post erioral tapering of the valve.
Sporadic but ubiquitous in all sublittoral facies.
Hungarian Upper Oligocene occurrences: Many 9, ZsAmb^k 43, 

Tok 52, Diosjend-7, R6tsAg-2, Eger-1/6, Lednyfalu-4.
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Distribution: within the Paratethys it has so far been encountered 
in the Oligocene only but in the Boreal province it is a persistent Oligocene— 
Miocene species.

Angulus (Peronidia) minor (Telegdi-Roth, 1914)

1914 Tellina aquitanica May. var. minor n. var. — Telegdi-Roth, p.
51, Pl. 5, fig. 9

1936 Tellina aquitanica May. var. minor T. — R. — Noszky, p. Ji

All I can do here is to refer to Telegdi-Roth’s figure and description, 
because no specimen other than the holotype kept in the collection of the 
Hungarian Geological Institute has cropped up since. My examination of 
the holotype has convinced me, however, that it is a distinct form, prob
ably an independent species, rather than a variety of A. aqmtamcus 
(Mayer).

Hungarian Upper Oligocene occurrence: Eger-l/k.
No other occurrence is known, because the specimen described by oENES 

(1958) from KovaSov as “A. aquitanicus var. (?) minor T.-R.’ (p. HO, 1. 
17, Fig. 227) does not belong to this species, but probably to A. nysti.

Angulus (Peronidia) planatus ancestralis n. subsp.
Pl. XX, fig. 3

?1957 Tellina langeckeri n. sp. — Holzl, p. 65, Pl. 7, fig. 6

Locus t v p i c u s: Pomaz-22. .
S t r a t u m t y p i c u m: Upper Oligocene, Egerian (a friable sandstone) 
D e r i v a t i o no m inis: ancestralis = ancestral, precursory.

small-sized, ancestral form of the group of A. planatus. uvninwi . i 
A slightly inaequilateral, flat valve. The beak is in an almost symineti.

slightly anterioral position. The anterior margin is w< iouik , 
end of the valve is tapering. The ventral margin is nan dec « 
dorsal margin is straight, rather steeply sloping. 1 he The
groove running from the beak to the tapering rear end of the valve.
^^en^To™^^ mm, Wh:28mm.(h6totype, inventory 

ornainent distinctly s^^
nostero-dorsal margin make it easy to distinguish horn A planatus (LINNE 

758 v ng Neogene species. From Lower Miocene d. planatus lamllosus 
(S^ (hU/z, 1903) - of which it .san indisputable p.e-
eursor it differs only in its incomparably smaller size.

a suecies indicative of a littoral facies, it is unknown from the deeper 
• i < ut tn the Inaulus species discussed so far, it is euryhaline, 
S ........“ i-"*...................*
istic of the Pitar undata community.
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Hungarian Upper Oligocene occurrences: Csordakut 5, Many 8, 
Szomor 31, Felsoorspuszta 44, Vasztely 49, Tok 52, Pomaz-22, Didsjeno-3.

Distribution: the subspecies is not known outside the above- 
named localities. The form circle of living A. planatus, however, is wide
spread in the Neogene of the Paratethys and of the Mediterranean-Atlantic 
area, where it still lives today.

Solenacea
Solenidae

Genus: SILIQUA Megerle von Muhlfeld, 1811
Siliqua nysti Deshayes, 1860

Pl. XIX, fig. 9

1884 Siliqua Nysti Desk. — Speyer et Koenen, Pl. 1, fig. 5
1952 Siliqua nysti Desk. — Gorges, p. 53, Pl. 1, fig. 30

A lengthwise elongate, nearly elliptical, flat valve, with a beak displaced 
forward. The anterior margin is well-rounded, the posterior margin less so. 
The postero-dorsal margin is slightly angular. The ventral margin is slightly 
rounded. The postero-dorsal margin is long, straight, hardly sloping. There 
is a tall, angular internal rib running from the beak region towards but not 
quite reaching the ventral margin. On our specimen of incomplete preser
vation, the valve surface appears to be smooth.

Dimensions. Height: 5 mm; length: 12 mm.
It is of a more elongate shape than S. bavarica Mayer (in Gumbel, 1861): 

also, the rear part of the valve is more tapering; the posterior margin is 
somewhat more pointed. Other differences amount to very little and the 
distinction of the two types is somewhat less than fully justified. The 
Hungarian specimens seem, at any rate, to stand closer to S. nysti.

A sediment-feeding, stenohaline marine bivalve; sporadic in the shallow
sublittoral Nucula-Anguhts community.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, Tok 
24 Zsamb^k 42.

.Distribution: Known outside the Paratethys also from the 
Boreal Oligocene. The closely related if not identical species S. bavarica 
occurs in the Upper Oligocene of the Western Paratethys.

Geuns: ENSIS Schumacher, 1817
Ensis hausmanni (Schlotheim, 1820)

1884 Solen Hausmanni Schloth. — Speyer et Koenen, Pl. 1, figs 1 4 
1952 Ensis hausmanni Schloth. Gorges, p. 53
1957 Ensis hausmanni Schloth. — Glibert, p. 44
A long, narrow, slightly arcuate, flat valve. The arching is concave on 

the postero-dorsal margin and convex on the ventral margin, but the two 
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are not quite parallel: the valve is somewhat broader about its middle. The 
beak is shifted as far forwards as possible. Posterior margin rounded; 
anterior margin somewhat angular in its lower portion. The valve surface is 
smooth.

Dimensions. Height: 4 mm; length: 31 mm.
According to Anderson (1959), it differs only in its hinge structure from 

E. ensis (Linne, 1758) of which it is obviously a direct precursor.
Found in shallow subiittoral communities.
Hungarian Upper Oligocene occurrences: Zsambek 42, Felsoors- 

puszta 44, Gyermely 50, Tok 52.
Distribution: An Upper Oligocene form, it is known outside the 

Paratethys also from the Boreal province.

Genus: CULTELLUS Schumacher, 1817 
Cultellus budensis n. sp.

Pl. XIX, fig. 7

Locus t y p i c u s: borehole Solymar 72: depth interval 77.8 to 79.8 m. 
S t r a t u m t y p i c u m: Upper Oligocene, Egerian (clayey silt).
D e r i v a t i o n o mini s: from the Buda Mountains (budensis = 

Budaian), where the borehole yielding the holotype had been sunk.
A lengthwise produced elliptical valve. The beak is very weak, hardly 

prominent, displaced far forward. The anterior margin is somewhat more 
tapering than the posterior one: both are well-rounded. The postero-dorsal 
margin is more rounded than the ventral margin. The parts of the dorsal 
margin about and in front of the beak are straight, however: they gent y 
slope towards the anterior margin. The surface is smooth, but the magnify mg 
glass reveals some indistinct growth lines (Fig. 54).

Dimensions. Height: 5 mm; length: 13 mm.
C. vanuraceus (Reuss, 1867) is more broadened posteriorally; G. peuwic us 

(Pennant, 1777) is larger and more produced lengthwise. C. bamncus 
Holzl, 1952 is stockier and smaller, 'rhe slimmer valve ol Lattoriian G. 
roemeri Koenen, 1894 is slightly arcuate, similarly to that of Ensis, and 
differs therein from C. budensis. , , .

This stenohaline-marine sediment-feeding bivalve that burrowed deep 
the bottom sediment is restricted to the shallow subiittoral A uculn-Anyutas 
community.

Fin 54 1 3 Cultellus budensis. 4. Cultellus pellucidus.
5 1>. Cultellus papyraeeus. 7. Cultellus buraru-us
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Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, Many 
8, Zsambek 23, 43, 48, Solymar 72.

Distrib utio n: Known only from the above-named localities thus far.

Saxicavacea
Genus: HIATELLA Daudin in Bose, 1801 (= Saxicava Fleuriau de 

Belleville, 1802)
Hiatella arctica (LlNNE, 1767)

Pl. XXI, fig. 5
1863 Saxicavia bicristata Sandb. — Sandberger, p. 277, Pl. 21, fig. 6
1864 Saxicava bicristata Sandb. — Speyer, p. 294, Pl. 41, fig. 11
1870 Saxicava, arctica L. — Hornes, p. 24, Pl. 3, figs 1, 3—4
1884 Saxicava jeurensis — Cossmann et Lambert, p. 68, Pl. 1, fig. 7
1884 Saxicava arctica L. — Speyer et Koenen, Pl. 1, fig. 8
1901 Saxicava arctica L. et var. div. — Sacco, p. 47, Pl. 13, figs 1—8 
1909 Saxicava arctica L.— CossmannetPeyrot, p. 203, Pl. 3, figs 20—27 
1943 Saxicava arctica L. — Albrecht et Valk, p. 135, Pl. 24, figs 

953—956
1945 Saxicava arctica L. — Glibert, p. 209, Pl. 11. fig. 7
1950 Saxicava arctica L. — Heering, p. 43, Pl. 6, figs 133, 146
1952 Saxicava arctica L. — Gorges, p. 54
1957 Saxicava arctica L. — Glibert, p. 44
1958 Saxicava arctica L. — Sorgenfrei, p. 125, Pl. 20, fig. 66
1959 Saxicava arctica L. — Anderson, p. 149, Pl. 18, fig. 2
A small valve with a beak displaced far forward. The dorsal margin is 

strongly rounded, the ventral margin less so. The anterior margin is 
obliquely truncated alonga straight line. The posterodorsal'margin is somew
hat concave. The valve surface is covered by strong irregular concentric ribs. 
It further exhibits two straight ridges diverging at an angle, running from 
the beak towards the posterior margin and bearing small spines.

Dimensions. Height: 1.8 mm; length: 3.0 mm.
Found in a medium-depth sublittoral community of the Hungarian 

Upper Oligocene.
Hungarian Upper Oligocene o c e u r r e n c e: Eger-2.
D i s t r i b u t i o n: It has lived to this day, from the Middle Oligocene 

in the Paratethys, from the Upper Oligocene in the Boreal province, and 
from the Miocene in the Atlantic-Mediterranean area.

G e n u s: PANOPEA Menard de laGroye, 1807 ( Glycimeris Lamarck, 
1799; non Da Costa, 1778; Panopaea Lamarck, 1812)

Panopea meynardi Deshayes, 1828 
PI. XXI, fig. 6

1863 Panopaea Heberti Bosq. Sandberger, p. 279, PI. 21, fig. 8
1870 Panopaea Menardi Desh. Hornes, p. 29, Pl. 2, figs 1-3
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1884 Panopaea Heberti Bosq. — Speyer et Koenen, Pl. 1, figs 9—12, 
Pl. 2, figs 1—3

1897 Panopaea Meynardi Desk. — Wolff, p. 25G, Pl. 24, figs 1—3
1899 Panopaea Heberti Bosq. — Bockh, p. 28, Pl. 8, figs 3—4
1901 Glycymeris Menardi Desh. — Sacco, p. 43, Pl. 12, fig.
1909 Glycymeris Menardi Desk. — Cossmann et Peyrot, p. 195, Pl. 3,

1910 G^ycimeris Minardi Desk. — Schaffer, p. 96, Pl. 45, fig. 4; Pl. 46, 
figs 1—2

1945 Panopea menardi Desk. — Glibert, p. 211, Pl. 12, fig. 9
1952 Panopea meynardi Desh. — Gorges, p. 54
1952 Glycimeris heberti Bosq. — Anic, p. 21, Pl. 1, figs 3—4
1957 Panopea menardi Desh. — Glibert, p. 45, Pl. 4, fig. 6
1958 Panopea menardi Desh. — Holzl, p. 160
1958 Panopea meynardi meynardi Desh. — Senes, p. 116, Pl. 11, tigs 

228—229; Pl. 18, figs 233—237
1959 Panopea meynardi Desh. — Anderson, p. 150, J L 18, fig. 3
1962 Panopea meynardi Desh. — Holzl, p. 117, Pl. 7, figs 7 8
1963 Panopea meynardi Desh. — Steininger, p. 34, Pl. 6, tig. 2
1963 Panopea menardi Desh. — Baldi, p. 83, Pl. 4, fig. 14
1964 Panopea meynardi Desk. — Anderson, p. 187

A lengthwise elongate, large valve of rounded oblong rectangular shape, 
with a beak displaced to the front third of the valve. The beak is twisted 
inward and slightly forward. The valve is most convex about the beak. 1 he 
ventral margin is slightly rounded: the dorsal margins are somewhat concave. 
The valve very gently tapers posteriorally and exhibits a conspicuous gape. 
The anterior and posterior margins are well-rounded. The surface bears 
besides growth lines some flat, broad concentric ribs about the beak.

Dimensions. Height: 50 mm; length: 105 mm; convexity: 15 mm
The forms described by the names P. anyusta Nyst, 1836 and t. h^bern 

Bosquet, 1852 represent earlier stages in the ontogeny of the animal. Bo_i 
names are considered synonyms of P. meynardi by Wolff, Gorges. Gliber , 
Anderson and Holzl. . , ,

This stenohaline-marine burrowing bivalve preserved m shaiio 
medium-depth sublittoral communities is most frequent in the 1 beyri 
community. i , io MAria-Hungarian Upper Oligocene occurrences: (.yermely . -. • ■
halom 36, 41,TbrdkbiUint-l, -2, Budafok-1/4, Szentendre 2 I oma/.-l, Leans 
falu-4, Di6sjend-7, -8, -24, IWtsag-2, Eger-l/k. Kesztolc-1. .

D i s t r i b u t i o n: widespread all over Europe from tl 
cene to the end of the Miocene.
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Desraodonta
Myacea 

Corbulidae
Genus: CORBULA Bruguiere, 1792 (= Aloidis Megerle von

Muhleeld, 1811)
Corbula basteroti Hornes, 1870

Pl. XXII, fig. 8

?1863 Corbula subarata Sandb. — Sandberger, p. 285, Pl. 22, figs 8, 11
1870 Corbula Basteroti Horn. — Hornes, p. 39, Pl. 3, fig. 10
1884 Corbula Henckeliusiana Nyst? — Speyer et Koenen, Pl. 2, figs 9— 11
1884 Corbula rugulosa Koen. — Speyer et Koenen, Pl. 3, figs 1—2, 7
1894 Corbula subaequivalvis Sandb. — Koenen, p. 1306, Pl. 91, figs 11—12
1909 Corbula Basteroti Horn. — Cossmann et Peyrot, p. 169, Pl. 2, 

figs 69—72
?1921 Corbula Grateloupi Ben. — Cossmann, p. 21, Pl. 1, figs 47—58

1936 Corbula Basteroti Horn. — Noszky, p. 92
1945 Aloidis basteroti Horn. — Glibert, p. 214, Pl. 3, fig. 9
1952 Aloidis subaequivalvis Boettg. — Gorges, p. 56, Pl. 1, figs 31—34
1958 Aloidis basteroti basteroti Horn. — Sene§, p. 121, Pl. 15, fig. 186
1959 Corbula basteroti Horn. — Anderson, p. 153, Pl. 18, fig. 5
1961 Corbula basteroti Horn. — Baldi (In Baldi et al.), p. 95
1962 Corbula basteroti Horn. — Holzl, p. 120, Pl. 7, fig. 12
1964 Corbula basteroti Horn. — Raileanu et Negulescu, p. 174, Pl.

12, fig. 6

This is a small valve of trapezoidal shape, with a beak in a slightly asym
metrical (anterioral) position. The anterior margin is strongly rounded, the 
ventral margin hardly so. The dorsal margins are slightly concave. The rear 
part of the valve is obliquely truncate: the straight dorsal margin and the 
ventral margin concur at an acute angle. There is an edge running to this 
angle from the beak: behind it, the valve drops away rather suddenly. This 
slightly concave area-like surface bears a dense fine concentric ribbing with 
some irregular, bifurcating ribs. The ribbing is very weak near the beak, and 
grows stronger towards the ventral margin. The shells are almost perfectly 
equivalve, with a slight difference in the strength of the above-mentioned 
edge.

Dimensions. Height: 7.5 mm; length: 10.0 mm.
Differs from C. carinata in its more towering shape, flatter valve, much 

weaker and denser ribbing, and in the absence of a bird’s-beak-like prom
inence on its rear portion.

The Corbula species first burrow rather shallow holes in the mud and 
then fix their valves to the sediment by a byssus. They are suspension
feeding and most often stenohaline-marine organisms.

C. basteroti occurs in every facies from the littoral to the medium-depth 
sublittoral, being most frequent in the Pitar polytropa community (a shallow 
sublittoral facies).
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Hungarian Upper Oligocene occurrences: Csordakut 5, Many 9, 
Gyermely 12, Tok 24, 51, Szomor 31, Solymar 72, Leanyfalu-1, Di6sjeno-4, 
Retsag-2, Eger-l/k, Novaj-1. , . . P11 ni.

Distribution: widespread from the beginning of the Oligocene to 
the end of the Miocene, in the Paratethys as well as in the Boreal and 
Atlantic provinces.

Corbula gibba Olivi, 1792
Pl. XXI, fig. 7

1863
1870
1884
1897
1901
1909

1914
1921
1936
1943

1945
1950
1952
1957
1958
1958
1958
1959
1962
1963
1964
1961

Corbula subpisiformis Sandb. — Sandberger, p. 288, Pl. 22, fig. 14
Corbula gibba Olivi — Hornes, p. 34, Pl. 3, fig. 7
Corbula gibba Ol. — Speyer et Koenen, Pl. 2, figs 4—7
Corbula gibba Ol. — Wolff, p. 258
Corbula gibba Ol. et var. div. — Sacco, p. 34, Pl. 9, figs 1—11
Corbula gibba Ol. — Cossmann et Peyrot, p. 176, Pl. 2, figs 2, 
98—101; Pl. 5, fig. 22
Corbula, gibba Ol. — Telegdi-Roth, p. 50
Corbula subpisum Orb. — Cossmann, p. 25, Pl. 1, figs 81—82
Corbula gibba Ol. — Noszky, p. 92
Aloidis gibba Ol. — Albrecht et Valk, p. 138, Pl. 15, figs 
457—462
Aloidis gibba Ol. — Glibert, p. 215, Pl. 3, fig. 10
Aloidis gibba Ol. — Heering, p. 45, Pl. 5, figs 101—102, 109
Aloidis gibba Ol. — Gorges, p. 55
Corbula gibba Ol. — Glibert, p. 46
Aloidis gibba gibba Ol. — Sene§, p. 119
Aloidis gibba Ol. — Holzl, p. 163
Varicorbula gibba Ol. — Sorgenfrei, p. 129, Pl. 23, fig. 6J
Varicorbula gibba Ol. — Anderson, p. 154, Pl. 18, fig. 6
Varicorbula gibba Ol. — Holzl, p. 122
Varicorbula gibba Ol. — Baldi, p. 83, Pl. 4, fig. 15
Corbula gibba Ol. — Anderson, p. 187
Corbula gibba Ol. — Raileanu et Negulescu, p. 173, n. i^,
fig. 7

Small, stocky, rather convex valves. The right valve is largei and 
convex than the left one. The beak is strong, gibbous, prominent t occupies 
a median position. Antero-dorsal margin convex; anterioi ‘ '
rounded; ventral margin less so. The post ero dorsal and pos < ■ f
arc almost straight, meeting at an angle; there is i anot her 1 k e(me
posterior margin concurs with the ventral margin, u i< „ surface bears 
running from the beak to this latter point of concurrence. J 
an ornament of broad concentric ribs groving stronger ° 1 ofthe leftmargin. The ribs arc separated by narrow furrows. I he orn mo to the leit 
valve is much weaker or indeed absent, but the <<g 
portion of the valve is stronger.

Dimensions. Height: 4.0 mm, length: 4.5 mm
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The Hungarian Oligocene specimens are very small, much smaller on an 
average than the Miocene specimens.

Present in every facies from the littoral to the medium-depth sublittoral; 
it is only in the medium-depth sublittoral Pitar beyrichi community that it 
attains any abundance.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, Felsoors- 
puszta 22, 44, Tok 51, 52, Solymar 72, Torokbalint-1, -2, Budafok-1/4, 
Pomaz-1, Leanyfalu-3, Becske-1, Eger-l/k, Novaj-1, Dejtar.

Distribution: A persistent, cosmopolitic species, ubiquitous all 
over Europe, living from the early Oligocene to this day. Its present geo
graphical range covers the Atlantic from Norway to the Bay of Cadiz and 
the Mediterranean.

Corbula carinata Dujardin, 1837
Pl. XXII, fig. 7

1870 Corbula carinata Duj. — Hornes, p. 36, Pl. 3, fig. 8
1897 Corbula carinata Duj. — Wolff, p. 259, Pl. 22, figs 11—12
1909 Corbula carinata Duj. mut. Hoernesi Ben. in lift. — Cossmann et 

Peyrot, p. 167, Pl. 2, figs 61—65
1914 Corbula carinata Duj. — Telegdi-Roth, p. 50
1936 Corbula carinata Duj. — Noszky, p. 92
1950 Aloidis carinata Duj. var. — Heering, p. 45, Pl. 5, figs 97—98
1952 Corbula carinata Duj. — Ani<5, p. 20, Pl. 1, fig. 2
1958 Aloidis carinata Duj. — Holzl, p. 162
1962 Corbula carinata Duj. — Holzl, p. 121, Pl. 7, fig. 14
1964 Varicorbula carinata Duj. — Baldi, p. 141, Pl. 1, fig. 6
The markedly convex right valve has well-rounded anterior and ventral 

margins; the posterior portion of the valve tapers to a point. There is a 
strong fold running from the beak to the pointed concurrence of the ventral 
and posterior margins. Breaking along this fold, the valve steeply drops 
down from there to the posterior margin. The surface is covered with very 
strong concentric ribs somewhat broader than the furrows separating them. 
The somewhat smaller left valve has much the same shape as the right one 
but is less convex; its concentric ornament is also weaker.

Dimensions. Height: 7 mm; length: 11 mm.
Besides its larger size and more inequilateral shape it is easily distinguish

able from C. gibba also by its more pronounced lengthwise elongation and 
tapering rear portion.

Represented in every facies from the littoral to the medium-depth sub- 
littoral, it is rather scarce except in the shallow sublittoral communities 
{Glycymeris latiradiata and Pitar polytropa).

Hungarian Upper Oligocene o c c u r r e n e e s: Csordakut 5, Gyermely 
35, Felsoorspuszta 44, Vasztely 47, Kesztblc-1, Budafok-1/4, I’omaz-1, -6, 
Leanyfalu-3, -4, Di6sjeno-3, -7, -8, Eger-l/k.

D i s t r i b u t i o n: It arises in the Oligocene of the Paratethys and of 
the Mediterranean. Common in the Miocene all over Europe.
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Pandoracea
Pholadomyidae

Genus: PHOLADOMYA Sowerby, 1823 
Pholadomya puschi Goldfuss, 1837 

Pl. XXII, figs 5—6

1884 Pholadomya Puschi Goldf.
1897 Pholadomya Puschi Goldf.
1900 Pholadomya Puschi Goldf.
1901 Pholadomya Puschi Goldf.

figs 1—8
1914 Pholadomya Puschi Goldf.
1921 Pholadomya Puschi Goldf.
1936 Pholadomya Puschi Goldf.
1939 Pholadomya Puschi Goldf.
1952 Pholadomya puschi Goldf.
1955 Pholadomya puschi Goldf.

Pl. 3, fig. 3
1958 Pholadomya puschi Goldf.

253; Pl. 20, figs 254—262
1958 Pholadomya puschi Goldf.
1962 Pholadomya puschi Goldf.
1963 Pholadomya puschi Goldf.

— Speyer et Koenen, Pl. 4, fig. 20 
— Wolff, p. 257, Pl. 24, figs 4—6 
— Rovereto, p. 126
et var. div. — Sacco, p. 141, Pl. 23,

— Telegdi-Roth, p. 49
— Cossmann, p. 17, Pl. 1, figs 24—28
— Noszky, p. 89
var. virgula Might. — Noszky, p. 79
— Gorges, p. 58
var. virgula Might. — Accordi, p. 37,

— SeneS, p. 124, Pl. 19, figs 249—

— Holzl, p. 168
— Holzl, p. 7, 125, Pl. 7, figs 9—10
— Baldi, p. 83, Pl. 4, fig. 13

This is a markedly inaequilateral, more or less arcuate, posteroventrally 
elongate, convex valve, with a prominent beak displaced forward and t wisted 
inward. All its margins are well-rounded except for the straight or slight v 
concave postero-dorsal margin. The anterodorsal margin is so short as to be 
almost nonexistent. Immediately below the beak the anterior margin 
starts, bending backward. The entire surface is covered with concentric 
growth lines or folds; moreover, the median region exhibits also some prom
inent radial ribs, running obliquely from the beak to the ventral margin 
ami gradually broadening in the process. In the anterior ami postero- 
dorsal regions no such radial ribs are developed. I ho shell is thin, with < 
shiny external layer that tends to exfoliate. Most specimens are ornaments 
casts. Some of them have undergone some plastic deformation. I he lieig 
to-length ratio is very variable.

Dimensions. Height': 51 mm; length: 58 mm; convexity: 3b mm.
A stenohaline-marine burrowing bivalve restricted to line detii 

posits. Scarce in the shallow sublittoral communities; frequent in 
medium-depth sublittoral Pitar beyrichi community. P„u/;nrsmiszta

Hungarian Upper Oligocene occurrences: Many 8,
22, Gyormely 25. Szomor 31, MAnahalom 41, Zsambek 4. . . >n „ 4 7 
'rdriikbalint-l, -2. Budafok-1/4, Pomaz 1. -6, Leanyfaln 3, -4, • J
-8. RMsag-2, Beeske-1. DejUr, Eger-l/k. Olmocene.

1) i s t r i b u t i o n: common all over the 1 aratethyH | 
it persists into the Helvetian in the Bavarian mo ass .
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province it also occurs in the Miocene as well as in the Oligocene, being 
traceable up to and into the Elveziano. In the Boreal and Atlantic provinces, 
however, it is unknown outside the Oligocene.

Thraciidae
Genus: THRACIA Leach in Blainville, 1824 

Thracia pubescens (Pultney, 1799)
Pl. XXII, fig. 1

1901 Thracia pubescens Pultn. et var. div. — Sacco, p. 134, Pl. 27 
figs 7—11

?1909 Thracia cf. pubescens Pultn. — Cossmann et Peyrot, p. 119
1910 Thracia pubescens Pultn. — Schaffer, p. 104, Pl. 47, fig. 11
1936 Thracia pubescens Pultn. — Noszky, p. 91
1958 Thracia pubescens Pultn. — Holzl, p. 169, Pl. 16, fig. 6
1962 Thracia pubescens Pultn. — Holzl, p. 128, Pl. 8, fig. 1
1963 Thracia pubescens Pultn. — Steininger, p. 36, Pl. 3, fig. 5

A lengthwise elongate, somewhat convex valve, with a slightly opistho- 
gyral beak in median position. The straight postero-dorsal margin gently 
slopes towards a likewise straight, obliquely truncate posterior margin. The 
other margins are rounded. There is a flat ridge running from the beak to, 
and getting weaker towards, the concurrence of the ventral and posterior 
margins. There is not other ornament than the growth lines.

Dimensions. Height: 32 mm; length: 55 mm; convexity: 9.5 mm.
Th. elongata Sandberger, 1863 is much smaller and more elongate.
I he Thracia species are stenohaline-marine burrowing bivalves. Th. 

pubescens occurs sporadically in shallow and medium-depth sublittoral 
communities.

Hungarian Upper Oligocene occurrences: Zsambek 43, Gyermely 
46, Torokbalint-2, SolymAr 72, 84, Di6sjen6-8, Eger-l/k.

Distribution: the species arises in the Upper Oligocene in the 
Central and Western Paratethys. It is frequent in the Miocene. In the 
Boreal and Atlantic provinces, on the other hand, it is known only from the 
Miocene.

Thracia pubescens bellardii (PicTET, 1855)
1’1. XXII, figs 2- 3

1901 Thracia cf. Bellardii Pict. — Sacco, p. 135, Pl. 27, figs 13—14
1964 Thracia pubescens bellardi Pict. Baldi (in Baldi et al.) p. 171
This subspecies differs from Th. pubescens s. s. only in that it is somewhat 

more elongate and that its surface bears strong concentric folds particularly 
about the beak.

Dimensions. Height: 28 mm; length: 50 mm.
Found in the Glycymeris latiradiata community.
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Hungarian Upper Oligocene occurrences: Diosjeno-4, -7, ?-8.
Distribution: Besides the above-named localities, it is known 

only from the Mediterranean Oligocene (the Tongriano).

Thracia ventricosa Philippi 1843 
Pl. XXII, fig. 4

1870 Thracia ventricosa Phil. — Hornes, p. 48, Pl. 3, fig. 15
1884 Thracia Spey eri Koen. n. sp. — Speyer et Koenen, Pl. 3, figs 

13—14; Pl. 4, figs 1—6
1900 Thracia convexa t Wood — Rovereto, p. 124, Pl. 7, fig. 19 

? 1901 Thracia convexa Wood — Sacco, p. 136, Pl. 27, figs 21—23
1901 Thracia of. Speyeri Koen. — Sacco, p. 138, Pl. 27, fig. 29
1925 Thracia ventricosa Phil. — Kautsky, p. 49, Pl. 5, fig. 5
1936 Thracia cf. Speyeri Phil. — Noszky, p. 91
1936 Thracia convexa Wood — Noszky, p. 91
1939 Thracia convexa Wood cfr. var. oligantiqua Sacc. — Noszky, p. 80
1945 Thracia ventricosa Phil. — Glibert, p. 219, Pl. 3, fig. 7
1952 Thracia speyeri Koen. — Gorges, p. 59
1957 Thracia ventricosa Phil. — Glibert, p. 47, Pl. 4, fig. 3
1958 Thracia ventricosa Phil. — Holzl, p. 170, Pl. 16. fig. 7
1958 Thracia speyeri Koen. — Sene§, p. 125, Pl. 17, figs 220—221
1959 Thracia ventricosa Phil. — Anderson, p. 158, Pl. 18, fig. 9
1962 Thracia speyeri Koen. — Holzl, p. 129, Pl. 8, figs 2—3

'Phis is a much more convex, gibbous valve, less elongate and squatter 
than Th. pubescens. The beak is also gibbous, markedly opisthogyral, 
displaced slightly backward. The strongly tapering posterior portion of the 
valve is bounded by a straight, truncate posterior margin. I he anterioi 
and ventral margins are more rounded than in Th. pubescens.lt is in its 
anterior portion that the valve is most convex. Behind a flat ridge running 
from the beak to the concurrence of the ventral and posterior margins, 
the valve drops away suddenly and then Hattens out. 1 here are also some 
other weaker edges in this region: these also issue from the beak.

Dimensions. Height: 29 mm; length: 41 mm; convexity: 9 mm.
According to Glibert (1957), Th. speyeri Koenen, 1884 is indistinguish

able from Th. ventricosa. The younger specimens of the latter agree in all 
respects with the type ol Th. speyeri. , , ,.

Encountered in shallow and medium-depth subiittoral surroundings it 
attains some abundance only in the medium-depth subiittoral Flabelh- 
pecten-Odontocqathus community. _

Hungarian Upper Oligocene o c e u r r e n c e s : ( sordakut o. Gyer- 
mely 35, ZsAmbdk 43, Eelsodrspuszta 44, I ok 51, Kesztole-1, Leanyfalu-3, 
Di6siend-7, -24, Dejtar. Eger-l/k.

Dist ribut ion : from the deeper Oligocene to the end of the Miocene 
in the Paratethys and in the Boreal and Mediterranean provinces.
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Clavagellacea
Clavagellidae

Genus: CLAVAGELLA Lamarck, 1818
Subgenus: STIRPULINA Stoliczka, 1870

Clavagella (Stirpulina) oblita MlCHELOTTi, 1861
Pl. XXIII, fig. 1

1900 Clavagella oblita Micht. — Rovereto, p. 127, Pl. 7, fig. 23
1901 Stirpulina oblita Might. — Sacco, p. 147, Pl. 14, figs 47—49
1914 Clavagella of. oblita Might. — Telegdi-Roth, p. 48
1936 Clavagella oblita Might. — Noszky, p. 92
1964 Clavagella oblita Micht. — Baldi (in Baldi et al.), p. 171

Thin-walled straight tubes of calcium carbonate, most of them fragmen
tary, coalesced with minute valves at their proximal ends. The anterior 
margins of the valves are drawn out, ending in a typical wreath of small 
tubules. The valves exhibit growth lines only. Most tubes are smooth, but 
some specimens from Diosjeno exhibit an oblique annular grooving, similar 
to that on Sacco’s figure. Disregarding these grooves, the species differs 
from C. bacillum (Brocchi, 1814) virtually in its smaller size only.

This is a typical burrowing bivalve, most frequent in the shallow sub
littoral Pitar polytropa community, but sporadically present also in the 
deeper facies of the sublittoral zone.

Hungarian Upper Oligocene occurrences : Leanyfalu-3, Dids- 
jeno-4, Eger-l/k, -1/6.

Distribution: Known from the Oligocene of the Central Para
tethys and of the Mediterraneaen province.

Poromyacea
Cuspidariidae

Genus: CUSPIDARIA Nardo, 1840 (= Neaera Gray, 1834 non
Robineau, 1830)

Cuspidaria clava (Beyrich, 1848)

1868 Neaera clava Beyr. — Koenen, p. 264, Pl. 30, fig. 6
1897 Neaera clava Beyr. — Wolff, p. 258, Pl. 22, fig. 1<>
1939 Neaera clava Beyr. — Noszky, p. 81
1952 Cuspidaria clava Beyr. — GORGES, p. 61
1962 Cuspidaria clava Beyr. — Holzl, p. 130, Pl. 8, fig. 4

Our specimens are satisfactorily identified but defy photography. Small, 
very convex, gibbous, thin, fragile shells carrying weak growth lines only. 
The rostrum is well-developed, rather broad.

Dimensions. Height: 4.3 mm; length: 7.5 mm.
It differs from its descendant, Neogene and living C. cuspidata (Ouvi, 

1792) in its broader and shorter rostrum.
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Cuspidaria is the only genus of carnivores among the bivalves. These 
animals prefer a fairly deep sea bottom, where, moving about in the fine 
mud, they suck living animalcules into their mantle cavities by means of 
their septibranch gills. C. clava has turned up most often in the P. beyriehi 
community. ,

Hungarian Upper Oligocene communities: Szomor 31, Zsambek 
43, Leanvfalu-2.

Distribution : This is an Oligocene species found in the Para
tethys and in the Boreal province.

Fig. 55. 1. Cuspidaria neo
scalarina. 2. Cuspidaria sca
larina. 3. Cuspidaria clava.

4. Cuspidaria cuspidata

Cuspidaria neoscalarina Baldi, 1966
Pl. XXIII, fig. 2

1966 Cuspidaria neoscalarina n. sp. — Baldi, p. 86, Pl. 1, fig. 9
Characteristic features: the roundedness of the anterior margin, the 

oblique umbonal axis, the strong, rounded, relatively wide-spaced ribs 
growing progressively weaker towards the rear 3 ' ‘ 
ornament of regular, fine threads about equally 
dense on both the ribs and the intercostal 
furrows.

Dimensions. Height: 8.0 mm; length: 12.4 
mm.

C. scalarina (Mayer in Gumbel, 1861) pre
sumably was a deeper Oligocene ancestor of 
the Eger form. The latter differs from the 
former, as revealed by an examination of 
Dreger’s (1903) figure and description, in its 
more elongate, less rounded shape, in its ob
lique umbonal axis and in the different posi
tion of its beak (Fig. 55). ,,

This deep sublittoral — shallow bathyal species has turned up in tne 
Hinia-Cadulus community.

Hungarian Upper Oligocene occurrence: Eger-1/6.
D i s t r i b u t i o n : No other occurrence has so far been recorded.

Gastropoda (excl. Pteropoda et Pulmonata)
Prosobranehia

A rehaeogast ropoda
Trochacea 
T roc hi due

Genus: CALL1OSTOMA SWAINSON, 1840 ( Zizyphinus Gray, 184 G
Subgenus: AMPULLOTROCHUS Monterosato, 1890

Calliostonm (Ampullotrochus) elegantuluin hegeduesi n. subsp.
Pl. XXIII. figs 4-5

Locus t v p i c n s : Dejtar
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Stratum typicu m : Upper Oligocene, Egerian (a friable fine
grained sandstone).

Derivatio nominis: in honour of Geologist Dr. Gyula Hegedus, 
discoverer of the Dejtar locality and first collector of the subspecies.

This is a medium-sized Calliostoma with a slightly coelochonoid, conical 
shell. The last whorl carries a prominent shoulder: the broad sutural shelf 
is flat or slightly concave. Each whorl is covered by the succeeding coil 
up to its shoulder, but the shoulder itself remains visible. The ornament 
consists of two spiral edges running along the shoulder, the upper one of 
which carries strong, somewhat spiny nodes. The lower one is almost 
smooth. The sutural shelf exhibits three strong spiral rows of nodes; the 
adapical one is somewhat stronger than the other two, but somewhat 
weaker than the row of nodes on the shoulder. There is a dense, weak, 
very strongly prosocline axial ribbing on both the sutural shelf and the 
shoulder. Each rib connects a node on the carina with one or more on the 
shelf. The base is covered with sharp concentric (spiral) ribs. Part of the 
umbilicus is covered by a narrow inductura. None of the specimens at my 
disposal has an unharmed aperture.

Dimensions. Height: 19 mm; diameter: 17 mm (for the holotype, a 
specimen that has undergone some plastic deformation: inventory number, 
M 68/2079).

This subspecies stands closest to the Kassel species Calliostoma elegan- 
tulum (Philippi, 1843) s. s. from which it differs only in its ornament, its 
larger size and its slightly different shape. Our subspecies has wider-spaced 
shoulder nodes that are also weaker and less pointed. Of the strings of nodes 
on the sutural shelf, the adapical one is stronger, although Speyer’s (1869) 
figures are somewhat vague in this respect. C. oligocenica (Sacco 1896), 
described from the Italian Tongriano is probably another close relative of. 
but distinct from, my subspecies, as revealed by the difference in ornament 
obvious even on Sacco’s imperfect drawing.

Found in a medium-depth sublittoral Flabellipecten-Odontocyathus com
munity.

Hungarian Upper Oligocene occurrence: Dejtar.
D istribution: Known only from this one locality thus far. (The 

form group of C. elegantulum used to inhabit the Boreal Upper Oligocene.)

Genus: JUJUBINUS Monterosato, 1884
Jujubinus multicingulatus praestrigosus Baldi, 1966

Pl. XXIII, fig. 7

1936 Trochus striatus Penn. var. colligena Sacco Noszky, p. 55
1936 Trochus strigosa Gmel. cf. var. simulans Stef. Noszky, p. 56 
1966 Jujubinus multicingulatus praestrigosus n. subsp. — BAldi, p. 87, 

Pl. 6, fig. 3
The five hardly convex whorls of this conical shell carry 10 to 20 spiral 

ribs; the furrows separating these exhibit oblique growth lines. The uni- 
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bilious is absent or reduced to a very narrow slit. There is a weak tooth 
on the collumellar lip.

Dimensions. Height: 7.6 mm; diameter: 5.5 mm.
This subspecies differs from Mediterranean Pliocene J. strigosus (Gmelin 

in Chemnitz, 1777) in its smaller size: the incomplete descriptions and poor 
figure permit no other difference to be safely established. In his descrip
tion of J. multicingulatus, Sandberger (1963) makes no mention of the weak 
tooth on the columellar lip. Our form is presumably a transition between 
the Oligocene and the Neogene species.

Hungarian Upper Oligocene occurrence : Eger-l/k.
Distribution: The subspecies is known only from this one locality 

so far. (The form group of J. multicingulatus occurs in the Boreal Oligocene 
and in the Mediterranean Oligocene and Neogene.)

Genus: GIBBULA Leach in Risso, 1826
Gibbula affinis protumida Sacco, 1896

Pl. XXIII, fig. 6

1896 Gibbula affinis var. protumida Sacc. — Sacco, p. 36, Pl. 4, fig. 11
? 1915 Gibbula Eichwaldi 0. et P. race gvitensis n. var. — Cossmann et 

Peyrot, p. 276, Pl. 4, figs 6—9
1964 Gibbula affinis protumida Sacco — Baldi (in Baldi et al.) p. 111, 

Pl. 2, fig. 9

The small-sized squat conical shell is made up of five whorls that are 
slightly concave and somewhat inflated along the impressed sutures. The 
whorl surfaces bear 4 or 5 spiral grooves. The base is delimited by a sharp, 
strong shoulder. The spiral grooves transgress upon the base, too. rhe 
ornament is complemented by oblique growth lines and axially elongate 
pale brown spots.

Dimensions. Height: 6.6 mm; diameter: 7.3 mm.
This subspecies differs from G. affinis (ElCHWALD, 1852) s. s. in ie 

sharp, strong shoulder delimiting the base and in the generally Hatter, 
slightly concave outline of the whorls.

The Gibbula species are herbivorous, often euryhaline gastropods. G.affi- 
nis protumida is a euryhaline littoral facies index, known from the Lym- 
panotonus-PireneUa and Mytilus aquitanicus communities.

Hungarian Upper Oligocene occurrences: Szentendre 2, UiOs- 
iend-1, -3. , . . . . . ,

D i s t r i b u t ion: Within the Paratethys, the subspecies is restricted 
to the above-named localities, whereas in the Mediterranean province it 
occurs in both the Oligocene and Miocene. 'I he form cne e o ,. affinis is 
widespread in the Miocene of both the Mediterranean and the 1 aratethys.
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Gibbula proxima Hi)LZL, 1962

1962 Gibbula proxima n. sp. — Holzl, p. 137, Pl. 8, fig. 8
A small-sized shell of five whorls, the shape of a flattened cone, with 

a spire of almost smooth outline. The last whorl bears six spiral ribs. There 
is a deep open umbilicus and an almost flat base.

Dimensions. Height: 6.5 mm; diameter: 8.5 mm.
Readily distinguished from the foregoing species by its larger and flatter 

shell and broad deep umbilicus.
Found in a shallow sublittoral environment.
Hungarian Upper Oligocene occurrence : Pomaz-1.
Distribution: A rare species restricted so far to the Upper Oli

gocene of the Central and Western Paratethys.

Gibbula dubia n. sp.
Pl. XXIII, figs 3, 8

Locus typicus: borehole Nagyegyhaza 3, depth interval 46.2, to 
47.6 m. .r uir-Stratum t y p i c u m : Upper Oligocene, Egerian (a friable, fine
grained sandstone). . .

Derivatio nominis. Dubia = doubtful, on account of its simi
larity to the species G. proxima.

The small shell having the shape of a very low flat cone comprises four 
rapidly expanding whorls. The whorls are flat. The shoulder ol the last 
whorl is sharp. Ornament includes 6 to 8 spiral ribs either of uniform strength, 
or arranged in an alternation of stronger and weaker ones.

Dimensions. Height: 3.2 mm; diameter: 5.5 mm. (Holotype, inventory 
number M 65/964.)

Very close to G. proxima, but incomparably smaller and lower. It seems, 
however, to agree fully with the specimen figured by Cossmann and Peyrot 
(1915) by the name 'Gibbula (Tumulus) sp. (p. 284, Pl. 4, Figs 26- 28)

This is a stenohaline-marine species known from shallow sublittoral 
communities.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, ( sor- 
dakut 5, Gyermely 39.

Distributi o n : known only from the above-named localities thus lar.

Skeneidae
Genus: TEINOSTOMA Adams, 1853 (=Tino8toma Fischer, 1885)

Teinostoma egerensis (Baldi, 1966)
Pl. XXIV, figs 5—6

1966 Tinostoma egerensis n. sp. — BAldi, p. 86, Pl. 2, fig. 5
The three fairly rapidly expanding whorls are entirely smooth: only 

above the rounded shoulder of the last whorl are there two very close
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spaced and very weak spiral lines. The aperture is pear-shaped. The inner 
lip is callous but the callus does not cover up the umbilicus. Very small.

Dimensions. Height: 1.0 mm, diameter: 1.8 mm.
Differs from T. woodi (Hornes, 1856) in its smaller size and taller spire. 

It also differs from all Oligocene Teinostoma significantly in one or more 
features.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution: An endemic form, not known thus far from any

where else.

Neritacea 
Neritidae

Genus: THEODOXUS Montfort, 1810
Subgenus : VITTOCLITHON Baker, 1923

Theodoxus (Vittoclithon) pictus (Ferussac, 1825)
Pl. XXIV, figs 1-2, 7

1856 Neritina picta Fer. — Hornes, p. 535, Pl. 47, fig. 14
1870—75 Neritina picta Fer. — Sandberger, p. 480
1896 Puperita picta var. taurinensis Saco. — Sacco, p. 51, 11. 5, ig. o-
1899 Neritina picta Fer. — Bockh, p. 29, Pl. 9, fig. 4
1912 Neritina picta Fer. — Schaffer, p. 170, Pl. 54, fig. 33
1917 Neritina picta Fer. — Cossmann et Peyrot, p. 51, 1 I. 8, tigs

4—14
1958 Clithon pictus pictus F£r. — Sene§, p. 129
1965 Clithon pictus Fer. — OndrejiCkova et SeneS, p. 163
1966 Neritina picta Fer. — Strausz, p. 58, Pl. 49, figs 13-17

A small shell, almost spherical or truncated conical with markedly 
prosocline aperture and base (also septa). There is a colour ornament 
The inductura, slightly callous m the proximity of the inner , 
most of the base in a broad crescent, he sharp edge of t e innu hi 
dentate, with alternating pairs of weaker and stronger teet The last 
whorl often exhibits a somewhat concave band on the truncate ,
specimens Above and below this band there are strongly convexcolour ornament consists of shorter or longer loosely spaced 
Oblique zigzagging dark brown lines. In another ornamental var e^> 
is something of a transition towards Th. buekkerUM,the fine
with heavier, sickle- or boomerang-shaped smuggles an H l . 
axial lines that cover the entire whorl except for the bights 
squiggles.

Dimensions. Height: 7 mm; diameter: 6 mm. wat,er ()f
Theodoxus is herbivorous, euryhaline; it usually shn .

normal salinity.
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Th. pictus is an excellent littoral and lagoon facies index, occurring in 
masses in the Polymesoda-Tympanotonus and Tympanotonus-Pirenella com
munities. It covers a salinity range from 3 to 30 per mille.

Hungarian Upper Oligocene occurrences: Csordakut 5, Many 6, 
8, Felsoorspuszta 22, 44, Zsambek 23, 43, 42, 48, Szomor 31, Mariahalom 
36, Gyermely 39, 50, Vasztely 49, Tok 51, 52, ? Pomaz-22, ? Didsjen6'-19, 
Dbmbs-1, -2.

Distribution: An Oligocene-Miocene species widespread all over 
Europe.

Theodoxus (Vittoclithon) buekkensis (Telegdi-Roth, 1914)
Pl. XXIV, figs 3, 8—9

1914 Neritina picta Fer. var. bukkensis n. var. — Telegdi-Roth, p. 47, 
Pl. 3, figs 4—8

1936 Nerita picta Fer. var. bukkensis T.-R. — Noszky, p. 56
1958 Clithon pictus var. (?) bukkensis T.-R. — Senes, p. 130
Its shape and aperture are identical with those of Th. pictus. The main 

difference is that on many specimens, the heavy, zigzagging blackish 
brown lines do not extend to the somewhat concave, caved-in median 
band of the last whorl; they are replaced by very close-spaced fine parallel 
axial lines there. Further differences from Th. pictus include a smaller size, 
and an altogether denser and finer colour ornament.

Dimensions. Height: 4 mm; diameter: 4 mm.
This is a littoral species attached to the Tympanotonus-Pirenella com

munity. It presumably preferred salinities from 10 to 30 per mille.
Hungarian Upper Oligocene occurrences: Nagyegyhaza 4, Many 

6, Szentendre 2, Pomaz-21, Didsjeno-3, Eger-1/17, -3, Mucsony 136, Sajd- 
kazinc 169.

Distribution: Upper Oligocene of the Central Paratethys.

Theodoxus (Vittoclithon) pilisensis n. sp.
Pl. XXIV, fig. 4

1897 Neritina picta Fer. Wolff, p. 263 (partim), 1’1. 25, tantum 
fig- 10

Locus tt y p i c u s : Leanyfalu-1
Stratum t y p i c u rn : Upper Oligocene, Egerian (fine-grained 

sandstone).
D e r i v a t i o nomi n i s. Pilisensis Pilisian (after the Pilis Moun

tain, on a slope of which the locality is situated).
Its shape and aperture are disregarding its smaller size -- like those 

of Th. pictus, but the brown-black colour ornament is consistently dif
ferent. The upper and lower band of the last whorl bear heavy sickle
shaped or procumbent vee-shaped squiggles, adaperturally convex or 
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pointed. The two spiral bands which carry these squiggles do not quite 
reach either the suture or the base. The surface outside of these bands 
is covered densely by pale thin slightly undulous axial lines. The distinction 
on a specific level from Th. pictus may be open to doubt, just as it is in the 
case of Th. buekkensis. In both cases the difference may be subspecific as 
well.

Dimensions. Height: 5 mm, diameter: 4 mm (holotype, inventory num
ber M 65/793).

A littoral species found in a Mytilus aquitanicus community.
Hungarian Upper Oligocene occurrence: Leanyfalu-1.
Distribution: An endemic form not known so far from anywhere 

else.

Theodoxus (Vittoclithon) supraoligocaenicus n. sp.
Pl. XXVI, figs 1-2

Locus t y p i c u s : Leanyfalu-1.
8 t r a t u in' t y p i c u m : Upper Oligocene, Egerian (a fine-grained 

sandstone).
D e r i v a t i o n o m i n i s. Supraoligocaenicus: Upper Oligocene; after 

the typical deposit.
A rounded spherical-ovoidal form. The spire emerges hardly if at all. 

The last whorl bears three brown spiral lines. Between the lowermost line 
and the base on the one hand, and between the uppermost line and the 
adapical suture on the other, there are somewhat oblique, zigzagging brown 
axial lines. The space between the two inner radial lines is filled with weaker 
hut much closer-spaced oblique axial lines. The aperture — as far as the 
state of preservation permits it to be established — resembles that of Th. 
pictus.

Dimensions. Height: 6 mm; diameter = 6 mm (holotype, inventory 
number M 65/805).

This species stands closest to a frequent Pannonian (Pliocene) species, 
Th. vetracini (Brusina 1902), but the persistent quadruple radial lining, 
the brown colour and arrangement of the colour ornament, the presence 
and disposition of axial colour lines clearly justify the distinction from 
the Pannonian species.

A littoral species found in a Mytilus aquitanicus community.
Hungarian Upper Oligocene locality: Leanyfalu-1.
D i s t r i b u t i o n : Not known so far outside t he type locality.

Subgenus: THEODOXUS S. S.
Theodoxus (Theodoxus) grateloupianus (Perussao, 1821)

Pl. XXV, figs. 1—2
1856 Nerita Grateloupana Per. Hornes, p. 533, Pl. 47, fig. 13
1870 75 Neritina Grateloupiana Per. — Sandberger, p. .>10, 1. -a, 

fig. 29
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1896 Tripaloia I grateloupana Fer. — Sacco, p. 52, Pl. 5, fig. 61
1917 Neritina Grateloupiana Fer. — Cossmann et Peyrot, p. 54, Pl. 8, 

figs 15—20
1958 Theodoxus grateloupiamis Fer. — Holzl, p. 176, Pl. 17, fig. 5 
1966 Neritina grateloupiana Fer. — Strausz, p. 59, Pl. 49, figs 21—22

A medium-sized to large Theodoxus with an unusually inflated, large 
last whorl; entirely involute. The diameter of the shell is greater than its 
height. The large semicircular aperture and the septum covering most of 
the base are markedly prosocline. The flat septum of the inner lip is covered 
by a white semicircular inductura. The adapertural part of the septum 
bears folds perpendicular to the sharp edge of the inner lip, which lend 
the inner lip a vaguely dentate look. The colour ornament is a light brown 
foundation with a few dark brown axial lines and, on some specimens, 
a regular white dotting.

Dimensions. Height: 7 mm; diameter: 11 mm.
A lagoon species encountered in Polymesoda-Tympanotonus communites. 
Hungarian Upper Oligocene occurrences: Csordakut 5, Pomaz-21. 
Distribution: a Miocene species widespread all over Europe 

except for the Boreal province; its oldest known occurrence is in the Hun
garian Upper Oligocene.

Theodoxus (Theodoxus) crenulatus (Klein, 1853)
Pl. XXV, figs 3-8

1870—75 Neritina crenulata Kl. — Sandberger, p. 571, Pl. 28, fig. 13 
1897 Neritina picta Fer. — Wolff, p. 263 (partim), Pl. 25, tantum 

fig- 9

A medium- to large-sized Theodoxus of strongly rounded forms. I lie 
rapidly growing, large last whorl, much broader than that of Th. pictus, 
almost covers the entire spire. The flat septum is covered by a well-defined 
semicircular white inductura. The septum bears very weak folds perpendic
ular to the inner lip and growing stronger towards it. The colour ornament 
is very variable. The most widespread type consists of dark brown spiral 
belts of varied width and strength, combined with irregular white specks 
of nearly uniform or varied size. Quite often the entire shell bears a dark 
brown foundation with contrasting white specks. Small sickle- or boom
erang-shaped squiggles very close-spaced on a white foundation also 
occur.

Dimensions. Height: 10 mm; diameter: 11 mm.
It is often hard to distinguish from Th. grateloupianus (Strausz 1966). 

The shape of the shell and of the aperture and also the ornament are rather 
similar. Distinction is made possible by a weak tooth on the inner lip of 
Th. crenulatus, by its relatively greater height as compared to its diameter, 
and its strong speckled ornament. (In Th. grateloupianus, the inner lip is 
weakly dentate but the single tooth typical of Th. crenulatus is missing; 
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the last whorl of Th. grateloupianus is even broader, its shell is flatter, 
and lastly, its ornament is paler; a white speckling is a rarity.)

This is a species indicative of a lagoon facies; it could live in fresh water, 
too. It could not, on the other hand, stand salinities above 10 per mille. 
It was consequently, the most pronouncedly ‘freshwater type among 
all Upper Oligocene Theodoxus species. Most abundant in the Polymesoda- 
Tympaatom's community, it is not rare in the Vimparus-Broha com- 

111 Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, 4, C sorda- 
kiit 5, Many 6, 8P 9, Gyermely 12, 50, Tok 24, Zsambek 42, Felsoorspuszta 
44, Pomaz-21, sporadically between Mor and Zirc. Atlantic

Distribution: widespread all over Europe except in the Atlantic 
province, it emerges already in the Oligocene in the Paratethys and in the 
North Sea Basin.

Mesogastropoda 
Littorinacea 
Pomatiasidae

Genus- POMATIAS Studer, 1789 (= C y clostoma Draparnaud, 
1801)

Pomatias antiquum (BRONGNIART, 1823) 

Pl. XXVI, fig. 3
1863 Cyclostoma bisukaium Zieten - Sandberger, p* 7, Pl. 1, fig. 3 
1864 Cyclostoma antiquum Brong. - Deshayes, p. 881, 1 I. a8, tigs

Cyclostomus antiquus Brong. - Sandberger, p. 411, Pl. 23, 

? 1897 Cyclostoma cf. bisulcatum Ziet. — Wolfe, p. 289, Pl. 28, fig. J 

A shell composed of five whorls of circular cross section with a fairly 
rapidlv growing spire. The penultimate whorl bears at e st tersh^ 
narrow spiral ribs spaced farther apart than then own wk ’ j furrow8 
whorl there are at least twice as many ribs, and some 
mav even exhibit weaker secondary ribs. Growth lines are w L 
largest specimen does not exceed one centimetre.in height ihe nc 
matous aperture is circular. Ihe operculum, wm ' > u • “whorls” and 
pendently of the shell, is brown thm, concave, wit4 ‘ ribs is uken
with a slightly thickened rim. he space In a single

. Height: 9 mm dbun^ 8 mm 4
In my earlier reports, on the basis of the {SandbergeB)

I described this form by the name a "'{"d n|lorR| is however, entirely 
1852), (Baldi 1967). The operculum of ^X^s 
different, despite the similarity in shell leati ••
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This is an air-breathing dry-land species. Its occurrence is consequently 
restricted to the freshwater Viviparus-Brotia community, to which it was 
admixed after death. It originally must have belonged to a dry-land com
munity.

Hungarian Upper Oligocene occurrences: Csatka 1, Sur 1, 2, Mor 4, 5, 6, 
Many 8, Gyermely 12, Solymar 72, 84. Ubiquitous in the Upper Oligocene 
of the Balcony Hills.

Dis trib u t ion . According to Zobelein (1952) it is a Chattian index fossil 
in the Western Paratethys region, in the Bavarian molasse. It further 
occurs also in the Oligocene of the Mainz and Paris basins and possibly 
also in the Oligocene of Southwestern France.

Viviparacea 
V iviparidae

Genus: VIVIPARUS Montfort, 1810 (= Paludina Lamarck, 1816;
Vivipara Sowerby, 1813)

Viviparus ventricosus (Sandberger, 1870—75)
Pl. XXVI, figs 4-5

1870—75 Paludina ventricosa Sandb, — Sandberger p. 709 PI 27 
fig. 2

■ 1870—75 Paludina soricinensis Noul. — Sandberger, p 303 Pl 18 
fig. 3 ’ ' ’

A thin shell composed of five inflated, convex whorls with impressed 
sutures. The surface exhibits slightly oblique growth lines only; towards 
the last whorl these grow into very weak ribs. The last whorl is as high 
as the spire. The whorls are most convex in the adapical zone, where their 
sui faces are inturned towards the axis. The base is slightly concave near 
the umbilicus, the latter is covered by a narrow parietal inducture. The 
aperture is circular, holostomatous.

Dimensions. Height: 22 mm; diameter: 20 mm.
It differs merely in its larger size from the Lower Oligocene species V. 

soricinensis Noulet, 1854. V. pachystoma (Sandberger, 1863) from the 
Mainz Basin is somewhat slenderer with a tailor spire, less inflated whorls 
and thicker shell.

This is a herbivorous fresh-water snail that could not stand water of 
more than 3 per mille salinity. It is therefore restricted to the Viviparus- 
Brotia community that lived in lagoons highly diluted with fresh water 
or in the estuaries of rivers.

Hungarian Upper Oligocene occurrences: Osordakut 5, .Many 6, 
8, Nagyegyhaza 2, Gyermely 12, 35, Mariahalom 36, Zsdmb^k 43; it is 
further abundant in the limnic Upper Oligocene of the Bakony Hills whore 
it has turned up in a number of recent borings, e.g. Csatka 1, and others 
in the environs of Mor, Bodajk, etc.
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Distribution. Sandberger described this species from the Plio
cene but its probable identity with V. soricinensis suggests a wider strati
graphic spread.

Rissoacea
Hydrobiidae

Genus : HYDROBIA Hartmann, 1821
Hydrobia ventrosa (Montagu, 1803)

Pl. XXVI, fig. 6

1856 Paludina acuta Drap. — Hornes, p. 584, Pl. 47, fig. 20
1863 Litorinella acuta Drap. — Sandberger, p. 82, Pl. 6, fig. 9
1870—75 Hydrobia ventrosa Mont. — Sandberger, p. 489, Pl. 25, fig. 6
1897 Hydrobia ventrosa Mont. — Wolff, p. 289
1917 Hydrobia ventrosa Mont. — Cossmann et Peyrot, p. 401, Pl. 26, 

figs 7—8
1943 Hydrobia acuta Drap. — Albrecht et Valk, p. 24, Pl. 16, figs 

550—553
1966 Hydrobia stagnalis ventrosa Mont. — Stbausz, p. 63, Pl. 47, fig. 14

A minute shell of seven whorls. Outline of the spire straight, fusiform; 
apex pointed; whorls flat. The last whorl, which takes up more than half 
of the total shell height, is markedly convex in its middle zone. The oblique, 
oval aperture ends in a short siphonal canal. The shell is entirely smooth 
with at most a few weak growth lines.

Dimensions. Height: 4 mm; diameter: 1.6 mm.
This is a herbivorous mesohaline species, a lagoon facies index occurring 

in the Polymesoda-Tympanotonus community. Its salinity requirements may 
be put at 3 to 10 per mille.

Hungarian Upper Oligocene occurrences : Many 8, Zsambek 42, 
Szentendre 2.

Distribution. Its hemera extends from the Middle Oligocene to 
this day: its geographical range covers all European faunal provinces.

Turritellaoea 
Turritellidae

G e n u s : TURRITELLA Lamarck, 1799
S u b g e n u s : HAUSTATOR Montfort, 1810

Turritella (Haustator) venus d’ORBlGNY, 1852 
Pl. XXVIII, figs 1—2

1897 Turritella Sandbergeri May.-Eym. — Wolff, p. 266, PL 25fig. 24 
• 1899 Turritella of. Sandbergeri May.-Eym. — Bockh, p. 30, 1 L • > n£:,

1921 Turritella Venus Orb. — Cossmann et Peyrot, p. 31, IL 2, tigs 
31—32
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1936 Turritella Sandbergeri May. — Noszky, p. 57
1952 Turritella venus Orb. — Ani6, p. 37, Pl. 9, figs 10—11
1958 Turritella venus Orb. — Sene§, p. 130, Pl. 21, figs 263—268
1962 Turritella venus Orb. — Holzl, p. 139, Pl. 8, figs 11—12
1963 Turritella venus Orb. — Baldi, p. 84, Pl. 5, figs 1—3

A medium-sized Turritella with well-rounded whorls whose most convex 
section is closer to the abapical suture. The first few whorls carry three 
main ribs, but further growth renders the secondary ribs fully as heavy 
as the primary ones; the last few whorls thus carry 6 or 7 ribs of uniform 
strength, with very weak spiral lines between them.

Dimensions. Diameter: 13 mm.
It was Cossmann and Peyrot (1921) who pointed out the identity of 

T. venus and T. sandbergeri Mayer, 1866. Owing to its much smaller and 
slenderer shell, T. geinitzi Speyer, 1866 can be considered a distinct species, 
although its ornament fully agrees with that of T. venus.

The turritellids are very sluggish gastropods that burrow in the sea
bottom mud and, staying in the same spot for weeks, filter out for food 
the organic material suspended in the seawater. They usually occur in 
groups and even great masses (“gregarious” tendency).

T. venus is unknown from any littoral facies but abundant in the shallow 
and medium-depth sublittoral facies; a stenohaline-marine species, it is 
particularly characteristic of the Pitar polytropa and Turritella venus com
munities.

Hungarian Upper Oligocene occurrences : Csordakut 5, Many 
8, 9, Gyermely 12, 50, Zsambek 23, 42, 43, Tok 24, 51, 52, Anyacsapuszta 
27, Szomor 31, Felsoorspuszta 44, Solymir 72, Torokbalint-l, -2, Buda- 
fok-1/4, Szentendre 2, Pomaz-1, -6, Leanyfalu-3, -4, Kesztblc-1, Becske-2, 
Retsag-2, Diosjeno-l, -7, Eger-2.

Distribution: frequent from the Middle Oligocene of the Western 
and Central Paratethys to the end of the Upper Oligocene; very rare in 
the Lower Miocene, when it occurs also in the Atlantic. Its Boreal vicariat
ing (substituent) species is presumably Oligocene T. geinitzi.

Turritella (Haustator) venus margarethae Gaal, 1937- 38
Pl. XXVIII, fig. 3

1914 Turritella Sandbergeri May. — Telegdi-Roth, p. 43, Pl. 4, figs 
21—24 and Textfig. 3

1936 Turritella Sandbergeri May. var. A T.-R. — Noszky, p. 57
1937—38 Turritella Sandbergeri May. var. Margarethae Gaal Gaal, 

p. 5
? 1938 Turritella turris var. cattiana — Venzo, p. 194, Pl. 9, fig. 7
? 1955 Turritella turris Bast. var. cattiana Venzo Accordi, p. 31, Pl.

2, fig. 14 , , , ’
1961 Turritella venus margarethae Gaal Baldi (in Baldi et al.) p.

96, Pl. 4, figs 2 3
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This subspecies differs from T. venus s. s. in that the secondary ribbing 
of the earlv whorls does not attain the strength of the primary nbbing 
even oil the late whorls, so that the entire spire bears 3 or 4 mam ribs 
alternating with weaker secondary ribs.

Dimensions. Height: 45 mm; diameter: 13 mm . .
Similarly to T. venus s. s„ the number and development ofri bsislngh x 

variable. Our above diagnoses apply to the average^ ^or detailed descnp- 
tions of the variations cf. Telegdi-Roth (1914) and Senes (1958).

Some extreme specimens of the subspecies whose secondary ribbing is 
verv weak stand close to T. turris Basterot 1825. Die taller whor s and 
slenderer shape of the latter, however, - as had pointed out alread

Tftfcdi Roth (1914) — permit a sure distinction. 1 his does not. 
however, hold for T. turris cattiana VENZO, 1938, which with its squatter 
whorls and shape is presumably identical with the Hungarian subspecies

This is a stenohaline species abundant only in the shallow subhttora

— I^u-3, Gad,

h~D ist’r i^bu^Uon :’ The subspecies presumably occurs also mi the 
Mediterranean Upper Oligocene besides the Upper Oligocene of the 1 ara- 
tethys.

Turritella (Haustator) beyrichi HOFMANN, 1870 
Pl. XXVIII, figs 4—5

1870 Turritella Beyrichi n. sp. — Hofmann, p. 25, I 1. 3, fig. 4
1936 Turritella Beyrichi Hofm. — Noszky, p. 57
1958 Turritella beyrichi beyrichi Hofm. — Senes, p. 132
1963 Turritella beyrichi Hofm. — Baldi, p. 85

Its shape and dimensions resemble those of T. venus, but its whorls 
exhibit angular carina on their shoulders which is not
suture The sutural ramp is hardly convex, almost flat 1 he strongest 
sniral rib runs along the shoulder. There are four mam ribs above i an only one immediately below it. The main ribs grow slightlyweaker ac apic
ally. ]n the adapical whorl section, an occasional weak nb is seen in me 
grooves between th© strong radial libs.

Dimension. Diameter: 13 mm. . , . v’nwxFN
A homonymy existing between this species and 1.

imq. lion Hofmann, 1870, has been eliminated by the mtiodmtioname RS Bald.. 1963 to designate the North German Lower Ohgo-

.......  V*. wbie......... Id well~ 
in .ulinhv even tn 10 per nuUe It i»..........................1 ', “Ty in
the Mytilus aquitamcus community in particular, it 
subiittoral facies.
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Hungarian Upper Oligocene occurrences: Torokbalint-1, Do- 
mbs-1, -2, Pomaz-10, -21, Szentendre 2, Eger-1/18, -2, -3, Mucsony 136.

Distribution: known thus far only from the Upper Oligocene of 
the Central Paratethys.

Turritella (Haustator) beyrichi percarinata Telegdi-Roth, 1914
Pl. XXVIII, figs 6—8

1914 Turritella Beyrichi Hofm. var. percarinata n. var. — Telegdi-
Roth, p. 45, Pl. 4, figs 18—20; Pl. 3, fig. 20

1936 Turritella Beyrichi Hofm. var. percarinata T.-R. — Noszky, p. 57
1937 Turritella beyrichi Hofm. var. percarinata T.-R. — Venzo, p. 61, 

Pl. 3, figs 20—22
1952 Turritella beyrichi Hofm. var. percarinata Roth — Ani<5, p. 37, 

Pl. 9, figs 6—7
1955 Turritella beyrichi Hofm. var. percarinata Roth — Accordi, p. 32
1958 Turritella beyrichi var. (?) percarinata T.-R. — Sexes, p. 132, Pl.

21, fig. 269 '

It differs from T. beyrichi s. s. in that all its spiral main ribs are rudi
mentary, very weak, except for the one running along the carina.

Dimensions. Height: 55 mm; diameter: 15 mm.
Restricted to the shallow sublittoral Pitar polytropa community, it 

presumably was — in contrast to T. beyrichi s. s. — a stenohaline-marine 
gastropod.

Hungarian Upper Oligocene occurrences : Lednyfalu-4, Eger-l/k.
D i s t r i b u t i o n : In the Upper Oligocene of the Central Paratethys 

and of the Mediterranean province.

Subgenus: Archimediella SACCO, 1895
Turritella (Archimediella) archimedis BRONGNIART, 1823 

pi. xxviii, fig. io

1856 Turritella Archimedis Brongn. — Hornes, p. 424 (partiin)
1895 Archimediella Archimedis Brongn. et var. div. — Sacco, p. 12, 

Pl. 1, figs 36—38
1912 Turritella Archimedis Brong. Schaffer, p. 163, Pl. 53, figs 

11—12
? 1952 Turritella cf. thetis Orb. — Ani6, p. 36, Pl. 9, fig. 5
? 1956 Turritella archimedis Brong. — Rasmussen, p. 53, Pl. 4, fig. 2 

1962 Turritella Archimedis laevicrassa Sacco Holzl, p. 138, Pl. 8, 
figs 9—10

A relatively smaller-sized, slender Turritella; it boars a single strong 
spiral rib on its early whorls. Below that rib, a gradually strengthening 
No. 2 main rib appears farther down the spire. On the later whorls the
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strong rib pair in question occupies the lower, abapical shoulder part of 
the whorl surface. Above them, the sutural ramp is flat, hardly convex, 
even concave on the early whorls. This sutural ramp bears a pair of very 
weak spiral ribs.

Dimension. Diameter: 7 mm.
The early whorls permit a ready distinction from the form circles of 

T. venus and T. turris, the early whorls of which carry three main ribs. 
It can also be distinguished from the form circle of T. erronea Cossmann 
whose early whorls carry two main ribs. It differs from the group of T. 
bicarinata and T. subarchimedis in the thinner, finer aspect of its ribs and 
in the smaller size of the shell.

This is an excellent littoral-facies index. Its remarkable euryhalinity 
permitted it to live in waters from 3 to 35 per mille salinity. It is most 
abundant in the Pitar undata community.

Hungarian Upper Oligocene occurrences : Nagyegyhaza 3, Csor- 
dakiit 5, Many 6, Vasztely 49, Gyermely 50, Tok 52, Pomaz-6, -22, Dios- 
jeno-3, -19.

Distribution. Besides the Paratethyan Upper Oligocene it is 
known from the Oligocene and Miocene of the Atlantic and Mediterranean 
provinces.

Genus: PROTOMA Baird, 1870 
Protoma cathedralis (BRONGNIART, 1823) s.l.

Pl. XXVIII, fig. 12

1856 Turritella cathedralis Brong. — H6rnes, p. 419, Pl. 43, fig. 1
1894 Protoma cathedralis var. paucicincta — Sacco, p. 32, Pl. 3, fig. 17 

? 1900 Protoma excathedralis n. denom. — Rovereto, p. 144
1912 Protoma cathedralis Brong. var. paucicincta Sacco — Schaffer, 

p. 164, Pl. 53, figs 17—21
1921 Protoma cathedralis Brong. — Cossmann et Peyrot, p. 53, Pl. 2, 

figs 1—2
? 1937 Protoma excathedralis Rov. var. bellunensis n. var. — Venzo, p.

64, Pl. 3, fig. 25
1954 Protoma cathedralis paucicincta Sacco — Csepreghy-Meznerics, 

p. 17, Pl. 1, figs 15, 22
1958 Protoma cathedralis paucicincta Sacco — HSlzl, p. 185
1958 Protoma cathedralis var. (?) paucicincta Sacco SeneS, p. 13a, 

Pl. 21, figs 271—272
1959 Protoma. cathedralis Brong. Ctyroky, p. 73
1966 Protoma. cathedralis Brong. — STRAU8Z, p. 110, Pl. 78, fig. 5

Our best-preserved specimen is a fragment comprising t hree whotls. 
The whorls are concave in their lower two-thirds but fairly swollen in then 
upper third. Below this swollen band there are three Hat spiral ri )s, t le 
lowest one along the abapical suture proper.

Dimensions. Height: 17 mm: diameter: 32 mm (fragment).
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Within this variable species, the Hungarian Upper Oligocene specimens 
can be satisfactorily identified with the subspecies P. cathedralis pauci- 
cincta Sacco, 1895.

This large, massive marine-stenohaline species turned up in the shallow 
sublittoral Glycymeris latiradiata community.

Hungarian Upper Oligocene occurrences: Pomaz-30, Diosjeno-24.
Distribution: the species lived from the Upper Oligocene to the 

end of the Tortonian (Badenian) in the Central Paratethys; in the Oligo
cene and Miocene of the Mediterranean province; and in the Lower 
Miocene of the Atlantic province.

Protoma quadricanaliculata (Sandberger in Gumbel, 1861)
Pl. XXVIII, figs 9, 13

1897 Proto quadricanaliculata Sandb. — Wolef, p. 268, Pl. 25, figs 
25—26

1899 Turritella quadricanaliculata Sandb. — Bockh, p. 30, Pl. 9, fig. 7 
1952 Protoma quadricanaliculata Sandb. — An16, p. 38, Pl. 10, fig. 5 
1962 Protoma diversicostata Sandb. — Holzl, p. 141, Pl. 8, fig. 14 (non 

Sandberger)
A shell smaller than that of P. cathedralis with flat or hardly convex 

whorls carrying two pairs of spiral ribs. The abapical pair is considerably 
stronger. The adapical pair is very close-spaced and rather far apart from 
the other pair. The later whorls exhibit also some weak spiral lines.

Dimension. Diameter: 12 mm.
On a cursory inspection it may be mistaken for T. archimedis. The early 

whorls are almost fully identical. T. archimedis is slenderer, however, with 
more convex and lower whorls and much weaker adapical ribs. It differs 
from the form circle of P. cathedralis besides its smaller size also in the 
peculiar pairwise disposition of the ribs. Still, even in this respect it stands 
close to P. cathedralis quadricincta Schaffer, 1912 of said form group. 
The only reason why we have not incorporated Schaffer’s subspecies 
into our synonymy is that on the latter, the upper rib of the adapical 
pair invariably runs directly beside the adapical suture: in P. quadricincta 
they are somewhat farther apart. — It can be readily distinguished from 
P. diversicostata by the differences in ornament.

This is a euryhaline, littoral species known from the Tympanotonus- 
Pirenella community.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 2, 3, Odd.
D i s t r i b u t ion: In the Upper Oligocene of the Western and Central 

Paratethys.

Protoma diversicostata (Sandberger in GtlMBEL, 1861)
Pl. XXVIII, fig. 11

1897 Turritella diversicostata Sandb. — Wolff, p. 267, Pl. 25, fig. 23
A small, very slender, elongate turriculate shell with flat whorls whose 

angular shoulder is immediately above the abapical suture. The ornament 
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consists of 6 spiral ribs, the one along the abapical angle being slightly 
stronger than the rest.

Dimension. Diameter: 8 mm (fragment).
Readily distinguished from the form circle of P. cathedrahs by its in

comparably smaller size, slenderer shape and different ornament, ft is 
much easier to confuse with Turritella tenus, notably with the juvenile 
specimens of that species. Still, its much flatter whorls and slenderer shape 
permit a sure distinction. The specimens at my disposal are all fragmentary 
and corroded. . _ .

This is a euryhaline species that has turned up in a littoral tacies.
Hungarian Upper Oligocene occurrences: Budafok-1/4, Pomaz- 

21 Gyermely 25, Any&csapuszta 27.
Distribution: Known from the Paratethyan Upper Oligocene.

Mathildidae
Genus: MATHILDA Semper, 1865

Mathilda schreiberi Koenen, 1894 
Pl. XXVI, figs 7—8

1894 Mathilda Schreiberi Koen. — Koenen, p. 1407, Pl. 101, fig. 4
1895 Mathilda Schreiberi var. pseudocarinata Sacco — Sacco, p. 34, Pl.

3, fig. 25 „
1904 Mathilda Schreiberi Koen. var. pseudocarinata Sacc. — Sacco, p.

125, Pl. 25, fig. 34 ,
1961 Mathilda schreiberi Koen. — Baldi (m Baldi et al.), p. 95, Pl. 4, 

fig. 5

A small turriculate shell. The Hungarian specimens are in possession of 
the protoconch which is missing from Koenen’s type: it is heterostrophic, 
including an angle of about 315° with the teleoconch. The four rather 
convex whorls of the teleoconch carry four spiral ribs, the uppermost ot 
which is much weaker than the other three. On the third and fourth whorls 
there is a weaker spiral thread in each of the intercostal furrows Hie 
ornament is complemented by axial ridges overriding even the spiral ribs. 
Flat, longish nodules are observed at the intersections of the spiral ribs 
with the axial ridges.

Dimensions. Height: 4.3 mm; diameter: 2 nun. ... ,. w
The difference in protoconch and ornament make distinction trom 

sandbergeri (F. E. Koen, 1876) rather easy. r„PiPS in
Known exclusively from deep sublittoral — shallow bathyal fac .

Hungary.
Hungarian Upper Oligocene o e c u r r once s .
D i s t r i b u t i o n. This is an Oligocene species 

the above-named, Paratethyan occurrences also

Eger-1/6, Novaj-1. 
known in addition to 

from the Boreal and
Mediterranean provinces.
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Architectonicidae
Genus: ARCHITECTONICA Bolten in Roeding, 1798 ( = Solarium

Lamarck, 1799)
Architectonica carocollata (Lamarck, 1822)

Pl. XXVII, figs 7—8

1856 Solarium carocollatum Lam. — Hornes, p. 462, Pl. 46, figs 1—2 
1892 Solarium carocollatum Lam. et var. div. — Sacco, p. 40, Pl. 1, 

figs 35—44
1918 Solarium carocollatum Lam. — Cossmann et Peyrot, p. 658, Pl. 

15, fig. 18—20
1925 Solarium carocollatum Lam. — Kautsky, p. 64, Pl. 6, fig. 10
1958 Solarium carocollatum Lam. — Holzl, p. 187, Pl. 18, fig. 3
1958 Solarium carocollatum Lam. — Sorgenfrei, p. 162, Pl. 29, fig. 

100
1960 Architectonica carocollata Lam. — Anderson, p. 46, Pl. 8, fig. 3 
1966 Solarium carocollatum Lam. — Strausz, p. 115, Pl. 52, fig. 7
A flat conical shell with a slightly convex base. There are at most six 

whorls one of which is taken up by the smooth protoconch. The whorls 
of the teleoconch bear the following ornament. There is one flat nodose 
spiral rib along the adapical margin of each whorl and two similar ones 
along the abapical margin. In the zone between these, 2 to 4 spiral furrows 
are observed. The nodes disappear on the sixth and sometimes even on 
the fifth whorl, and the ribs themselves grow weaker. Down to the fourth 
whorl, a weak collabral ribbing is also visible: crossing the spiral ornament, 
it gives rise to its nodosity. The basal ornament consists of sharp radial 
ribs running from the umbilicus towards the periphery, growing gradually 
weaker towards it; they are bisected by a spiral groove parallel to the 
umbilical margin. There is a weak spiral rib below the periphery.

Dimension. Diameter: 15.1 mm.
The Eger specimens differ from the Miocene specimens of A. carocollata 

(e.g. from Varpalota) in their slightly smaller size and flatter shape, and 
somewhat more granulate ornament.

Known exclusively from deep sublittoral facies in the Hungarian Upper 
Oligocene.

Hungarian Upper Oligocene occurrence : Eger-1/6.
Distribution: it arises already in the Oligocene in the Mediter

ranean province. It is ubiquitous in the European Miocene.

Architectonica marine (Baldi, 1961) 
Pl. XXVII, figs 5 6

1961 Solarium mariae n. sp. — BXldi (in Baldi et al.), p. 97, Pl. 4 fig. 10
A very small shell with a hardly emergent spire of slightly coeloconoid 

outline. The whorl and half taken up by the protoconch is entirely smooth, 
with a submerged nucleus. Comprising two and a half whorls, the teleo
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conch bears a marked ornament. Immediately above the nodose shoulder 
of the last whorl there is another, weaker string of nodes visible also on 
some whorls before the last. There is another such spiral string of nodes 
below the adapical suture. In the zone between the two strings there are 
collabral ribs, cut up into nodes by 4 or 5 spiral grooves. This ornament 
lends a granulate look to the spire surface. Immediately below the periph
ery, the highly convex base bears a very weak spiral string of nodes, 
and another, stronger one somewhat farther inward. The base further 
bears 15 radial folds issuing from teeth on the umbilical margin, growing 
weaker and locally bifurcating in the direction of the periphery. In the 
umbilicus proper there is a nodose spiral rib.

Dimensions. Height: 1.5 mm; diameter: 3.2 mm.
Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence : Novaj-1.
Distribution : Not known so far from any other locality.

Melaniacea 
Melanatriidae 

Genus: BROTIA Adams, 1866
Subgenus: TINNYEA Hantken, 1887

Brotia (Tinnyea) escheri (Brongniart, 1823)
Pl. XXVII, fig. 4

1856 Melania Escheri Brong. — Hornes, p. 602, Pl. 49, fig. 16 
1863 Melania Escheri Brong. — Sandberger, p. 89, Pl. 6, figs 14—15 
j 870—75 Melania Escheri Brong. et var. div. — Sandberger, pp. 323.

340, 451, 486, 520, 572, 689, Pl. 17, fig. 17; Pl. 20, figs 18—19;
Pl. 28, fig. 14

1897 Melania Escheri Merian var. bicincta Sandb. — Wolff, p. 290, 
Pl. 28, fig. 12

1909 Melania Escheri Brong. — Dollfus, pp. 97—116, Pl. 3—4
1940 Brotia escheri grossecostata Wenz, p. 687, textfig. 1975
1952 Brotia escheri grossecostata Klein — Ani<5, p. 35, Pl. 9, 1 ig. 3 
1958 Melanatria escheri aquitanica Noul. Holzl, p. 188 
1966 Brotia escheri Brong. — Strausz, p. 124, Pl. 4, figs 10—18

The specimens at my disposal arc all more or less poorly preserved. 
Still, the diagnostic features are clearly visible: a tall, turriculate shell 
with concave whorls, and a very narrow concave sutural shelf visible on v 
on the later whorls. The shell is covered with strong rounded axial ri w, 
somewhat sharper on the earlier whorls, usually narrower than the spaces 
between them. On the margin of the sutural shelf, these ribs rise up to 
form somewhat spiny adapically pointed prominences whereiis on me 
shelf itself the ribs are very weak. There are 4 or 5 weakei spin 
the furrows between the axial ribs and also on the axial ribs propci.

Dimensions. Height: 44 mm; diameter: 29 mm.
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Dollfus’ (1909) excellent review permits the Hungarian Upper Oli
gocene form to be placed with assurance into this variable species.

This was a herbivorous freshwater-oligohaline species which probably 
lived in the Upper Oligocene in water of invariably less than 10 per mille 
salinity. It occurred very sporadically also in the Polymesoda-Tympanoto- 
nus communities. It was, on the other hand, one of the most abundant 
and most typical species of the Viviparus-Brotia community. Its optimal 
milieu was beyond doubt in waters of less than 3 per mille salinity.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 2, 3, 4, 
Many 6, 8, 9, Gyermely 12, 35, 50, Zsambek 23, Szomor 31, Mariahalom 
36, Pomaz-21, Szentendre, as well as in boreholes sunk in the Bakony 
(Csatka, Sur, Nagyveleg, Bakonycsernye etc.) and about Mor (Mor, Csak- 
bereny, Bodajk etc.).

Distribution. The group of B. escheri has lived from the Upper 
Cretaceous to this day. It now lives in tropical rivers of the Indo-Pacific 
province. The species B. escheri proper lived from the Stampian (Middle 
Oligocene) to the end of the Miocene.

Melanopsidae
Genus : MELANOPSIS Ferussac, 1807 

Melanopsis impressa hantkeni Hofmann, 187^ 
Pl. XXVII, figs 1—3

1870 Melanopsis Hantkeni n. sp. — Hofmann, p. 26, Pl. 3, fig. 5 
? 1863 Melanopsis callosa Braun — Sandberger, p. 88, Pl. 6, fig. 14

1897 Melanopsis Hantkeni Hofm.— Wolff, p. 291, PI. 28, figs 13—51
1899 Melanopsis Hantkeni Hofm. — Bockh, p. 31, Pl. 9, fig. 11
1914 Melanopsis Hantkeni Hofm. — Telegdi-Roth, p. 42
1936 Melanopsis Hantkeni Hofm. — Noszky, p. 58
1952 Melanopsis hantkeni Hofm. — Ani6, p. 36, Pl. 9, fig. 4

A fusiform shell of five whorls. The pointed conical spire is composed 
of flat whorls. The adapical zone of the last whorl is slightly concave. 
The last whorl is four times as high as the spire. The sutures are very 
shallow but well visible. The somewhat oblique, oval aperture ends in a 
short siphonal canal at its bottom and in a very narrow adapical channel 
at its top. The well-defined inductura of the inner lip forms a callous mount 
in the parietal region.

Dimensions. Height: 16 mm; diameter: 7.6 mm.
Differences from M. impressa Krauss, 1852 s. s. are at best subspecific 

— they include a smaller size, a less gibbous last whorl, a more pointed 
spire of straight outline and flatter whorls.

This was a herbivorous, extremely euryhaline species, an excellent lagoon 
and littoral facies index, present in some abundance in any community 
inhabiting these facies (including even the freshwater Viviparus-Brotia 
communitv). Still, it is most abundant in the Polymesoda-Tympaiwtonus 
community. It could, then, stand salinity fluctuations from 0 to 35 per 
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mille, but presumably preferred 3 to 10 per mille. A few sporadic specimens 
have turned up in shallow sublittoral facies.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, 4, 
Csordakut 5, .Many 6, 8, Gyermely 12, 35, 39, 46, 50, Zsambek 23. 42, 43, 
48 Tok 24 51. 52,Fels66rspuszta 44, Vasztely 47, 49, Csolnok 695, Dorog-1, 
Tarian-1. Kesztblc-1, Domos-1, -2, Pomaz-21, -30, Leanyfalu-1, -4 Szent- 
endre 2, God, Di6sjen6-3, Becske-1, Eger-l/k, -1/17, Eger-3, Novaj-2, 
Ostoros-1, Mucsony 136, Sajokazinc 169.

Distribution. The subspecies is known from the Paratethyan 
Upper Oligocene. >. impressa s. s. occurs besides the Paratethys also in 
the Mediterranean and Atlantic provinces, mainly in the Miocene (although 
in the Atlantic province it arises already in the Oligocene).

Cerithiacea 
Potamididae 

Genus: PI REN ELL A Gray, 1847 ( = GranMabium Cossmann, 1889)
Pirenella plicata (Bruguiere, 1792)

Pl. XXIX, fig. 3

1856 Cerithium plicatum Brug. — Hornes, p. 400, Pl. 42, fig. 6
1863 Cerithium plicatum Brug. et var. div. — Sandberger, p. 96, 11.

8, fig. 6; Pl. 9, figs 1—7
1866 Cerithium plicatum Brug. — Deshayes, p. 196, Pl. 55, figs 5—9
1867 Cerithium plicatum Brug. var. Galeottii mucronatus f pey .

Speyer, p. 215, Pl. 24, figs 2—4
1895 Granulolabium plicatum Brug. et var. div. — Sacco, p. 58, 11. o,

1897 Potamides plicatus Brug. — Wolff, p. 270, Pl. 25, iig. 29
1899 Potamides plicatus Brug. — Bockh, p. 32, Pl. 9, Iig. LJ
1912 Cerithium plicatum Brug. et var. div. — Schaffer, p. 151, PL

51, figs 36—40
1914 Potamides plicatus Brug. — Telegdi-Roth, p. 41
1921 Pirenella plicata Brug. — Cossmann et Peyrot, p. 267, Pl. 5, 

figs 99—101; Pl. 6, figs 42—44
1923 Potamides plicatus Brug. var. gadli n. v. Sumeghy, p. 33, text

fig. 2
1936 Potamides plicatus Brug. — Noszky, p. 58
1943 Potamides plicatus Brug. - Albrecht et Valk, p. 33, I 1. iL 

figs 633—643
1952 Pirenella plicata Brug. — Aniu, p. 41, 1’1. 11. tig- -
1953 Potamides plicatus Brug. — Csepreghy-Meznerics p al
1956 Potamides plicatus Brug. — Strausz, p. 274, I 1. 40, tigs i
1958 Pirenella plicata Brug. Holzl, p. 191
A slender turriculate shell with flat whorls and torTto

whorls are covered with strong axial ribs, each dissected y • ) 1
spiral furrows into four (or five) nodes. The axial ribs are somewhat wider 
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than the spaces between them. The nodes thus formed are elongate per
pendicularly to the axis, being wider than their height. The base bears 
further spiral strings of nodes, but these nodes are closer-packed and 
axially elongate or rounded, alternating with similar but much weaker 
strings of nodes. No intact aperture has turned up. The ornament of the 
first whorls was described in some detail by Strausz (1956).

Dimensions. Height: 40 mm; diameter: 12 mm.
It is unjustified to separate P. plicate, gadli (Sumeghy, 1923) because its 

weaker abapical strings of nodes are present on all specimens; whether 
they are visible or not depends exclusively on how far each whorl is covered 
by the next one.

This is an extremely euryhaline, herbivorous species; its occurrence in 
masses indicates a flat, silty beach or — if in the company of Polymesoda - 
a brackwater lagoon. Most abundant in the Polymesoda-Tympanotonus or 
Tympanotonus-Pirenella communities, it occurs sporadically also in some 
shallow sublittoral facies, but in none of the freshwater-oligohaline ones. 
It must have preferred salinities between 10 and 30 per mille.

Hungarian Upper Oligocene occurrences: Nagyegyhaza 3, 4, 
Csordakiit 5, Many 6, 8, 9, Gyermely 12, 25, 35, 50, Zsambek 23, 42. 43. 
48, Tok 24, 51, 52, Szomor 31, Mariahalom 41, Felsodrspuszta 44, Vasz- 
tely 47, 49, Csolnok 695, Tarjan-1, Kesztolc-1, Solymar 72, Budafok-1/4, 
Szentendre 2,Tomaz-l, -21, -22, -30, Leanyfalu-1, -4, Dunabogdany, God, 
Domes-1, Diosjend-l, -3, -7, -8, Nagyoroszi-1, Borsosbereny-1, Tolmacs-3, 
Becske-1, Eger-l/k, -1/17, Eger-3, Novaj-2, Mucsony 136, Sajokazinc 169.

Distribution. It has not been signalled outside the Oligocene in 
the Boreal and Mediterranean provinces, whereas in the Paratethys and 
the Atlantic region it occurs also in the deeper Miocene. It is unknown, 
however, from deposits younger than Helvetian or Eggenburgian.

Genus: TYMPANOTONUS Schumacher, 1817 
Tympanotonus margaritaceus (Brocchi, 1814) 

Pl. XXIX, figs 1—2

1856 Cerithium margaritaceum Brocc. — Hornes, p. 404, Pl. 42, fig. 9
1863 Cerithium margaritaceum Brocc. et div. sp. Sandberger, p. 

106, PI. 7, figs 2—3
1895 Tympanotonus margaritaceus Brocc. et var. cingulatior Sacco 

Sacco, p. 45, Pl. 3, fig. 13
1895 Tympanotonus calcaratus Grat, et var. div. — Sacco, p. 47, Pl. 3, 

figs 14—18
1897 Potamides margaritaceus Brocc. — Wolff, p. 270, 1’1. 25, figs 

18—21
1899 Potamides margaritaceus Brocc. — B6ckh, p. 31, 1*1. 9, fig. 12/b
1899 Potamides submargaritaceus Braun Bockh, p. 32, 1’1. 9. fig. 

12/a
1912 Cerithium margaritaceum Brocc. cum var. div. Schaffer, p. 

154, Pl. 52, figs 1—2
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1914 Tympanotomus margaritaceus Brocc. — Telegdi-Roth, p. 40
1921 Tumpanotonus margaritaceus Brocc. et var. div. — Cossmann et 

Peyrot, p. 248—253, Pl. 6, figs 60, 64, 67; Pl. 7, figs 1—2, 6, i
1936 Tympanotomus margaritaceus Brocc. cum var. div. Noszky, 

p. 58
1943 Tympanotonus margaritaceus Brocc. — Albrecht et Valk, p. ot>, 

Pl. 17, figs 627—628; Pl. 18, figs 658—660
1952 Tympanotonus margaritaceus Brocc. — Anic, p. 40, Pl. 10, tigs 

16—12 r
1956 Potamides margaritaceus Brocc. — Strausz, p. 279, Pl. 40, tigs 

16—24
1958 Tympanotonus margaritaceus Brocc. — Holzl, p. 192
1958 Tympanotonus margaritaceus Brocc. cum var. div. Senes, p.

138, Pl. 21, fig. 280
1962 Tympanotonus margaritaceus Brocc. — Holzl, p. 143
1965 Tympanotonus margaritaceus Brocc. et f. calcarata Ondrejic- 

kova et Sene§, p. 175, Pl. 4, figs 42—45

Stockier than Pirenella plicata. The whorls of the conispiral-tumculate 
shell are low and flat. The ornament is composed of three strong spiral 
strings of nodes resembling strings of pearls (hence the name margarita
ceus). The strongest string runs on the adapical side of each whorl, below 
the impressed suture. Its nodes, very close-packed, are somewhat elongate 
axially. There is one very weak secondary string of nodes on either si e 
of this strong string (the one on the adapical side runs along the sutural 
groove). The other two main strings of nodes are closer together: they are 
both slightly weaker than the adapical string, but the abapical member 
of this pair is also slightly weaker than the other one; its nodes are somewhat 
elongate obliquely and'are often connected with the round ones ot the 
middle string bv collabral ribs. The base bears a further 5 or 6 weakei 
spiral strings of nodes in addition to the above-described ones. An intact 
aperture is a great rarity. The exceptional specimens in possession of one 
reveal a slightly callous'inner lip with two folds. The aperture ends m a 
broad short siphonal canal and adapical channel, respectively. 1 he orna
ment of the first whorls was described by Strausz (1956).

Dimensions. Height: 39.3 mm; diameter: 18.0 mm.
The considerable variability of the species (the shape and spininess oi 

otherwise of the nodes in the upper string) would merit a separate <realist . 
A statistical study of variation trends from the Middle Oligocene ” 
end of the Lower'Miocene might reveal some strut igraphically meamngtu 
intraspecific categories. those

Its ceologic and coenologie traits are by and large ic sain . . , ro
of Pirenella plicata. Its occurrence in masses invariably indicates a
or a lagoon. XT h4»« 2 3 4

Hungarian Upper Oligocene o e e u r r e n e e s : Nagye^ 
(W.Uk.ii 5. m!i,v 0. «. o, Gvornwly 12. 35 39. 40. "
44. Z.toMk 23. 42. 43. 43. Tilk 24. 51.
Mariahalom 36, 41, VaszttMy 47, 49, Csolnok 695, Par] An 1, Ko
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Solymar 72, Budafok-1/4, Szentendre 2, Pomaz-1, -6, -21, -22, -30, Leany- 
falu-1, -4, God, Domos-l, -2, Diosjeno-1, -3, -7, -8, Nagyoroszi-1, Borsos- 
bereny-1, Becske-1, Tolmacs-3, Eger-l/k, -1/17, -1/18, -3, Novaj-2, Mu- 
csony 136, Sajokazinc 169.

Distribution : ubiquitous in Europe from the beginning of the 
Oligocene to the end of the Lower Miocene, except for the Boreal province 
where it is restricted to the Oligocene.

Bittiidae
Genus: BITTIUM Leach in Gray, 1847

Bittium reticulatum densespiratum Baldi, 1966
Pl. XXIX, fig. 6

1966 Bittium reticulatum densespiratum n. subsp. — Baldi, p. 87, Pl. 2, 
fig- 3

Differs from B. reticulatum (Da Costa, 1779) in its denser and finer 
spiral ribbing. A weak secondary rib may insert itself between main ribs 
4. and 5.

Dimensions. Height: 8.3 mm; diameter: 2.6 mm (holotype).
Hungarian Upper Oligocene occurrence: Eger-l/k.
Distribution. The subspecies is not known so far from any other 

locality. B. reticulatum s. s. occurs in the Miocene of the Paratethys and 
of the Atlantic and Mediterranean provinces.

Bittium spina agriense Baldi, 1966
Pl. XXIX, fig. 5

1966 Bittium spina agriense n. subsp. — Baldi, p. 87, Pl. 2, fig. 4
Agrees in all traits with the type, B. spina (Hornes, 1856), except that 

it is smaller-sized and that its whorls are almost totally flat.
Dimensions. Height: 3.8 mm; diameter: 1.2 mm.
Found in a deep sublittoral shallow bathyal Hinia-Cadulus com

munity.
Hungarian Upper Oligocene o c c u r r e n c e : Eger-1/6.
D i s t r i b u t i o n. The subspecies is not known from any other locality. 

B. spina s. s. occurs in the Miocene of the Paratethys and of the Boreal 
province.

Cerithiidae
Genus: CERITHIUM Bruouiere, 1789

Cerithium egerense Gabor, 1936
PI. XXIX, fig. 4

1936 Cerithium egerense n. sp. Gabor, p. 2, Pl. 1, fig. 5
1936 Cerithium egerense Gabor Noszky, p. 59
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A tall turriculate shell with whorl outlines slightly broken in the median 
zone which bears strong broad round-backed wide-spaced axial ribs, 
narrower than the spaces between them. These ribs grow weaker in the 
adapical, concave sutural ramp zone, fading out before reaching the adapical 
suture. They are strongest in the median zone of the whorl. They number 
ten on the penultimate whorl. The entire spire, including the backs of t re 
axial ribs, bears close-spaced spiral ribs. The penultimate and last whoil 
each bear two varices.

Dimensions. Height: 51 mm; diameter: 18 mm. .
This was a herbivorous, stenohaline-marine species occurring in the 

Flabellipecten-Odontocyathus and Pitar polytropa communities (shallow and 
medium-depth sublittoral zones).

Hungarian Upper Oligocene occurrences: Kger-1/5, -1/k, -A 
Noszvaj-1. c

Distribution: Not known from any other locality so tar.

Diastomidae
Genus: DIASTOMA Deshayes, 1861

Diastoma grateloupi turritoapenninica Sacco, 1895 
Pl. XXIX, figs 7—8

1895 Diastoma Grateloupi Orb. var. turritoapenninica. Sacco — Sacco, 
p. 75, Pl. 2, fig. 123 .

1914 Diastoma Grateloupi Orb. var. turntoappenninica Sacco — le- 
legdi-Roth, p. 41, Pl. 4, figs 10—11

1936 Diastoma Grateloupi Orb. var. turritoappennimca Sacco — Noszky , 
p. 60 . NT

1939 Diastoma Grateloupi Orb. var. turritoapenninica Sacco — noszky,

1958 diastoma grateloupi var. turritoapenninica Sacco — Sene§, p. 139
1961 Diastoma grateloupi turritoapenninica Sacco — Baldi (in Baldi 

et al.), p. 98 p,
1962 Diastoma grateloupi turritoapenninica Sacco — Holzl, p.

S 1 5 /
1964 Diastoma grateloupi turritoapenninica Sacco - Baldi (in Baldi 

et al.), p. 163, Pl. 1, fig. 10; Pl. 2, fig. 5

A very tall turriculate shell with convex whorls and impressed sutures, 
'rhe whorls bear slightly leaning, sometimes slightly arched, strong rouna- 
backed axial ribs as wide as or somewhat wider than the spaces 
them. The ornament is complemented by a dense spiral ribbing c b 
both the axial ribs and the furrows between them. Six to eigh o • 
spiral ribs are stronger than the others: they alternate with wca^> n 
(one to throe per furrow). The axial ribs fade out towaids the . .
thus bears the spiral ornament only.

Dimensions. Height: 22.5 mm; diameter: 6.4 mm.
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The subspecies differs according to Sacco (1895) from D. grateloupi 
D’Orbigny, 1852 s. s. in its slenderer, more turriculate shape and somewhat 
weaker ribbing.

In shallow and medium-depth sublittoral deposits: most abundant in 
the Pitar polytropa community.

Hungarian Upper Oligocene occurrences: Many 9, Zsambek 23, 
Anyacsapuszta 27, Szomor 31, Mariahalom 36, Solymar 72, 84, 85, 91, 
Szentendre 2, Pomaz-6, Leanyfalu-4, Domos-2, Dibsjen6-4, -8, -7, -24, 
Eger-l/x, -1/k, -2.

Distribution: In the Mediterranean as well as in the Western 
and Central Paratethyan Oligocene.

Scalacea
Scalidae

Genus: AMAEA H. et A. Adams, 1853
Subgenus : ACRILLA Adams, 1860

Amaea (Acrilla) amoena (Philippi, 1843)
Pl. XXIX, fig. 10

1856 Scalaria amoena Phil. — Hornes, p. 479, Pl. 46, fig. 11
1891 Acrilla amoena Phil, et var. div. — Sacco, p. 61, Pl. 2, figs 51—56

The only specimen available has 7 whorls covered with platy axial ribs 
slightly arched at their adapical ends. They number 20 on the last whorls. 
A tendency to form varices is apparent. Each intercostal furrow exhibits 
6 or 7 spiral ribs.

Dimensions. Height: 6 mm; diameter: 2.8 mm.
Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution: known in addition to the Paratethys also from the 

Mediterranean and Boreal provinces; in all these regions it covers both 
the Oligocene and the Miocene.

Calyptraeacea 
Calyptraeidae

Genus: CALYPTRAEA Lamarck, 1799
Calyptraea chinensis (Linne, 1758)

PI. XXXI, figs 1—2

1856 Calyptraea Chinensis L. - Hornes, p. 632, Pl. 50, figs 17 18
1870 Calyptraea Chinensis L. Speyer, p. 192, Pl. 21, fig. 5
1870 Calyptraea depressa Lam. Speyer, p. 194, PI. 21, figs 6 7
1896 Calyptraea chinensis L. et var. div. — Sacco, p. 29, Pl. 4, fig. 6
1897 Calyptraea sinensis L. WOLFF, p. 264, PI. 25, fig. 8
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1899 Calyptraea chinensis L. — Bockh, p. 29, Pl. 9, fig. 5
1912 Calyptraea chinensis L. — Schaffer, p. 168, Pl. 54, figs 20—21
1917—is Calyptraea chinensis L. var. taurostriatellata Sacco — Coss

mann et Peyrot, p. 271, Pl. 13, figs 9—12
1936 Calyptraea striatella Nyst — Noszky, p. 60
1952 Calyptraea chinensis L. — Gorges, p. 80
1952 Calyptraea chinensis L. — Anic, p. 34
1958 Calyptraea chinensis L. — Holzl, p. 198
1958 Calyptraea chinensis L. — Sorgenfrei, p. 180, Pl. 33, fig. 114
1958 Calyptraea chinensis chinensis L. — Sene§, p. 140
1962 Calyptraea chinensis L. — Holzl, p. 144
1963 Calyptraea chinensis L. — Steininger, p. 52
1964 Calyptraea chinensis L. — Anderson, p. 223, Pl. 18, fig. 145
1964 Calyptraea chinensis L. — Raileanu et Negulescu, p. 1/5, Pl. 13, 

fig. 2
1966 Calyptraea chinensis L. — Strausz, p. 209, Pl. 77, figs 1—2

This is a depressed conical shell with a slightly eccentric apex (which is, 
however, still central on smaller-sized specimens). Nucleus, very small: 
the shell essentially consists of the cap-shaped last whorl which is convex and 
smooth, except for some weak growth lines.

Dimensions. Height: 8 mm; diameter: 23 mm.
A rarely moving, euryhaline suspension-feeder, it occurs in almost all 

littoral and shallow subiittoral communities, being most abundant in the 
littoral Mytilus aquitanicus community. It could stand a salinity range 
from 10 to 35 per mille.

Hungarian Upper Oligocene o c c urrences: Many 8, Gyermely 
35, Mariahalom 36, Budafok-1/4, Szentendre 2, Leanyfalu-3, Didsjeno-1, -3, 
Eger-l/k, -1/18, -3.

Distributio n. Ubiquitous all over Europe, it arose everywhere 
in the Oligocene and has lived to this day. Actually it occurs from England 
to the Senegalese and Guinean coasts, and also in the Mediterranean.

Calyptraea pseudodeformis Baldi, 1966
Pl. XXIX, figs 9, 11

1966 Calyptraea pseudodeformis n. sp. Baldi, p. 88, Pl. 2, 1 ig. 6

A tall, rather conical shell resembling the subgenus Hicatillus Swainson. 
1840, except that the axis of the smooth protoeonch comprising a whoi 
and a half is almost perpendicular to the apertural plane. It (Idlers m Uns 
same feature from C. deformis Lamarck, 1822.

Dimensions. Height: 5.6 mm; diameter: 112 mm. „„uwl
Pound in a shallow subiittoral deposit (Pitar ^opa community). 
Hungarian Upper Oligocene o c c u r r e n c e : M,' 
Distribution: Not known so far outside this locality.

265



Xenophoracea 
Xenophoridae 

Genus: XENOPHORA Fischer-Waldheim, 1807
Xenophora deshayesi (Michelotti, 1847)

Pl. XXXIII, figs 8-9
1856 Xenophora Deshayesi Micht. — Hornes, p. 442, Pl. 44, fig. 12 
1896 Xenophora Deshayesi Micht. an X. burdigalensis Grat. — Sacco, 

p. 20, Pl. 2, fig. 20
1914 Xenophora Deshayesi Micht. — Telegdi-Roth, p. 46
1917—18 Xenophora Deshayesi Might. •— Cossmann et Peyrot, p. 261, 

Pl. 13, figs 7—8
? 1917—18 Xenophora burdigalensis Grat. — Cossmann et Peyrot, p. 

257, Pl. 17, figs 105—106
1925 Xenophora Deshayesi Might. — Kautsky, p. 63, Pl. 6, fig. 9
1936 Xenophora Deshayesi Micht. — Noszky, p. 60
1952 Xenophora deshayesi Micht. — Glibert, p. 67, Pl. 5, fig. 3
1958 Xenophora Deshayesi Micht. — Sorgenfrei, p. 181, Pl. 34, fig. 

115
1958 Xenophora deshayesi Micht. — Senes, p. 142
1962 Xenophora deshayesi Micht. — Holzl, p. 146, Pl. 8, fig. 18; Pl. 9, 

fig. 1
1963 Xenophora deshayesi Micht. — Baldi, p. 85
1964 Xenophora deshayesi Micht. — Anderson, p. 224, Pl. 18, fig. 147 
1966 Xenophora deshayesi Micht. — Strausz, p. 214, textfig. 93
A conical shell of straight outline, with flat whorls, a slightly concave 

base and weak sutures. The spire is taller than the last whorl. Slightly 
worn large sand grains of 2 to 3 mm size are agglutinated along the sutures. 
The surface is rough; the growth lines are exceedingly oblique. So is the 
aperture which is practically in the basal plane. The base is smooth with 
a shiny inductura near the inner lip.

Dimensions. Height: 21 mm; diameter: 38 mm; apical angle: 65°.
The Upper Oligocene Xenophora from Budafok fully agrees with the 

type, whereas the Eger and especially the TorbkBRlint specimens exhibit 
transitional features towards the Oligocene species X. scrutaria (Philippi, 
1843), as had already been pointed out by Telegdi-Roth (1914). The Eger 
specimen, for instance, agglutinates Smaller grains, and its base lacks the 
ornament of concentric lines. The Torokbalint specimen has a strikingly 
great apical angle (90°), as compared with that of X. deshayesi (60 to 70°). 
The independence of X. burdigalensis Grateloup, 1847 is questionable; 
the minute differences in the basal ornament are hardly relevant.

Invariably sporadic; in shallow and medium-depth sublittoral facies.
Hungarian Upper Oligocene o c c u r r e n c e s : TdrOkbalint-1, -2, Bu- 

dafok-1/4, Eger-l/k, Leanyfalu-3.
Distribution. It arises in the Paratethyan and Mediterranean 

Oligocene and persists into the Miocene. Not known outside the Neogene 
in the Boreal and Atlantic provinces.
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Strombacea 
Aporrhaidae

Genus: APORRHAIS Da Costa, 1778 (= Chenopus Philippi, 1836) 
Aporrhais callosa (Telegdi-Roth, 1914) 

Pl. XXX, figs 1—2

? 1863 Chenopus speciosus Schloth. — Sandberger, p. 188 (partnn), 
tantum Pl. 10, fig. 9

1914 Chenopus callosus n. sp. — Telegdi-Roth, p. 38, Pl. 4, tigs 12—15
1936 Chenopus callosus T.-R. — Noszky, p. 60
1936 Chenopus callosus T.-R. nov. var. latialatus Noszky, p. 60
1958 Aporrhais callosus T.-R. — Sene§, p. 145
A relatively massive shell, each whorl of which exhibits a break in outline 

in Rs lower third. Along the shoulder thus formed there is a carina bearing 
heavy, broad nodes. The flat sutural shelf subtends a right angle with the 
flat or slightly concave whorl surface below the shoulder. Every whoil 
bears a weak spiral ornament consisting of alternating stronger and weaker 
ribs Traces of weak collabral ribs issuing from the shoulder nodes are 
largely restricted to the early whorls. The base ending in a pointed rostrum 
bears two heavy spiral ribs right below the periphery. A remarkable feature 
of the aperture is the extensive callosity of both the inner and the outer 
lip. The callus issuing from the inner lip, which covers almost half of the 
shell, is thickest between the shoulder of the last whorl and the rostrum 
and, although it covers half of the spire, too, it grows thinner adapicalk. 
The’wing issuing from the outer lip is also excessively thickened, callous.

Dimensions. Height: 25.3 mm; diameter: 19.6 mm (with a somewhat 
damaged wing). .

The shape and ornament of the whorls permit easy distinction trom the 
form circle of Drepanocheilus speciosus. The more massive build of A. cal
losa. its well-developed sutural ramp and shoulder, as well as the string 
of shoulder nodes running along its entire teleoconch are all striking fea
tures. In Drepanocheilus speciosus, on the other hand, the sutural ramp 
and the shoulder string of nodes are visible only on the last (phis, some
times, the penultimate) whorl, not on the earlier ones. The latter earn 
dense’ thin leaning axial ribs. Moreover, the callosity of Drepanocheilus 
speciosus is much less pronounced. A. callosa differs from A. ala fa 
(ElCHWALD, 1839) in its more massive form, greater callosity and different 
digitation. . , .. .

The Aporrhais and Drepanocheilus specimens are stenohaline-mann 
gastropods feeding on plant debris, burrowing to a small depth it at all 
into the seabottom sediment.

J. callosa is a shallow sublittoral facies index characteristic of the 
polutropa community. „ , . niAa-

Hungarian Upper Oligocene occurrences: Leanyfah - ,

' Distribution. Known so far only from the Upper Oligoceni of 
the Central Paratethys.
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Genus: DREPANOCHEILUS Meek, 1864 
Drepanocheilus speciosus (Schlotheim, 1820) s. s.

Pl. XXX, figs 3—4; Pl. XXXI, figs 3—4
1863 Chenopus speciosus Schloth. — Sandberger, p. 188, Pl. 20, fig. 5 
1863 Aporrhais speciosa Beyr var. megapolitana — Speyer, p. 166, 

Pl. 31, figs 1-2
1891 Aporrhais speciosa Schloth. Koenen, p. 695, Pl. 50, figs 11—12 
1897 Aporrhais speciosa Schloth. — Wolff, p. 272, Pl. 26, figs 1—2 
1914 Chenopus speciosus Schloth. var. megapolitana Beyr. — Telegdi- 

Roth, p. 37, Pl. 4, figs 16—17
1925 Chenopus speciosus Schloth. — Kautsky, p. 85
1936 Chenopus speciosus Schloth. var. megapolitana Beyr. — Noszky, 

p. 61
1943 Arrhoges speciosa Schloth. — Albrecht et Valk, p. 50, Pl. 1, 

figs 24—25
1952 Drepanocheilus speciosus megapolitana Beyr. — Gorges, p. 82
1957 Drepanocheilus speciosus Schloth, s. s. — Glibert, p. 55, Pl. 5, 

figs la, b
1958 Aporrhais speciosus megapolitana Beyr. — Holzl, p. 205, Pl. 18, 

fig- 15
1958 Drepanocheilus speciosus aff. var. megapolitanus Beyr. — Senes, 

p. 144
1962 Aporrhais speciosa Schloth. — Holzl, p. 148
1963 Drepanocheilus speciosus megapolitanus Beyr. — Steininger, p.

54, Pl. 10, fig. 6
The shell has 6 or 7 whorls. The earlier whorls are convex, with a dense 

ornament of slightly arcuate, leaning axial ribs and spiral ridges. The 
spiral ornament is strong between the axial ribs and weaker or interrupted 
on their backs. There is a sutural ramp on the upper third of the penultimate 
and last whorls. On the penultimate whorl the axial ribs bear nodular 
thickenings on the shoulder. There are no axial ribs on the last whorl; 
in compensation, the fine, dense spiral ribbing is more conspicuous. The 
sutural ramp is slightly concave here, with a string of nodes on the shoulder, 
and two weaker strings of nodes on its abapical side. The inductura of the 
inner lip and the wing attached to it reach up to t he second whorl before 
the last. The callosity of the inductura is not excessive. The wing forms a 
broad flat sheet with a rather pointed upper corner, from which there 
emerges a single adapically pointed finger. The rostrum is very short.

Dimensions. Height: 25.0 mm; diameter: 23.2 mm (together with wing).
Present in all sublittoral facies; most typical in the Pitar polytropa and 

Nucula-Angulus communities.
Hungarian Upper Oligocene o c c u r r e n c e s : NagyegyhAza 3, C'sor 

dakut 5, Many 8, 9, Szomor 31, Zsambek 43, Eelsoorspuszta 44, Vasztely 
49, Tok 52, Solymar 72, 84, TorokbMint-l, -2, Szentendre 2, Ponuiz 6, 
Leanyfalu-3, -4, Eger-1/6, -1/k, -2.

D i s t r i b u t i o n : In the Paratethys and the Boreal province, from 
the deeper Oligocene to the end of the Lower Miocene.
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Drepanocheilus speciosus digitatus (Telegdi-Roth, 1914) 
Pl. XXX, figs 5-6

1914

1936
1958
1962

Chenopus speciosus Schloth. var. digitata n. var. — Telegdi- 
Roth, p. 38, Pl. 4, figs 7—8
Chenopus speciosus Schloth. var. digitata T.-R. — Noszky. p. 60
Drepanocheilus speciosus var. digitatus T.-R. — Senes, p. 143
Aporrhais speciosa digidata T.-R. — Holzl, p. 149

Differs from D. speciosus in the presence of one shorter and two very 
long, slightly arched fingers issuing obliquely, abaxially from the wing. 
There is an agreement in all other features.

Dimensions. Height: 24.0 mm; diameter: 26.4 mm (together with wing).
Exclusively in shallow sublittoral communities.
Hungarian Upper Oligocene occurrences: Torokbalint-l, Szent- 

endre 2, Eger-l/k. .
Distribution. The subspecies is restricted to the Laratethyan 

Upper Oligocene.

Drepanocheilus speciosus margerini (De Koninck, 1837)

1952 Drepanocheilus speciosus margerini Kon. — Gorges, p. 81
1957 Drepanocheilus speciosus margerini Kon. — Glibert, p. 55, I I

5, figs 1 c—f

Larger than D. speciosus s. s. The strings of nodes coalesce to form 
a sharp keel on the last whorl. One finger is in contact with the last three 
to five whorls; the upper corner of the wing projects another, single, enor
mously long finger. All in all, t he wing of I), speciosus bears no abaxial 1 inger 
at all; that of D. speciosus digitatus bears two long abaxial fingers and there 
is just one abaxial finger on D. speciosus margerini.

Dimensions. Height: 25 mm; diameter: 24 mm (with wing).
Found in a Pitar beyrichi community.
Hungarian Upper Oligocene o c c u r r e n c e: Tbrbkbdlint-1.
D i s t r i b u t io n. Known in addition to the above locality also from 

the Boreal Oligocene.

Genus: STROMBOPUGNELLUS Koch, 1911 
Strombopugnellus digitolabrum Koch, 1911 

Pl. XXXT, figs 5—6

1911 Strombopugnellus digitolabrum Koch, p. 549, PL 3,tig- - ■
1940 Strombopugnellus digitolabrum Koch — Wenz, p. • ,

1963 Strombopugnellus digitolabrum Koch Baldi, p. 86, I 1. fig- 8
269



A jarge, Drepanocheilus-like shell with four and a half convex whorls 
on the specimen available to me (not Koch’s holotype). The last and pen
ultimate whorls exhibit a flat, weak shoulder with a slightly concave sutural 
ramp above it. The earlier whorls are covered with strong, round-backed 
collabral ribs, whose adapical ends are somewhat bent in the adapertural 
direction. On the penultimate and last whorls, the collabral ribs are reduced 
to huge nodes on the shoulder. Almost half of the shell, up to the fourth 
whorl before last, is covered by a thick induetura, which on the base passes 
into a rounded, thick callus. The outer lip is missing together with the wing. 
There is no spiral ornament.

The species may be regarded — as had been pointed out by Koch (1911) 
himself — also as a large-sized, heavily callous relative of D. speciosus mar- 
gerini. Wenz’ (1940) decision to place it in the family Aporrhaidae should 
thus be approved. The exceptional size, different ornament and callosity 
certainly do justify the retention of Koch’s generic name.

Dimensions. Height: 51 mm; diameter: 30 mm (incomplete specimen). 
Found in a Pitar beyriehi community.
Hungarian Upper Oligocene occurrence: Torokbalint-l.
Distribution: not known from any other locality.

Strombidae
Genus: STROMBUS Linne, 1758
Strombus coronatus Defrance, 1827

Pl. XXXIV, figs 7—8
1856 Strombus coronatus Defr. — Hornes, p. 187, Pl. 17, fig. 1
1893 Strombus coronatus Defr. — Sacco, p. 7, Pl. 1, figs 19—27
1912 Strombus coronatus Defr. var. praecedens Schff. — Schaffer.

p. 149, Pl. 51, figs 21-22
?1922 Strombus cf. coronatus Defr. — Cossmann et Peyrot, p. 257
1936 Strombus coronatus Defr. — Noszky, p. 61
1954 Strombus coronatus Defr. — Csepreghy-Meznerics, p. 30, Pl. 3, 

figs 9—10
1966 Strombus coronatus Defr. — Strausz, p. 222, textfig. 102
A shell smaller than the Miocene type, with a pointed spire of coeloconoid 

outline. The last whorl takes up two thirds of shell height. Each whorl 
bears an adapical keel which in turn bears long strong thorns on the later 
whorls, corresponding to axial ribs on the earlier whorls. There is further 
a weak spiral ribbing on the earlier whorls and on the sutural ramp of the 
last whorl.

Dimensions. Height: 41 mm; diameter: 30 mm.
Found in a Pitar polytropa community.
Hungarian Upper Oligocene o c c u r r e n c e: Eger 1/k.
Distribution. A Miocene species widespread in t he Paratethys and 

in the Mediterranean and probably also in the Atlantic province, it turns 
up already towards the end of the Oligocene in the Paratethys and probably 
also in the Atlantic province.
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Genus: ROSTELLARIA Lamarck, 1799 ( = Tibia Bolten, 1798) 
Rostellaria dentata Grateloup, 1833

Pl. XXXIV, figs 1-2

1856 Rostellaria dentata Grat. — Hornes, p. 192, Pl. 18, fig. 1
1914 Rostellaria dentata Grat. — Telegdi-Roth, p. 36
1922 Rostellaria dentata Grat. — Cossmann et Peyrot, p. 265, Pl. 9, 

fig. 12
1936 Rostellaria dentata Grat. — Noszky, p. 61
1958 Rostellaria dentata dentata. Grat. — Sene§, p. 146, Pl. 24, figs 

319—322
1966 Rostellaria dentata Grat. — Strausz, p. 220, Pl. 23, figs 5—9

None of the specimens available is complete. The fragment from Eger 
co be discussed here comprises four whorls. The spire is long, pointed, 
conical. The whorls are smooth, hardly convex, almost flat. The sutures 
are sharply impressed. The last whorl is about as tall as the rest of the spiie. 
Opposite the aperture it bears a hump connected with a hidden varix. I he 
base exhibits an ornament of spiral ribs. The callous inductura reaches to 
the adapical suture, with a single weak tooth in the parietal region. Outer 
lip and wing broken off.

Dimension. Diameter: 20 mm.
Restricted to the shallow sublittoral zone (Glycymeris latiradiata and 

Pitar polytropa communities).
Hungarian Upper Oligocene occurrence s: Leanyfalu-3, -4, Dios- 

jeno-24, Eger-l/k. .
D i s t r i b u t i o n. Its earliest occurrence is in the Upper Oligocene oi 

the Central Paratethys; it is widespread in the Miocene of the Mediterranean 
and Atlantic provinces and of the Paratethys.

Rostellaria bicarinata Baldi, 1966
Pl. XXXIV, fig. 3

1966 Rostellaria bicarinata n. sp. — Baldi, p. 88, Pl. 4, fig. 5

The entirely smooth protoconch comprises 5 whorls.- The first two whorls 
of the teleoconch are slightly convex, with a gradually emerging typical 
ornament: 12 to 24 narrow spiral grooves with small round regularly spaced 
pits in them, separated by broad, very flat ribs. Ilie last two whorls on the 
teleoconch at our disposal are angular. Slightly above the median lineol 
Hie whorls there is one spiral keel; another runs immediately above the 
abapical suture. Both keels bear a strong spiral rib. The ornament is other
wise much the same as on the preceding whorls of the teleoconch, but h 
mooves are wider, which entails a collabral elongation ol the small pi . .

Dimensions. Height: 19 mm; diameter: 9 mm (fragmentary specimen). 
The species of this form circle belong to the deeper Oligocene R.

nata differs from the species R. hunyarica Noszky, 1940 (Kiscell clay) < 
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R. excelsa Giebel, 1864 and R. haueri Dreger, 1892 (Haring beds) in the 
angular outline of the last whorls and in its two strong spiral ribs.

Known exclusively from deep sublittoral — shallow bathyal deposits.
Hungarian Upper Oligocene occurrences: Eger-1/6, Ostoros-1 

(Kerek Hill).
Distribution: not known from any other locality so far.

Naticacea
Naticidae

Genus: POLINICES Monteort, 1810 (= Polynices
Herrmannsen, 1847)

Subgenus: LUNATIA Gray, 1847

Polinices (Lunatia) catena (Da Costa, 1778) S. 1.

I have included here specimens of which no more is known than their 
belonging to this form circle, their subspecific identification being pre
cluded by a poor state of preservation.

The Polinices species are carnivorous gastropods burrowing in a sandy 
sea bottom. They are mostly stenohaline-marine, although some species are 
euryhaline.

Specimens of Polinices catena unsuited for a closer identification have 
turned up in littoral and shallow sublittoral communities.

Hungarian Upper Oligocene occurrences: Zsambek 23, Gyermely 
35, Mariahalom 36, Felsoorspuszta 44, Tok 52, Nagyegyhaza 3, Solymar 
84, 85, Pomaz-1, -21, Tarjan-1.

Distribution: P. catena s. 1. has lived from the early Oligocene 
to this day and is widespread all over Europe.

Polinices (Lunatia) catena achatensis (RecLUZ in de KONINCK, 1837) 
Pl. XXXIII, fig. 5

1870 Natica dilatata Phil. — Speyer, p. 79, Pl. 13, figs 7—9 (non 
Philippi)

1891 Natica catena var. prohelicina Sacco — Sacco, p. 67, Pl. 2, fig. 
38

1891 Natica achatensis Kon. — Koenen, p. 581, Pl. 41, figs 1—4
1900 Natica achatensis Recl. — Rovereto, p. 134
1937 Natica achatensis RicL. — Venzo, p, 45, Pl. 2, figs 34 36
1943 Polynices achatensis R^CL. Albrecht et Valk, p. 53. PI. 4, 

figs 91—96
1952 Lunatia achatensis Kon. — Gorges, p. 83
1957 Natica achatensis Kon. Glibert, p. 57, PI. 6. fig. 12
1958 Polynices achatensis Kon. SeneS, p. 147, Pl. 21, figs 284—285
1960 Polinices catena achatensis Kon. Anderson, p. 84, Pl. 2, lig. 1
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1962 Polinices catena achatensis Kon. — Holzl, p. 154, Pl. 8, figs 
22—23 ,

1963 Polinices catena achatensis Kon. — Baldi, p. 88, Pl. 5, figs 9 10
It can be distinguished from P. catena helicina on the basis of its lower 

spira, squatter build and somewhat more convex, more gibbous whorls.
Dimensions. Height: 12 mm; diameter: 11 mm.
It was pointed out by Sacco (1891) that P. nysti, achatensis and dilatata 

were varieties of the form circle of P. catena. Anderson (1960) describee 
P. achatensis as a subspecies of P. catena, from which P. catena helicina 
had developed during the Upper Oligocene. .

Associated most often with the medium-depth subhttoral Pitar beynchi 
community, it is much rarer in the shallow sublittoral zone.

Hungarian Upper Oligocene occurrences: Kesztblc-1, Torokbalint 
-1, -2, ? Budafok-1/4, Eger-2. .

Distribution. A subspecies restricted to the Oligocene, it is known 
outside the Paratethys also from the Boreal and Mediterranean provinces.

Polinices (Lunatia) catena helicina (Brocchi, 1814) 
Pl. XXXIII, fig. 1

1856 Natica helicina Brocc. — Hornes, p. 525, Pl. 47, figs 6—7
1870 Natica Nystii var. micromphalus Sandb. — Speyer, p. 78, II. 13, 

fig. 6a, b (non Sandb.)
1891 Natica catena var. helicina Brocc. — Sacco, p. 70, Pl 2, ng. 43 
1897 Natica helicina Brocc. — Wolff, p. 265, Pl. 25, fig. 15; Pl. 28, 

figs 7—8
1899 Natica helicina Brocc. — Bockh, p. 31, Pl. 9, fig. 6
1914 Natica helicina Brocc. — Telegdi-Roth, p. 31
1917—18 Natica helicina Brocc. — Cossmann et Peyrot, p. 228, 11.

II, figs 39—41; PI. 12, figs 29, 54
1925 Natica pulchella var. alderi Kautsky, p. 69
1936 Natica helicina Brocc. — Noszky, p. 61

?1936 Natica. Adleri Korhes — Noszky, p. 61
1952 Natica helicina Brocc. — Ani6, p. 33. Pl. 9, fig. 1
1952 Polynices catena f. helicina Brocc. — Glibert, p. 69, Pl. &, ng- 8
1956 Polynices helicina Brocc. — Pasmussen, p. 58, PI. 4, hg. 6
1958 Polinices catena Da Costa — Holzl, p. 206, Pl. 18,_ J*?8
1958 Natica catena Da Costa Sorgenfrei, p. 185, 11. 34 tig. < 
19GO Polinices catena helicina Brocc. Anderson, p. 84 • - “
1961 Polinices cfr. catena helicina Brocc. — BAldi (in Baldi et al.), 
1963 /’JX catena helicina Brocc. - SteiningER, p. 50, Pl. 10, fig.

1964 Natica catena helicina Brocc, - Raileanu et Negulescu, p. 
175, Pl. 13, figs 5- 61966 Natica catena helicina Brocc. Strausz, p. 228, 1 1. 48, tigs 
13—16; Pl. 49, figs 1—8 ..
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A medium to small-size Polinices with a tall convex last whorl and a low 
spire. The parietal portion exhibits a well-defined thick inductura which 
fills out half of the narrow umbilicus.

Dimensions. Height: 17 mm; diameter: 16 mm (for an exceptionally big 
shell from Eger).

Sorgenfrei (1958) regards Polinices catena and P. helicina as synonyms, 
because according to him Brocchi’s type fits quite well into the form 
circle of P. catena.

It lived all over the Upper Oligocene sea from the shores to bathyal 
waters. It is most abundant in the Glycymerislatiradiata, Pitar ,polytropa and 
Turritella venus communities (shallow and medium-depth sublittoral facies). 
Its occurrence in the littoral Tympanotonus-Pirenella communities suggests 
some degree of euryhalinity.

Hungarian Upper Oligocene occurrences: Solymar 72, Leany- 
falu-4, Domos-2, Didsjen6'-4, -7, -8, Dejtar, Eger-1/6, -1/k, Mucsony 136, 
Novaj-1.

Distribution. A subspecies widespread all over Europe, usually 
turning up in the Neogene, that arose in the Paratethys and the North Sea 
basin already in the Upper Oligocene.

Subgenus: NEVERITA Risso, 1826

Polinices (Neverita) josephinia olla (De Serres, 1829) 
Pl. XXXIII, figs 2—4

1856 Natica Josephinia Risso — Hornes, p. 523, Pl. 47, figs 4—5
1866 Natica Josephina Risso —- Speyer, p. 27, Pl. 3, fig. 2
1891 Neverita Josephinia Risso — Sacco, p. 83, Pl. 2, fig. 54
1897 Natica Josephinia Risso — Wolff, p. 265, Pl. 9, fig. 6
1912 Natica Josephinia Risso var. Manhartensis Schff. — Schaffer, 

p. 166, Pl. 54, figs 15—16
1914 Natica. Josephinia Risso — Telegdi-Roth, p. 31
1917—18 Natica olla De Serr. — Cossmann et Peyrot, p. 215, Pl. 12, 

figs 5—7
1925 Natica Josephinia Risso Kautsky, p. 71, Pl. 6, fig. 23
1936 Natica. Josephinia Risso — Noszky, p. 61
1952 Polynices olla De Serr. — Glibert, p. 72, Pl. 5, fig. 11
1958 Natica Josephinia Risso Sorgenfrei, p. 194, Pl. 39, fig. 126
1958 Polinices josephinia Risso — Holzl, p. 207, Pl. 18, fig. 18
1960 Polinices olla De Serr. — Anderson, p. 81, PI. I, fig. 3
1962 Polinices olla De Serr. — Holzl, p, 152, PI. 9, fig. 3
1963 Neverita. olla manhartensis Schff. Steininger, p. 49, Pl. 10, 

fig. 10
1963 Polinices olla De Serr. — Baldi, p. 88, PI. 5, fig. 11
1964 Polinices olla De Serr. RAileanu et Negulescu, p. 175, Pl.

13, fig. 10
1966 Natica josephinia olla. De Serr. Strausz, p. 232, Pl. 49, figs 

9 — 12
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A flat conical shell with an insignificant, hardly emerging spire, and 
a large, very broad last whorl. The adapical portion of the latter is hardly 
convex, almost flat, more or less collinear with the spire outline. Its basal 
and peripheral portions are, on the other hand, quite convex. There is 
a characteristic callous inductura which fills most of the deep umbilicus 
with a well-defined spheroidal callus. The surface exhibits weak growth 
lines only.

Dimensions. Height: 17 mm; diameter: 24.5 mm.
According to Sorgenfrei (1958), P. olla and living P. josephinia (Risso, 

1826) are to be regarded as one and the same species; the only difference, 
the more eminent spira of P. olla is probably less significant than it has 
been believed earlier. .

This is a stenohaline-marine species indicative of and restricted to the 
shallow sublittoral facies. ,

Hungarian Upper Oligocene occurrences: Iorokbalint-1, Leany- 
falu-4, Eger-l/k. .

D i s t r i b u t i o n. The subspecies, widespread all over Europe, naa 
arisen besides the Paratethyan also in the Mediterranean and Boreal 
Oligocene and persisted all through the Neogene. P. josephinia s. s. is 
a living species.

Genus: NATICA Scopoli, 1777
Natica millepunctata tigrina Defrance, 1825

Pl. XXXIII, fig. 6

1856 Natica millepunctata Lam. — Hornes, p. 518 (partim)
1891 Natica inillepunctata var. tigrina Defr. — Sacco, p. 49, Pl. 2

1897 Natica mill?punctata Lam. — Wolff, p. 264, Pl. 25, fig. 14
1912 Natica millepunctata Lam. — Schaffer, p. 165, Pl. 54, figs a—7
1917 18 Natica tigrina Defr. — Cossmann et Peyrot, p. 190, 11.

11, figs 1 and 9—10
1925 Natica hanseata — Kautsky, p. 66, Pl. 6, figs 14—15
1925 Natica Beyrichi Koen. — Kautsky, p. 66, Pl. 6, fig. 17 (non

1952 
1958

11958 
I960 
1968
1964

1966

Beyrich)
Natica tigrina Defr. Glibert, p. 74, Pl. 5, fig. 13
Natica millepunctata tigrina Defr. — Holzl, p. 212, 1 I. 1.,Tg.
Natica of. millepunctata millepunctata Lam. Senes, p. 14 i
Natica tigrina Defr. — Anderson, p. 90, Pl. 4, fig. 1
Natica tigrina Defr. — BAldi, p. 87, Pl. 5, fig. 12
Natica millepunctata Lam. — RAileanu et Negulescu, p.
PL 13’ 11 O nor PI 48 fi<rs 5—12Natica millepunctata Lam. — Strausz, p. 225, I 1. 48, ngs .>

iressed sutures, an in
umbilicus with a veryA shell of four whorls with a very low spiro, inq 

flated, large last whorl, a spacious deep uncovered 
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flat and weak funicle. The parietal region exhibits a weak induetura. The 
shell surface is smooth except for the growth lines.

Dimensions. Height: 21 (20) mm; diameter: 22 (19) mm.
Strausz (1966) contracts it with living N. millepunctata. A stenohaline- 

marine form known from the shallow sublittoral facies.
Hungarian Upper Oligocene occurrences: Torbkbalint-1, -2, Buda- 

fok-1/4, Eger-l/k.
Distribution. The subspecies is known from all over the European 

Neogene. N. millepunctata s. s. is living in the Mediterranean and the 
Atlantic.. The earliest occurrence of the subspecies tigrina is at the above- 
named Paratethyan Upper Oligocene localities.

Ampullinidae
Genus: GLOBULARIA Swainson, 1840 (= Cernina Gray, 1842) 

Globularia gibberosa (GRATELOUP, 1827) s. 1.

1891 Globularia gibberosa Grat. — Sacco, p. 3, Pl. 1, fig. 1
1910 Natica gibberosa Grat. — Kranz, p. 237, textfig. 8
1910 Natica auriculata Grat. — Kranz, p. 240, Textfig. 9
1958 Globularia auriculata Grat. — SeneS, p. 148, Pl. 21, figs 286—

287
I have subsumed under this title the specimens which defy subspecific 

identification. Such specimens were found at Diosjeno-24.
In addition to the Paratethyan Oligocene, the group of G. gibberosa 

is known also from the Mediterranean and Atlantic Oligocene.

Globularia gibberosa sanctistephani (COSSMANN et Peyrot, 1917)
Pl. XXXII, figs 4—5

1870 Natica auriculata Grat. — Fuchs, p. 171, Pl. 10, figs 23 -24 
?1891 Globularia gibberosa var. postpatula Sacc. - Sacco, p. 5, PI. 1, 

fig. 4
1914 Ampullina auriculata Grat. — Telegdi-Roth, p. 32, Pl. 3, figs 

9 and 18—19
1917—18 Ampullina Sancti-Stephani n. sp. Cossmann et Peyrot, 

p. 245, Pl. 12, figs 30—33
1936 Ampullina Telegdi Hothi n. sp. Gabor, p. 1, Pl. 1, fig. 1
1936 Ampullina Telegdi Rothi Gab. Noszky, p. 62
1936 Ampullina auriculata Grat. Noszky, p. 61
1964 Globularia gibberosa sanctistephani C. et P. Baldi (in Baldi et 

al.), p. 172, PI. 2, fig. 4

A large shell with a hardly emergent spire of 3 or 4 whorls, and a con
siderably inflated, huge last whorl. The umbilicus is uncovered or half
covered: the induetura is weakly callous parietally. There is a flat spiral 
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thickening (fasciole) about the umbilicus. Aperture pear-shaped. Shell sur
face smooth apart from the growth lines.

Dimensions. Height: 44 m; diameter: 47 mm.
The extent to which the umbilicus is covered is rather variable. On this 

basis, G. gibberosa and G. auriculata (Grateloup, 1827) do not probably 
represent different species: nor do we consider G. telegdirothi (Gabor, 1936) 
an independent taxon. — G. gibberosa sanctistephani differs from G. gibbe
rosa s. s. in its broader, more inflated last whorl and in its stronger parietal 
callus. . . i ,■

This is a shallow sublittoral facies index occurring in the Glycymeris lati
radiata and Pitar polytropa communities.

Hungarian Upper Oligocene occurrences: Kesztolc-1, Budatok 
-1/4, Di6sjen6-7, Eger-l/k, -2.

D i s t ri b u t i on. Besides the Atlantic and probably also the Medi
terranean Upper Oligocene it is known from the above-named Central 
Paratethyan Upper Oligocene localities.

Globularia gibberosa callosa (Noszky, 1936)
Pl. XXXII, figs 1—2

1936 Ampullina Telegdi Rothi Gab. nov. var. callosa — Noszky, p. 62, 
Pl. 5, fig. 14 ' , . ,

1964 Globularia gibberosa callosa n. ssp. — Baldi (in Baldi el al ), p.
172, Pl. 2,‘fig. 4

Differs from G. gibberosa. sanctistephani in that its umbilicus is invariably 
covered and its parietal callus is much stronger.

Dimensions. Height ~ 43 mm; diameter ~ 55 mm.
In shallow sublittoral communities. ...........
Hungarian Upper Oligocene occurrences: Didsjeno-8, Eger-l/k. 
D i s t r i b u t i o n. Known only from the above-named localities.

Globularia rothi (COSSMANN, 1925)
Pl. XXXII, figs 6—7

1914 Ainpullina compressa Bast. —Telegdi-Roth, p. 33, Pl. 3, figs 
14—15 (non Basterot)

1925 Cernina Rothi nobis — Cossmann, p. 37
1936 Ainpullina compressa Bast. — Noszky, p. 62 (non Basterot )
1963 Globularia ovata n. sp. Baldi, p. 87, PI. 5, ligs 13—14

There is a striking difference from the group of G. gibberosa consmi 
ing in a smaller size, a less inflated last whorl and less broad shell in< 
inductura is less well-defined, less callous, but the umbilicus is i n variably

’'Dimensions’. Height: 33 mm; diameter: 33 mm (Tdrhkbiilint); height 
44 mm; diameter: 42 mm (Eger).
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Differs from G. compressa (Basterot, 1825) in its lower spire, broader 
last whorl and in the shape of the aperture.

The deviations of the Torokbalint and Eger specimens from G. compressa 
had prompted me to distinguish the Hungarian form by the name G. ovata. 
It was only later that I stumbled upon an earlier correction buried in one 
of the enormous “essays” of Cossmann, in which that author had proposed 
for Telegdi Roth’s figured specimen from Eger the name Cernina Rothi, 
which has priority over my name G. ovata. The rejection of the name "ovata" 
is made necessary also by the fact that a form belonging to the form circle 
of G. compressa was given this same name by Grateloup in 1840. This 
form is considered a variety of G. compressa by Sacco. G. ovata Baldi, 
1963 is thus an objective synonym as well as a junior homonym.

This is a shallow sublittoral facies index present in the Glycymeris lati- 
radiata and Pitar polytropa communities.

Hungarian Upper Oligocene occurrences: Torokbalint-1, Eger 
-1/k. - . .

Distribution: known so far only from the above-named localities.

Genus: AMPULLINA Bowdich, 1822 (—Megatylotus Fischer, 
1885)

Ampullina crassatina (Lamarck, 1804)
Pl. XXXII, fig. 3; Pl. XXXIII, fig. 7; Pl. LI. fig. 10

1863 Natica crassatina Lam. — Sandberger, p. 161, Pl. 13. fig. 1
1891 Megatylotus crassatinus Lk. et var. div. — Sacco, p. 13
1900 Globularia crassatina Lam. — Rovereto, p. 137
1910 Natica crassatina Lam. — Kranz, p. 242, Pl. 5, fig. 6
1914 Ampullina crassatina Lam. — Telegdi-Roth, p. 33, Pl. 3, fig. 2
1936 Ampullina crassatina Lam. — Noszky, p. 62
1937 Ampullina crassatina Lam. — Venzo, p. 176, PI. I, fig. 2
1939 Megatylotus crassatinus Lam. et var. longiuscula Sacco - Noszky. 

p. 12
1958 Ampullina crassatina Lam. — Sene§, p. 146
1961 Megatylotus crassatinus Lam. Baldi (in BAldi et al.), p. 100 
1962 Ampullina crassatina Lam. — Holzl, p. 157, Pl. 9, fig. 7
1964 Ampullina crassatina Lam. — Baldi (in Baldi et al.), p. 160, 

Pl. 1, fig. 7

Except for some giant specimens from Eger, these are medium-sized 
shells with low spires of 4 or 5 whorls. The tall last whorl is flat, broaden
ing towards the base and meeting it in a strongly convex shoulder. This 
shoulder is most conspicuous, almost angular on the smaller specimens. 
The base and aperture are oblique, prosocline. The suture is canaliculate 
with a deep narrow channel, 'rhe flat oblique base is covered with a broad 
semicircular inductura, slightly callous at the inner lip. The pear-shaped 
aperture ends in a minute adapical channel at its top. The shell is smooth 
except for the growth lines.
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Dimensions. Height: 30 mm; diameter: 30 mm (an average specimen

The dimensions are highly varied. Specimens of exceptional size (100 mm) 
are known from Eger and’ the borehole Solymar 72. The specimens from 
the locality Pomaz-6 are, on the other hand, significantly smaller than the

This is a littoral and shallow sublittoral euryhaline species, particularly 
characteristic of the Pitar undata community. Its distribution reveals, 
however that it could not stand salinities less than 10 per mille*

Hungarian Upper Oligocene occurrence s: Nagyegyhaza 3, Zsam* 
bek 23 Vasztely 49. Solymar 72, Budafok-1/4, Domds-2, Pomaz-6, -22
Leanyfalu-4, Di6sjeno-1, -3, -7, -24, Eger-l/k, -1/18, -2 Novaj-1.

Distribution. A Palaeogene species widespread all over Europe, 
it nowhere passes the Oligocene-Miocene limit.

Cypraeacea 
Eratoidae

G e n u s: ERATO Risso, 1826
Erato prolaevis SACCO, 1894

Pl. XXXIV, fig. 5

1862 Erato laevis Don. - Speyer, p. 106, Pl. 18, fig. 16 (non Dono
van)

1894 Erato prolaevis Sacc. — Sacco, p. 58
1952 Hesperato prolaevis Sacco, — Gorges, p. 82, 11. 2, figs 59 6

A small smooth shell with a low spire on which no sutures are visible. 
The last whorl is tall, somewhat inflated, convex. The aperture is long, 
narrow. The inner lip exhibits weak columellar folds growing stronger 
downwards, whereas the outer lip, swollen like a varix, is smooth on i s 
inner side.

Dimensions. Height: 5.5 mm; diameter: 3.6 mm.
Differs from Miocene E. laevis (Donovan, 1799) in its smaller size. ( om- 

parison with Miocene specimens has revealed no other difference.
Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution: known besides the above locality also from the 

Boreal Upper Oligocene.

Cypraeidae
Genus: ZONARIA JOUSSEAUME, 1884 

Zonaria globosa (Dujardin, 1835) 
Pl. XXXIV, figs 4, 6

1856
1894
1914

Cypraea globosa Duj. — Hornes, p. 64, I 1. fig- 
Zonaria globosa Duj. et var. div. — Saoco, p. 10, 
Cypraea. globosa Duj. Telegdi-Roth, p. 40

5
1, figs 27—31

27!)



1922 Cypraea subglobosa Grat. — Cossmann et Peyrot, p. 304, Pl 
10, figs 18—20

1936 Cypraea globosa Duj. — Noszky, p. 62
1958 Erronea subglobosa Grat. — Sene§, p. 149, Pl. 21, figs 282—283

An ovate, apparently entirely involute shell. The large specimens are 
somewhat slimmer than the rather squat juvenile ones. On the large speci
mens, there is a shallow depression about the enamel-covered apex. The 
aperture, fairly wide in its full length, is even wider near the bottom where 
it ends in a siphonal canal. Its adapical end is adaxially bent. The outer 
lip bears 20 to 25 teeth, the inner one bears 13 to 17. The rim of the siphonal 
canal consists of a single, abapically deflected rib.

Dimensions. Height: 43 mm, diameter: 27 mm; height: 27 mm, diameter: 
20 mm (juvenile specimen, form “subglobosa”).

According to Cossmann and Peyrot (1922), Z. subglobosa (Grateloup, 
1840) differs from Z. globosa in its squatter, less tapering form. This dis
tinction does not, however, seem to be borne out by the material from 
Eger. The form subglobosa might be a juvenile stage of Z. globosa-. in the 
Eger material both forms are present and hard to distinguish.

Found in shallow sublittoral communities {Glycymeris latiradiata and 
Pitar polytropa).

Hungarian Upper Oligocene occurrences: Kesztblc-1, Dejtar, 
Eger-l/k

Distribution. A Mediterranean-Atlantic Miocene species present 
also in the Paratethys, it has its earliest known occurrence in the Upper 
Oligocene of the Central Paratethys.

Zonaria subexcisa (Braun, 1850)
Pl. XXXVI, fig. 3

1863 Cypraea subexcisa Braun — Sandberger, p. 255, Pl. 19, fig. 9
1894 Zonaria subexcisa Braun et var. div. — Sacco n 14 Pl 1 fit's 

22—26 . • >
1900 Cypraea subexcisa Braun var. explendens t- Rovereto, p. 157

?1936 Cypraea subexcisa Braun var. explendens Sacco Noszky p 
62

1964 Zonaria subexcisa Braun — Baldi (in Baldi et al.), p. 172
Can be distinguished from Z. globosa at a first glance by its aperture 

which is very narrow even as related to its size. The height-to-diameter 
ratio is highly varied. There are some markedly elongate, slender specimens.

Dimensions. Height: 27.6 mm; diameter: 17 mm.
The Zonaria are epifaunal, stenohaline-marine predators feeding largely 

on tunicates.
Z. subexcisa has turned up in shallow sublittoral Glycymeris latiradiata 

communities.
Hungarian Upper Oligocene occurrences: I)i6sjen6-24, ? Eger- 

- 1/k.
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Distribution. A Boreal-Mediterranean Oligocene species, it is 
known from no Paratethyan locality other than the above ones.

Doliacea 
Cassididae 

Genus: CASSIDARIA Lamarck, 1812 
Cassidaria nodosa (Solander in Brander, 1766) 

Pl. XXXV, figs 1—2
1854 Cassidaria Buchii Boll — Beyrich, p. 484, Pl. 9, figs 2—3
1863 Cassidaria Buchii Boll et var. div. — Speyer, p. 162, Pl. 30,

figs 1—9
1889 Cassidaria nodosa Sol. — Koenen, p. 257, Pl. 21, fig. 14
1897 Cassidaria Buchii Boll — Wolff, p. 273, Pl. 26, fig. 8
1914 Cassidaria nodosa Sol. var. Buchii Boll — Telegdi-Roth, p.

29, Pl. 3, fig. 3
1936 Cassidaria nodosa Sol. var. Buchii Boll — Noszky, p. 62
1937 Cassidaria nodosa Sol. var. Buchii Boll — Venzo, p. 38, Pl. 2, 

figs 22—23
1940 Echinophoria nodosa Sol. et var. Buchii Boll — Noszky, p. 20
1943 Cassidaria nodosa Sol. — Albrecht et Valk, p. 56 (partim), 

Pl. 4, figs 97—98
1952 Cassidaria nodosa Sol. — Gorges, p. 85 (partim)
11)58 Cassidaria nodosa Sol. var. Buchii Boll — B.-Czabalay, Pl. 31, 

fig- 1
1958 Cassidaria nodosa nodosa Sol. — Senes, p. 150
1958 Cassidaria nodosa var. (?) buchii Boll. — Senes, p. 150
1962 Phalium nodosum Sol. — Holzl, p. 158, Pl. 9, fig. 5
1963 Cassidaria nodosa Sol. — Baldi, p. 89, Pl. 6, fig. 4
Spire very short, pointed, gradate. The last whorl which makes up most 

of the shell bears four spiral rows of strong and pointed spines. Somewhat 
elongate in the spiral direction, these spines number 9 in the adapical row 
of the last whorl. The abapical rows of spines are weaker. The shell surface 
is covered with fine spiral threads except on the sutural shelf. The inner 
surfaces of the aperture are smooth, shiny. There is a broad crescent - 
shaped inductura as high as the entire last whorl. The outer lip is swollen 
varix-fashion.

Dimensions. Height: 39 mm; diameter: 37 mm.
The Cassidaria species are stenohaline-marine predators feeding on 

echinoderms. _ .
C. nodosa occurs in both shallow and medium-depth subhttoral facies, 

but it only attains some abundance in the Pitar beyrichi conwiunity.
Hungarian Upper Oligocene occurrences: Solymai 72, biot 

balint-2, Ponuiz-1, Didsjend-4, -7, Dejt&r, Eger-l/k. .
I) i s t r i b u t i o n. A Boreal-Mediterranean species frequent also in the 

Paratethys; arisen in the Eocene, it is highly typical of the ( igoicnc, i 
nowhere passes the Oligocene-Miocene boundary.
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Cassidaria depressa Buch, 1831 
Pl. XXXV, figs 3—5

1854 Cassidaria depressa Buch — Beyrich, p. 482, Pl. 9, fig. 1
1863 Cassidaria depressa Buch — Sandberger, p. 195, Pl. 19, fig. 7 
1914 Cassidaria nodosa Sol. var. depressa Buch subvar. minor n. sub- 

var. — Telegdi-Roth, p. 28, Pl. 4, figs 1—2
1936 Cassidaria nodosa Sol. var. depressa Buch subvar. minor T.-R. 

— Noszky, p. 62
1936 Cassidaria nodosa Sol. n. var. semicostata — Noszky, p. 62, Pl.

5, fig. 17
1952 Cassidaria nodosa Sol. — Gorges, p. 85 (partim)
1957 Cassidaria depressa Buch — Glibert, p. 59, Pl. 6, fig. 13
Spire low, gradate. The tall, convex last whorl bears six spiral strings 

of nodes. Further ornament includes fine spiral threads and ribs. The 
adapical parts of the whorls bear a narrow, concave sutural shelf. The 
aperture ends in a short backward-twisted canal. There is a thick inductura, 
and the outer lip is developed varix-fashion. The inner lip surfaces are 
smooth, shiny.

Dimensions. Height: 29 mm; diameter: 22 mm.
Koenen (1867) regarded the forms described by the names C. nodosa, 

C. depressa and C. buchi Boll, 1851 as one and the same species. His view 
was shared bv Gorges (1952) and Holzl (1962). However, as I have pointed 
out earlier (Baldi 1963), there are the following fundamental differences, 
unbridged by any transitions, between C. depressa and C. nodosa ( = C. 
buchiy. the last whorl of C. nodosa invariably bears four or at most five 
strings of nodes. The nodes are spiny and number 11 per whorl. Any other 
spiral ornament is subordinate. On the last whorl of C. depressa, on the other 
hand, there are 5 to 6 rows of nodes; these are smaller, more rounded, not 
spiny, and number 15 to 19 per whorl. The secondary spiral ornament is 
much stronger. At Eger, for instance, both species occur without the 
slightest transition, as had already been stated by Telegdi-Roth (1914).

More frequent in shallow sublittoral communities (mainly Pitar poly- 
tropa) than anywhere else. A smoother, smaller-sized variety has turned up 
in the Hinia-Cadulus community.

Hungarian Upper Oligocene o c c u r r e n c es: Didsjend-24, Eger-1/6,-1/k.
Distribution: known in addition to the Paratethys also from the 

Boreal Upper Oligocene. It nowhere passes the Oligocene-Miocene boundary.

Charoniidae
Genus: CHARONIA Gistel, 1848 ( Tritonium Link, 1807: 

= Triton Montfort, 1810)
Subgenus: SASSIA Bellardi, 1872

Charonia (Sassia) tarbelliana transient n. subsp.
Pl. XXXV, figs 6-7

1914 Tritonium Tarbellianum Grat. var. Telegdi-Roth, p. 14, PI. 
1, figs 5—6
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1936 Tritonium Tarbellianum Grat. var. — Noszky, p. 63
Locus typicus: Eger, Wind Brickyard (Eger-l/k).
Stratum t y p i c u m: Upper Oligocene, Egerian (fine-grained sand

stone) .
I) e r i v a t i o n o m i n i s: transiens: transitional. The name refers to 

the transitional position between Oligocene Ch. flandrica and Miocene C h. 
tarbelliana.

Diagnosis. Spire gradate, somewhat less tall than the broad last 
whorl. Concave sutural ramp overlooking a shoulder running along the 
approximate median line of the whorl. The massive, broad axial ribs do 
not continue on the sutural ramp or grow very weak if they do. They number 
] 1 on the last whorl. The spiral ornament includes threads covering also 
the sutural ramp, and very close-spaced spiral ribs. The last whorl bear 
five broader spiral ribs separated by grooves. On the abapertural side of 
each varix there are four small pits, each corresponding to one of these 
grooves. The outer lip bears six teeth on its inner side. There are vague 
irregular folds on the abapical portion of the inner lip.

Dimensions. Height: 25 mm; diameter: 15 mm (holotype, inventory 
number M 68/2095).

The new subspecies differs from Ch. tarbelliana (Grateloup, 1840) s. s. 
in its smaller average size, and the strong, non-lading ornament of the last 
whorl. The difference from Ch. flandrica (De Koninck, 1838) is that on 
the abapertural side of each varix there are rounded pits corresponding to 
the spiral grooves. It was on the strength of this feature that Telegdi 
Roth (1914) distinguished it from Ch. flandrica and placed it into Ch. 
tarbelliana. At the same time he correctly recognized the difference from 
the latter and therefore applied the designation “var.”. — The subspecies 
from Eger is, then, a transition between the two species, the close genetic 
connexion of which has already been pointed out by Sandberger, Speyer 
and Hoernes and Auinoer. The question of the identity of the two species 
could also be raised with some justification. Still, Glibert (1957) perceives 
the following difference: Ch. tarbelliana is smaller, less nodose with less 
convex whorls than Ch. flandrica. He does not mention the roundish pits 
on the sides of the varices, and these are in fact missing from his figures.

Known from shallow and medium-depth sublittoral communities.
Hungarian Upper Oligocene o c c u r r e n c e s: Eger-l/k, -2.
Distribution. The subspecies is known from the above-named two 

localities only. Ch. flandrica is widespread in the Boreal Oligocene, c v. 
tarbelliana in the Boreal and Atlantic Miocene.

Ficidae
Genus: EK US Bolten in Rodino, 1798 ( Pirula 

Lamarck, 1799)
Ficus concinna BEYRICH, 1854 

1’1. XXXVI, figs 4 5
1854 Pyrula concinna Beyr. —Beyrich, p. 77<>, I 1- 15, fig
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1863 Pyrula concinna Beyr. — Speyer, p. 184, Pl. 33, fig. 15
1897 Ficula concinna Beyr. — Wolff, p. 274, Pl. 26, fig. 11
1952 Ficus concinnus Beyr. — Gorges, p. 86
1957 Ficus concinnus Beyr. — Glibert, p. 60
1962 Pirula concinna Beyr. — Holzl, p. 162, Pl. 9, fig. 9
1963 Pirula concinna Beyr. — Baldi, p. 89, Pl. 6, fig. 1

Pear-shaped shell with low rounded spire; large, inflated last whorl. 
Sutures adpressed, insignificant. Last whorl most convex about median 
line. There is no sutural shelf or ramp. Ornament cancellate, a dense net 
of flat spiral and axial ribs thinner than the spaces between them. Axial 
ribs hardly narrower than spiral ones; the two are of almost equal strength. 
The space limited by one pair each of spiral and axial ribs is approximately 
square. There is no secondary ribbing.

Dimensions. Height ~ 32 mm, diameter ~ 21 mm.
In Boreal Miocene F. simplex Beyrich, 1854 the spiral ribbing is stronger 

and denser: the ribs are broader than the spaces between them. Medi
terranean Miocene F. geometra Borson, 1825 is larger and of a different 
shape with an even lower spire. Boreal F. reticulata Lamarck, 1822 has 
a wider-spaced spiral ribbing alternating with weaker secondary ribs.

Ficus is a genus of stenohaline-marine carnivores usually feeding on 
bivalves. F. concinna is restricted to the medium-depth sublittoral zone.

Hungarian Upper Oligocene occurrences: Mariahalom 36, Felsoors- 
puszta 44, Tdrokbalint-2, Dejtar.

Distribution. Unknown from the Miocene, it occurs in the Boreal 
and Paratethyan Oligocene.

Ficus condita (Brongniart, 1823) 
Pl. XXXVI, figs 1—2

1856 Pyrula condita Brong. — Hornes, p. 270, Pl. 28, figs 4—6
1863 Pyrula reticulata Lam. — Speyer, p. 185 (partim), Pl. 33, tan- 

tum fig. 14 (non Lamarck)
1891 Ficula condita Brong. — Sacco, p. 23, Pl. 1, fig. 27
1897 Ficula condita Brong. — Wolff, p. 275, PI. 26, fig. 10
1900 Pirula condita Brong. Bovereto, p. 159
1912 Pyrula condita Brong. — Schaefer, p. 138, Pl. 40, figs 25—26,

28
1914 Pyrula condita Brong. Telegdi-Roth, p. 29, Pl. 4, fig. 9
1922 Pirula condita Brong. Cossmann et Peyrot, p. 333, Pl. 10,

fig. 46
1936 Pyrula condita Brong. Noszky, p. 63
1940 Ficula condita Brong. — Noszky, p. 22
1952 Pyrula condita Brong. — Ani6, p. 43, Pl. 11, fig. 7
1952 Pirula condita Brong. — Glibert, p. 89, Pl. 7, fig. 4
1955 Pirula condita Brong. Aocordi, p. 35, Pl. 2, fig. 18
1956 Pyrula condita Brong. Rasmussen, p. 65, PI. 5, fig. 5
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1957 Ficus conditus Brong. — Glibert, p. 61
1958 Pyrula condita Brong. — Sorgenfrei, p. 200, Pl. 41, fig. 131
1958 Ficus conditus Brong. — Holzl, p. 220
1959 Ficus conditus Brong. — Otyroky, p. 75, Pl. 1, figs 1—2
1962 Pirula condita Brong. — Holzl, p. 162, Pl. 9, fig. 10
1964 Ficus conditus Brong. — Raileanu et Negulescu, p. 178, Pl.

15, figs 4—5
1966 Pirula condita Brong. — Strausz, p. 254, Pl. 57, figs 4-6
Pear-shaped shell. Spire very low, almost fully covered by the inflated 

last whorl. This latter is most convex in the adapical region, where the 
broad, almost horizontal sutural shelf bends down towards the base with
out a well-defined shoulder. Ornament cancellate; flat axial ribs somewhat 
narrower than the spaces between them intersect wide-spaced spiral ribs. 
The space between one pair each of spiral and axial ribs is a rectangular 
oblong. The points of intersection of the two sets of ribs bear very weak 
nodes. In each spiral furrow there are two to three weak secondary spiral 
ribs.

Dimensions. It is abundant at Eger only, where the specimens tend to be 
rather small. A specimen of about average size has a height of 25 mm, and 
a diameter of 18 mm. The “k” layer at Eger yielded one specimen of excep
tional size (height: 58 mm; diameter: 43 mm).

Easy to distinguish from F. concinna both by shape (lower spire, the 
presence of a sutural shelf), and by ornament (wide-spaced spiral ribbing 
with secondary ribs in the furrows).

Found in a Pitar polytropa community.
Hungarian Upper Oligocene o c c u r r e n c e s: Csolnok 695, Eger-l/k.
D i s t ri b u t i on. Widespread all over Europe, abundant especially 

in the Neogene, it appears also in the Upper Oligocene, in the Paratethys 
and also in the Boreal and Mediterranean provinces, but not in the Atlantic.

Neogastropoda
Muricacea 
Muricidae

Genus: MUR EX Linne, 1758
Subgenus: HAUSTELLUM BRUGUiiRE, 1792

Murex (Haustellum) paucispinatus Telegdi Roth, 1911 
Pl. XXXVII, figs 6—7

1914 Murex paucispinatus n. sp. Telegdi-Roth, p. 12, Pl. 1. figs 
8—10

1936 Murex paucispinatus T.R. Noszky, p. 64
1961 Murex paucispinatus T.-R. — Baldi (in Baldi et al.), p.

Pl. 4, fig. 8
A relatively small murieid with gradate spire and long siphonal canal.

The three whorls of the protoconch are smooth. 'I he first two whorls 
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the teleoconch bear a cancellate ornament of axial ribs and 3 or 4 thin 
spiral ribs. The remaining four whorls show an outline that is broken in 
the median line or slightly below it. Every fourth axial rib is stronger than 
the others. From these, flat spines emerge along the shoulder. There are 
16 axial ribs per whorl, so that there are altogether four stronger, spiny 
ribs per whorl. The spiral ribbing continues also on the backs of the axial 
ribs and extends also to the base.

Dimensions. Height: 26.2 mm; diameter: 13.2 mm.
Stands closest to Miocene M. partschi Hornes, 1958, as had already been 

pointed out by Telegdi-Roth (1914). According to this latter author, the 
species from Eger differs merely in its ornament, particularly in its spiny 
varices, from M. partschi. Another difference is the smaller size of M. 
paucispinatus.

The muricids are epifaunal predators: J/. paucispinatus occurs in the 
Hinia-Cadulus and Pitar jjolytropa communities.

Hungarian Upper Oligocene occurrences: Eger-1/6, -1/k, Novaj-1. 
Distribution. Not known from outside the above-named localities.

Genus: CHICOREUS Montfort, 1810
Subgenus: FOVEOMUREX Iredale, 193(5

Chicoreus (Foveoniurex) trigonalis (Gabor, 1936)
Pl. XXXVI, fig. 6; Pl. XXXIX, figs 1—2

1936 Murex trigonalis n. sp. —- Gabor, p. 4, Pl. 1, fig. 7
1936 Murex trigonalis n. sp. var. spinatus n. var. — Gabor, p. 5, Pl.

1, fig. 11'
1936 Murex trigonalis Gab. — Noszky, p. 63
1936 Murex trigonalis Gab. var. spinosus Gab. — Noszky, p. 63
1936 Murex trigonalis Gab. nov. var. nudus — Noszky, p. 63

A medium-sized muricid with a low, somewhat gradate spire occupying 
one third of total shell height . Whorls strongly convex. Sutural shelf hardly 
discernible. The broad round-backed axial ribs and varices are wide-spaced, 
numbering 3 to 5 on the last whorl, where varices alternate with weaker 
axial libs. The ornament is complemented by a very dense spiral ribbing 
of alternating stronger and weaker ribs. Aperture round, inductura insignif
icant. The inner side of the outer lip is covered with short horizontal folds. 
The siphonal canal is short, somewhat prosocline, abapically broadening.

Dimensions. Height: 41 mm; diameter: 25 mm.
As had already been stated by Gabor (1936), it may be related to Mio

cene Ch. borni (Hornes, 1856), from which it is, however, readily distin
guished by its squatter shape and certain deviations in ornament.

Known from a Pitar polytropa community.
Hungarian Upper Oligocene o c c u r r e n c e: Eger-l/k.
D i s t r i b u t i o n. Not known so far outside the above-named locality.
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Genus: HEXAPLEX Perry, 1811
Subgenus: MURICANTHA Swainson, 1840

Hexaplex (Muricantha) deshayesi (Nyst, 1836)
Pl. XXXVIII, figs 1—2

1854 Murex capita Phil. — Beyrich, p. 750, Pl. 13, figs 4—6
1856 Murex capita Phil. — Hornes, p. 226, Pl. 23, fig. 10
1863 Murex Deshayesii Nyst — Sandberger, p. 211, Pl. 18, fig. 3 
1863 Murex capita Phil. — Speyer, p. 175, Pl. 32, figs 1—10 and 14 
1866 Murex capita Phil. var. — Speyer, p. 17, Pl. 1, fig. 10 
1889 Murex Deshayesi Nyst — Koenen, p. 61, Pl. 3, fig. 1
1912 Murex Deshayesii Nyst var. capita Phil. — Schaffer, p. 143, 

Pl. 50, figs 16—17
1914 Murex Deshayesi Nyst var. capita Phil. — Telegdi-Roth, p. 13, 

Pl. 3, fig. 1
1936 Murex Deshayesi Nyst var. capita Phil. — Noszky, p. 64
1940 Murex Deshayesi Nyst — Noszky, p. 27
1952 Hexaplex deshayesi deshayesi Nyst — Gorges, p. 87, Pl. 2, iigs 

65—66
1952 Hexaplex deshayesi capita Phil. — Gorges, p. 88, Pl. 2, figs 

63—64
1957 Aspella deshayesi Nyst f. deshayesi s. s. — Glibert, p. 63
1957 Aspella deshayesi Nyst f. capita Phil. — Glibert, p. 64
1958 Hexaplex deshayesi Nyst — Holzl, p. 225, Pl. 20, fig. 4
1958 Murex deshayesi var. (?) capita Phil. — Sene§, p. 151
1962 Hexaplex deshayesi Nyst — Holzl, p. 163, Pl. 9, figs 11—12
1962 Hexaplex deshayesi capita Phil. — Holzl, p. 164
1963 Traplion deshayesi Nyst — Tembrock, p. 314, Pl. 2, fig. 6; I I. 3, 

figs 4—5; Pl. 5, fig. 7; Pl. 6, fig. 1 . _
1963 Trophon capita Phil. — Tembrock, p. 315, Pl. 2, fig. 5; 11. 3, 

figs 6—7; Pl. 5, figs 8—9; Pl. 6, figs 2—4
1963 Hexaplex deshayesi Nyst — BAldi, p. 90, Pl. 6, fig. 3 

?1966 Trophon capita Phil. — Strausz, p. 269, pl. 32, figs 7—8

Shane and ornament of this shell composed of a relatively low, more or 
less gradate spire and a voluminous last whorl are highly distinctive. I he 
well-defined broad sutural ramp is slightly concave, whereas the last whor 
below the shoulder is strongly convex. The very sharp, narrow collabral 
ribs bear spines on the shoulder; they number 7 on the last whorl. I he spines 
are conspicuous by being oblique and sometimes twisted. I he plane of each 
collabral rib intersects the axis at an angle. I he whorl portion below the 
shoulder bears a weak spiral ribbing interrupted by each collabral rib. 
The sutural ramp is entirely smooth. Siphonal canal elongate, broad.

Dimensions. Height: 41 mm; diameter: 28 mm. 1Of.n
Koenen (1867) had already contracted it with //. capita (\ hilibpi, 18 3) 

According to Gorges (1952), the difference between the two forms is hat 
the spire of H. deshayesi is gradate. All Hungarian specimens would, then, 
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correspond to II. deshayesi s. s. A painstaking analysis by Tembrock (1963) 
also distinguishes the two forms. According to her, H. capita is broader 
with different early whorls and a large round open umbilicus.

Known from Pitar polytropa and P. beyriehi communities (shallow and 
medium-depth sublittoral facies).

Hungarian Upper Oligocene occurrences: ? Szomor 31, Torbk- 
balint-1, -2, Szentendre 2, Eger-l/k, -2.

Distribution: widespread in the Paratethys and in the Boreal 
province, arisen in the deeper Oligocene and traceable to the end of the 
Lower Miocene.

Genus: HADRIANA Bucquoi, Dautzenberg et Dollfus, 1882 
Hadriana egerensis (Gabor, 1936)

PL XXXVII, figs 4—5

1936 Murex egerensis n. sp. — Gabor, p. 3, Pl. 1, fig. 10
1936 Murex egerensis Gab. — Noszky, p. 63
1936 Murex cfr. craticulatus Lam. — Noszky, p. 64

The conical, stepped spire occupies one-quarter of total shell height. 
The ornament on the rather well-defined flat broad sutural ramp is the 
same as on the rest of the whorl. The last whorl is broadest along the shoulder 
bordering the ramp. The round-backed axial ribs of the earlier whorls are 
about equally strong, but the last whorl exhibits an alternation of 5 stronger 
and 5 weaker axial ribs (varices). The spiral ornament, independent of the 
axial ribs, is an alternation of stronger and weaker thin ribs. Induetura 
rather restricted. The inner side of the outer lip is covered with laths. The 
rather long siphonal canal is slightly deflected abaxially.

Dimensions. Height: 35 mm; diameter: 22 mm.
Stands close to H. craticulata (Brocchi, 1814) (and not to Murex partschi, 

as had been erroneously stated by Gabor (1936), since the long siphonal 
canal of Murex partschi is a generic difference from H. egerensis). Still, 
I perceive a specific difference from H. craticulata in the whorls of II. egeren
sis that are not so conspicuously gradate, in its shoulder that is rounded 
rather than sharp and in the alternation of stronger and weaker axial ribs 
on its last whorls: also, it is more phaneromphalous.

Found in a Pitar polytropa, community.
Hungarian Upper Oligocene o c c u r r e n c e: Eger-l/k.
D i s t r i b u t i o n: known only from the above-named locality.

Genus: OCINEBRINA Jousseaume, 1880
Ocinebrina crassilabiata trivaricosa Baldi, 1964 

Pl. XXXVII, figs 1—2

1879 Murex crassilabiatus HlLB. Hoernes et AuiNOER, p. 219 (par- 
tim), Pl. 26, tantum fig. 20 (non Hilber)
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1897 Murex conspicuus Braun — Wolff, p. 278, Pl. 26, fig. 24 (non 
Braun)

1912 Murex crassilabiatus Hilb. — Schaffer, p. 143, Pl. 1, figs 13— 
15 (non Hilber)

?1952 Murex conspicuus Braun — ANid, p. 41, Pl. 11, fig. 4 (non 
Braun)

1964 Ocinebrina crassilabiata trivaricosa n. subsp. — Baldi (in Baldi 
et al.), p. 173, Pl. 2, figs 6—8

Only one-fifth of the rather squat shell of five convex whorls is made up 
by the slightly gradate spire. The ornament of the spire is composed strong 
round-backed axial ribs and more close-spaced spiral ribs (6 or 7). The last 
whorl carries three strong varices. Between each pair of these there are 
2 to 4 somewhat weaker axial ribs. Varix No. 3 is at the outer lip. The 
spiral ribbing passes unchanged over the backs of the axial ribs and varices. 
The inner lip is smooth. The outer lip bears seven teeth growing smaller 
abapically.

Dimensions. Height: 25 mm; diameter: 16 mm.
Differs from the Gamlitz type of 0. crassilabiata (Hilber, 1879) s. s. in 

its smaller size, the much more convex whorls of the spire and the three 
strong varices on the last whorl. Our specimens do agree well, on the other 
hand, with the figured specimens of Schaffer (1912) from the Lower 
Miocene of Dreieichen. The subspecies trivaricosa is to be distinguished 
from 0. sublavata (Basterot, 1825) on account of its strong varices, its 
longer siphonal canal and the absence ot a sharp shoulder, fhere is a phylo
genetic connexion with 0. conspicua (Braun, 1840) known from the Rupel- 
ian of the Mainz and Paris basins, the difference being in the larger size, 
more emphatic spiral ornament, squatter and less pronouncedly gradate 
spire of the subspecies trivaricosa. In any case, the subspecies is to be 
regarded as a transitional form between Oligocene 0. conspicua and Miocene 
0. crassilabiata s. s.

This was a littoral euryhaline predator, an excellent littoral facies index 
occurring in the TympanotonusPirenella, Mytilus aquitanicus, and Pitat 
undata communities. It presumably could stand rather well salinity fluctua
tions between 10 and 30 per mille.

Hungarian Upper Oligocene occurrences: Mariahalom 36, vasz- 
tely 49, Tok 52, Siirisdp, l)orog-l, Domos-2, Diosjend I, -3.

I) i s t r i b u t i o n: the subspecies is known from the I Jpper Oligocene 
and Lower Miocene of the Central and Western Paratethys.

Ocinebrina schonni (Hornes, 1856)
PI. XXXVII, fig. 3

1856 Murex ScMnni HObn. Hornes, p. 235, I I 24 fig. 12
1912 Murex Schdnni IWrn. — Schaffer, p. 143, I 1. 50, tigs - r z 
1964 Ocinebrina schonni Horn. Baldi (in Baldi et. al.), p. 1/3, t

2, fig. 12
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Differs from 0. crassilabiata trivaricosa in its more elevated, slenderer 
spire, stronger but wider-spaced spiral ribs: moreover, there is only one 
strong varix at the outer lip. 0. sublavata (Basterot, 1825) differs in shape: 
its axial and spiral ribs are flatter, broader and wider-spaced.

No meaningful dimensions can be given.
Found in a Littoral Tympanotonus-Pirenella community.
Hungarian Upper Oligocene occurrence: Di6sjen6'-3.
Distribution: known in addition to the above-named locality 

also from the Lower Miocene of the Central Paratethys.

Genus: TYPHIS Montfort, 1810 
Typhis pungens (Solander in Brander, 1766) 

Pl. XXXVIII, figs 3—5

1854 Tiphys pungens Sol. — Beyrich, p. 761, Pl. 14, figs 4—5
1856 Murex horridus Brocc. — Hornes, p. 260, Pl. 26, fig. 9
1863 Tiphys pungens Sol. — Speyer, p. 179, Pl. 33, figs 3—4
1889 Typhis pungens Sol. — Koenen, p. 75, Pl. 7, figs 10—11
1904 Typhis horridus Brocc. — Sacco, p. 17, Pl. 4, figs 15—16
1914 Typhis horridus Brocc. — Telegdi-Roth, p. 11
1923 Typhis horridus Brocc. — Cossmann et Peyrot, p. 236, Pl. 15, 

figs 17—18
1936 Typhis horridus Brocc. — Noszky, p. 65
1936 Typhis pungens Sol. — Noszky, p. 65
1943 Typhis pungens Sol. — Albrecht et Valk, p. 61, Pl. 5, figs 

118—121
1952 Typhis pungens Sol. — Gorges, p. 89
1952 Typhis horridus Brocc. — Glibert, p. 96, Pl. 7, fig. 13
1957 Typhis pungens Sol. —■ Glibert, p. 62, Pl. 5, fig. 3
1958 Typhis aff. horridus Brocc. — Holzl, p. 228, PI. 20, fig. 6
1962 Typhis pungens Sol. — Holzl, p. 165
1963 Typhis pungens Sol. — Tembrock, p. 328, Pl. 7, figs 9—10; Pl.

8,’ fig. 8, 17; Pl. 10, fig. 9
1963 Typhis horridus Brocc. — Tembrock, p. 330, 1’1. 7, fig. 12; PI.

8,' fig. 11; Pl. 10, fig. 11
1964 Typhis pungens Sol. — Anderson, p. 241, PL 20, fig. 175
1964 Typhis horridus Brocc. — Raileanu et Negulescu, p. 177, Pl.

14, fig. 11

A shell of six whorls. The last whorl exhibits a broad, prominent vertical 
band, above and below which the whorl outline is flat or slightly concave. 
On both edges of the band there are pairs of strong long spines; moreover, 
there is a third weaker and wider-spaced row of spines on the base. Every 
other spine in the adapical one of the two main rows of spines has its end 
cut off and is thus revealed to be cavernous, perforate. Each whorl of the 
spire is covered by the next whorl up to about the middle of the vertical 
band, so that only the upper row of spines is visible, The spire is gradate.
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The oblique, long siphonal canal is entirely covered: this lends the round 
aperture a holostomatous appearance.

Dimensions. Height: 27 mm; diameter: 16 mm.
According to Glibert (1957), T. horridus (Brocchi, 1914) is an inde

pendent species which differs in its more robust build, taller whorls and 
straighter spines from T. pungens. Anderson (1964), on the other hand, 
contracts the two, by the name T. pungens according to the rules of priority. 
Most Eger specimens are robust enough to resemble T. horridus, but some 
of them correspond to T. pungens. This transition has prompted me to con
sider T. horridus a svnonym, sharing Anderson’s opinion.

Found in shallow ’sublittoral facies (Pitar polytropa community).
Hungarian Upper Oligocene occurrences: Eger-l/k, -2.
Distribution: an Oligocene-Miocene species widespread all over 

Europe that had in places arisen already in the Eocene.

Typhis cuniculosus (Nyst, 1843) 
Pl. XXXVIII, figs 6—7

1854 Tiphys cuniculosus Nyst — Beyrich, p. 767, Pl. 14, fig. 6
1863 Tiphys cuniculosus Nyst — Steyer, p. 181, Pl. 33, figs 5—8
1863 Typhis cuniculosus Nyst — Sandberger, p. 204, Pl. 18, fig. 8
1897 Tiphys cuniculosus Nyst — Wolff, p. 280, Pl. 26, fig. 28

21936 Typhis cfr. cuniculosus Nyst — Noszky, p. 65
1943 Lyrotyphis cuniculosus Nyst — Albrecht et Valk, p. 60, 1 1. 20, 

figs 788—791
1952 Siphonocheilus cuniculosus Nyst — Gorges, p. 90
1957 Typhis cuniculosus Nyst — Glibert, p. 63
1958 Typhis cuniculosus Nyst — Holzl, p. 22!), Pl. 20, fig. 8
1962 Typhis cuniculosus Nyst — Hiilzl, p. 166
1963 Lyrotyphis cuniculosus Nyst — TembROCK, p. 320, 1. , igs

1—2; Pl. 8, figs 7—16; Pl. 10, fig. 7 .
1963 Typhis cuniculosus Nyst — Baldi, p. 90, I 1. 6, tig.
A small-sized Typhis species of six or seven convex whorls and strong 

axial ribs. The later are sharp, narrow and uniform on t he earlier whoiIs 
whereas on the latter whorls they are round-backed and broader (as broad 
as the spaces between them). On the last whorl the axial ribs arc not um- 
formlv heavy; everv other one is slightly weaker. They number 11 here. 
\t the adapical end of every other rib there, is a round hole, as wide as he 

rib itself immediately beside the suture. The rib at the outer lip is inflated 
varix fashion. The aperture ends in a. short siphonal canal.

Dimension. Height: 13 mm; diameter: 6 mm.
Known from Pitar polytropa and P. beynchi eonimumties.
Hungarian Upper Oligocene o c c u r r c n c e s: I oiokbdlmt-1, Lge

' Di st r i b u t i o n This is a Boreal Oligocene species generally known 
also from the Paratethyan Oligocene but its only Lower Miocene occurrence 
known so far is in the Bavarian Molasse.
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Buccinacea 
Columbellidae 

Genu s: MITRELLA Risso, 1826 
Mitrella solitaria Baldi, 1966 

Pl. XXXIX, fig. 8

1966 Mitrella solitaria n. sp. — Baldi, p. 88, Pl. 3, fig. 7
The shiny shell of eight whorls is entirely smooth: there are just a few 

spiral grooves in the siphonal region. The spire is slightly gradate, coel- 
oconoid in outline. The hardly convex, almost flat whorls are bounded by 
deep canaliculate sutures. Outer lip and siphonal canal broken off.

Dimensions. Height: 17.7 mm; diameter: 7.5 mm.
Stands close to M. nassoides (Grateloup, 1840), especially to some 

extreme specimens of that species, but its sutures are more deep, pro
foundly canaliculate, its size is smaller, its outline coeloconoid and its 
whorls less rounded. It differs in these same features also from M. pronas- 
soides Sacco, 1890.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution: known only from this one locality so far.

Buccinidae
Genu s: PISANELLA Koenen, 1867 

Pisanella doboi (NOSZKY, 1936) 
Pl. XL, figs 7—8; PI. XLI, figs 4—5

1936 Chrysodomus Doboi n. sp. — Noszky, p. 66, Pl. 5, fig. 5
1963 Neptunea doboi Noszky — Baldi, p. 91, Pl. 6, fig. 2
The specimens at my disposal are fragmentary, without a protoconch, 

but even so they permit to observe a slightly gradate spire of somewhat 
convex whorls occupying less than half of total shell height. The whorl out
line exhibits a break somewhat above the median line, forming a not too 
pronounced shoulder. The sutural ramp is hardly concave. The broad flat 
oblique axial ribs are as wide as the spaces between them. They number 
17 to 20 on the last whorl. They die out at the shoulder and do not trans
gress on to the sutural ramp. Also, they grow gradually weaker adapertur
ally. The weak axial ribs of the later whorls are dissected into nodes by the 
spiral ribbing. This dense spiral ribbing covers the sutural ramp, too. It 
consists of an alternation of broad flat grooved ribs with finer threads. The 
siphonal canal is broad, short, oblique. The typical inductura is narrow, 
well-defined, restricted of extent . It carries two weak oblique columellar 
folds.

Dimension. Diameter: 16 mm.
The placing of this species into the genus Neptunea ( - Chrysodomus) 

(Noszky, 1936, Baldi, 1963) is wrong. The ornament and particularly the 
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two columella? folds do not conform with Neptunea and stand closer to the 
genus Pisanella. It differs from the very scarce few specimens known so 
far of Koenen’s genus only in its slightly longer siphonal canal, somewhat 
larger size and more inflated last whorl. Thus P. doboi is the first repre
sentative outside the North Sea basin of this Boreal Oligocene genus.

Found in Pitar polytropa and P. beyrichi communities.
Hungarian Upper Oligocene occurrences: TorokbOnt-2, Eger

-1/k. ° • • 1
Distribution. Known from the above two localities only.

Genus: BABYLONIA Schluter, 1838 ( = Eburna Lamarck, 
1822; = Latrunculus Gray, 1847; non Eburna Lamarck, 1801)

Babylonia eburnoides umbilicosiformis (Telegdi-Roth, 1914)
Pl. XXXIX, fig. 7; Pl. LI, fig. 7

1914 Latrunculus eburnoides Math. var. umbilicosiformis n. var.
Telegdi-Roth, p. 24, Pl. 1, figs 29—32

1936 Latrunculus eburnoides Math. var. umbilicosiformis Roth — Nosz
ky, p. 69

1952 Babylonia eburnoides Math. var. umbilicosiformis Roth — Anic, 
P. 42, Pl. 11, figs 8—9

1964 Babylonia eburnoides umbilicosiformis T.-R. — Baldi (in Baldi 
et al.), p. 160, Pl. 2, fig. 7

More than two-thirds of the six-whorl teleoconch is taken up by the last 
whorl. The whorls are hardly convex, inflated only next to the impressed 
suture. The whorl surfaces are smooth except for the growth lines; a very 
weak spiral shading of lines is visible only on the last whorls of well-pre
served shells. In the continuation of the short siphonal canal, which is bent 
strongly backward, there is a. siphonal fasciole covered with growth lines 
parallel to the outline of the canal. The umbilicus is covered with a smooth 
white induct m a. There is a pseud umbilicus at the contact with the siphonal 
fasciole.

Dimensions. Height: 37 mm; diameter: 23 mm.
Closely related forms include larger-sized Miocene B. eburnoides (Mathe- 

ron, 1812) s. s., in which the umbilical region is so fully covered by the callus 
that there remains no pseudumbilicus. Palaeogene B. caronis (BrongniabT, 
1823) is smaller and of a different shape; the umbilicus is covered by a cal
lus. B. apenninica (Bellardi, 1882) is broadly, deeply plumeromphalous.

'Die height to diameter ratio is highly variable. At Diosjeno e.g. (24) 
some remarkably squat shells with highly convex whorls also occur.

The Babylonia are scavenging stenohaline-marine gastropods. /> C)lir' 
noidcs umbilicosiformis has been encountered from normal sa nutv «a (i. 
of the littoral zone to the deep sublittoral zone. It is most abundant in ne 
shallow sublittoral Glycymeris latiradiata and Pitar polytropa and in 
medium depth sublittoral Flabellipecten-Odontocyathu communities.
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Hungarian Upper Oligocene occurrences: Pelifoldszentkereszt, 
Kesztblc-1, Dombs-2, Leanyfalu-3, -4, Pomaz-6, Budafok-1/4, Torokbalint 
-3, Didsjeno-1, -3, -7, -8, -24, Patak-1, Dejtar, Eger-1/5, -1/k, -2, Novaj-1.

Distribution. The subspecies, widespread in the Upper Oligocene 
of the Central Paratethys, has not so far been encountered elsewhere.

Genus: PHOS Montfort, 1810
Phos hevesensis Baldi, 1966

Pl. XLI, fig. 6

?1936 Phos cfr. citharella Brong. var. C Sacc. — Noszky, p. 67
1966 Phos hevesensis n. sp. — Baldi, p. 89, Pl. 2, fig. 13

Differs from closely related Phos pygmaeus (Schlotheim, 1820) in the 
following characters: the axial ribbing is stronger, wider-spaced; the spiral 
ribbing is wider-spaced: there are no strong teeth on the inner side of the 
outer lip.

Dimensions. Height: 10 mm; diameter: 5 mm.
Found in a Pitar polytropa and a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrences: Eger-1/6, -1/k. 
Distribution: not known outside the above-named locality.

Genus: ACAMPTOCHETUS Cossmann, 1901
Acamptochetus clatratus Baldi, 1966

Pl. XXXIX, fig. 3
1966 Acamptochetus clatratus n. sp. — Baldi, p. 89, Pl. 3, fig.’ 11
The protoconch comprises three flat smooth whorls. The teleoconch is 

weakly gradate. The first two of its five whorls exhibit three spiral keels 
which carry small spines at their points of intersection with the close
spaced sharp axial ribs. On the later whorls there are further weaker 
spiral threads or ribs intercalated between the three spiral keels. These, 
however, cross the backs of the axial ribs uninterrupted, without forming 
nodes. The spaces between both the axial and spiral ribs are much wider 
than the respective ribs themselves. Aperture elongate, with 23 minute 
laths on the inner side of the outer lip. Inner lip smooth.

Dimensions. Height: 18.2 mm; diameter: 6.8 mm.
The form described by Noszky (1940) from the Kiscell clay of Buda- 

Ujlak by the name “Metula reticulata, Bell.” (probably non Bellardi) is 
doubtless some remote relation of the Eger species, but the latter has a last 
whorl lower as related to the spire; its whorls are weakly gradate; its axial 
ribs are markedly arched in their upper third, and its spiral ribs are not 
equally strong.

Encountered in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrences: Eger-1/6, Ostoros-1.
D i s t r i b u t i o n. Known so far only from the above localities.
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Galeodidae
Genus: GALEODES Bolten in Roding, 1798 (= Melongena 

Schumacher, 1817)
Galeodes semseyiana (ERDOS, 1900)
Pl. XL, figs 1—2; Pl. LI, fig. 8

1900 Pyrula Semseyiana — Erdos, p. 262, Pl. 1
?1952 Melongena lainei Bast. — Ani<5, p. 43, Pl. 11, figs 5 (non

Bast.) z
1964 Galeodes semseyiana Erdos — Baldi (in Baldi et al.), p. ( , 

Pl. 2, fig. 10
A large shell whose strongly gradate spire occupies hardly one-third of 

shell height. The whorls exhibit a sharp shoulder, at which their outline 
breaks in an almost acute angle: this is why the spire is so strikingly gradate. 
The sutural shelf is horizontal. The shell is covered with strong concentric 
ribs: even on the sutural shelf proper there are four strongly prominent, 
angular spiral ribs. The number of well-developed spines along the shoulder 
is 10 on the last whorl. There is another row of spines low on the base.

Dimensions. Height: 138 mm; diameter: 90 mm. . . ,
Ornament is the same as in G. lainei (Basterot 1825). Their shape, 

however, differs in the following features: the sutural shelf is replaced m 
G lainei by a sutural ramp. The ramps of the successive whorls more or 
less coalesce so that the spire outline of G. lainei is non-gradate smooth. 
G. semseyiana differs from G. basilica in both shape and ornament because 
G. basilica exhibits a smooth sutural ramp rather than a shelf, and its 
ornament is generally weaker all over the shell.

The Galeodes are predators feeding on burrowing bivalves. G semseyiana 
is a euryhaline species indicative of littoral facies, connected with the 
Tympanotonus-Pirenella community.

Hungarian Upper Oligocene o c c u r r e n c e s: Pomaz, Domos-2, Dios-

Di s t r i b u t i o n. In the Central Paratethyan Upper Oligocene.

Galeodes basilica (Bellardi, 1872) 
Pl. XL, figs 3—4

1872 Myristica basilica Bell. — Bellardi, p. 158, I 1. 10, figs 4 o
1900 Melongena basilica Bell. Rovereto, p I
1914 Melongena basilica. Bell. var. — Teleodi-Roth, p. 16, I I. MH,

7; Pl. 2, figs 8—10
1936 Melongena basilica Bell. var. Noszky, p.
1936 Melongena Lainei Bast. cfr. var. tauropermagna bACCO

KY, p. 67 . .r:,r 9
1937 38 Melongena Noszkyi n. sp. Gaal, PJ> f"
1940 Melongena basilica Bell. Noszky. p.

11958 Galeodes lainei lainei Bast. - Senes, p. •> ■
312-

318
295



Also on tins species, the whorls have sharp shoulders, with 10 strong 
spines on the shoulder of the last whorl. The tips of the spines are slightly 
bent in the abapertural direction. It differs, however, from G. semseyiana 
in that the sutural shelf is replaced by a ramp leading up to the ramp of 
the previous whorl. The spire is thus hardly gradate if at all. Another differ
ence is the much weaker spiral ribbing, quite vague or lacking on the sutural 
ramp.

Much similar in shape to G. lainei (Basterot, 1825), but the weak spiral 
ornament permits easy distinction from this Lower Miocene species. Close 
relationship is not, however, in doubt.

Dimensions. Height: 60 mm; diameter: 45 mm.
A stenohaline-marine species indicative of a shallow sublittoral facies, 

it occurs in Pitar polytropa communities.
Hungarian Upper Oligocene occurrences: Leanvfalu-3, Diosieno 

-7, Eger-l/k. J
Distribution: in the Central Paratethvan and Mediterranean 

Oligocene.

Nassidae
Genus: HINIA Leach in Gray, 1847 (= Hima Leach, 1852) 

Hinia schlotheimi (Beyrich, 1854)
Pl. XLI, figs 1—3

1854 Buccinum Schlotheimi Beyr. — Beyrich, p. 456, Pl. 7, figs 7 9 
1913 Nassa Schlotheimi Beyr. — Harder, p. 76, Pl. 6, figs 4—5
1914 Nassa Schlotheimi Beyr. — Gripp, p. 19, Pl. 2, figs 8—12
1925 Nassa Neuvillei n. sp. — Cossmann et Peyrot, p 174 Pl 3 

figs 90—93
1925 Nassa Schrdderi n. sp. — Kautsky, p. 109, Pl. 8, fig. 11
1936 Nassa Neuvillei Peyr. — Noszky, p. 68
1936 Nassa Neuvillei Peyr. nov. var. elongata — Noszky, p. 68
1936 Nassa, miranda Peyr. — Noszky, p. 68

(1936 Nassa cfr. turbinella Brocc. et var. occidenlalis Peyr. — Noszky 
p. 69

?1936 Nassa cfr. reslituana Font. Noszky, p. 69
1940 Nassa Schlotheimi Beyr. — Sorgenfrei, p. 44, Pl. 6, fig. 6
1958 Nassa Schlotheimi Beyr. — Sorgenfrei, p. 216, Pl. 45, fig. 148
1961 Hinia schlotheimi noszkyi n. subsp. Baldi (in Baldi et al.) 

p. 101, Pl. 4, figs 6—7

A medium-sized lo small Hinia with a smooth protoconch of 3 whorls 
and a half. I he 3 or 4 whorls of the teleoconch bear an ornament of close
spaced spiral grooves and axial ribs narrower than the spaces between them. 
Phe axial ribs number 17 on the last whorl. The uppermost spiral groove is 
wider than the rest: truncating the ends of the axial ribs, it gives rise to 
a string of nodes immediately below the adapical suture. The other spiral 
grooves are conspicuous only in the furrows between the axial ribs, being 
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hardlv discernible on their backs. The ornament of the last whorl is usually 
weaker; it will sometimes fade out entirely in the median zone of the whorl. 
The oval aperture ends in a short siphonal canal. There is a moderate varix 
at the outer lip, with weak teeth on its inner side. The inner lip exhibits 
an inductura. There is no columellar fold.

Dimensions. Height: 10 mm; diameter: 4.8 mm.
The distinction of H. schlotheimi noszkyi Baldi, 1961, based merely on 

the slenderer build of the subspecies, has not been borne out by subsequent 
investigations. The synonymy of H. neuvillei Cossmann et Peyrot, 1925 and 
H. schroderi Kautsky, 1925 was demonstrated by Sorgenfrei (1940, 1958). 
Despite a superficial resemblance, H. schlotheimi differs from H. hornesi 
Mayer, 1864 in its smaller size, larger and slenderer protoconch, wider- 
spaced, stronger axial ribs and weaker spiral grooves.

The Hinia are highly mobile burrowing, scavenging gastropods. H. 
schlotheimi is a deep sublittoral — shallow bathyal facies index. One of the 
most typical species of the Hinia-Cadulus community, it is sporadic in 
shallower marine facies. ,

Hungarian Upper Oligocene occurrences: Leanyfahi-2, Eger-1/6, 
-1/k, Ostoros-1, Novaj-1, Mucsony 136.

Distribution. Known in addition to the Upper Oligocene of the 
Central Paratethys also from the Boreal Upper Oligocene and Miocene and 
from the Atlantic Miocene.

Hinia fortecostata edentata Baldi, 1966
Pl. XLI, fig. 9

1936 Nassa cfr. exasperata Wolff — Noszky, p. 67 (non Wolff)
1936 Nassa Borelliana Bell. var. brevispira Saoco — Noszky, p. 69
1966 Hinia fortecostata edentata n. subsp. — BXldi, p. 90, Pl. 2, fig. 14

Differs from the South Bavarian Lower Miocene species //. fortecostata 
Holzl, 1958 exclusively in that the dentition on the inner surface of the 
outer lip is very weak at best.

Dimensions. Height: 7.8 mm; diameter: 4.2 mm.
Represented in most of the facies, but rare everywhere.
Hungarian Upper Oligocene o c c u r r e n c e s: Many 6, Gyermely 35, 

M&riahalom 36. Zsiimbek 42, Felsdorspuszta 44, Eger-1/6, -1/k.
I) i s t r i b u t i o n. The subspecies is known from the above localities 

only.

G e n u s: BULL1A Gray, 1833
Bullia litingarica (Gabor, 1936)

PI. XXXIX, figs 4—6

?1897 Buccinum Flurli GUmb. Wolff, p. 276, Pl. 26, figs 21 22
1936 Cominella ( Buccinum) hungarica n. sp. — Gabor, p. m • > 

fig- 4
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1936 Cominella hungarica Gab. et nov. var. div. — Noszky, p. 67, Pl.
6, figs 4, 6

?1936 Dorsanum cfr. ruidum Peyr. — Noszky, p. 69
?1952 Buccinum of. flurli Gumb. — Anic, p. 42, Pl. 11, fig. 3
1963 Cominella flurli hungarica Gab. —- Baldi, p. 91, Pl. 6, fig. 13

The largest shells comprise 8 or 9 convex whorls. There is a narrow, con
cave sutural shelf below the adapical suture. The ornament consists of 
broad strong axial ribs plus a weak spiral ribbing. Somewhat narrower 
than the spaces between them, the axial ribs are parallel to the axis or very 
slightly leaning; their adapical ends are slightly bent in the adapertural 
direction. Numbering 12 on the last whorl, they fade out on the sutural 
shelf. Both lips are smooth inside. There is a broad short siphonal canal, 
bent backward. The spiral ribbing crosses the backs of the axial ribs with
out interruption or weakening.

Dimensions. Height: 33 mm; diameter: 16 mm (largest specimen); height: 
28 mm; diameter: 14 mm (average specimen).

Distinction from B. flurli (Gumbel, 1861) is problematic.
The Bullia are scavengers feeding on remains of worms, crabs and fish. 

B. hungarica is typical of the shallow sublittoral facies but has been found 
sporadically also in littoral and medium-depth sublittoral communities.

Hungarian Upper Oligocene occurrences: Mariahalom 36, Zsam- 
bek 43, Tok 52, Torokbalint-2, Pomaz-21, ? Leanyfalu-3, Domos-2, ?Dejt&r, 
Diosjend-7, Becske-2, Eger-l/k.

Distribution: no certain occurrence is known outside the Upper 
Oligocene of the Central Paratethys.

Fasciolariacea 
Fusidae

Genus: EUTHRIOFUSUS Cossmann, 1901
Euthriofusus burdigalensis (DEFRANCE, 1820) 

Pl. XLII, figs 1—2

1856 Fusus burdigalensis Bast. — Hornes, p. 296, PI. 32, figs 13—14
1884 Tudicla burdigalensis Defr. Bellardi, p. 7
1904 Euthriofusus burdigalensis Defr. Sacco, p. 27, Pl. 8, figs 6 -8
1914 Euthriofusus burdigalensis Bast. var. involuta nov. var. Telegdi- 

Roth, p. 15, Pl. 1, fig- 18
1928 Euthriofusus burdigalensis Defr. Cossmann et Peyrot, p. 56, 

Pl. 6, figs 1—6; Pl. 9, fig. 39
?1928 Euthriofusus peyrerensis n. sp. - Cossmann et Peyrot, p. 60, 

Pl. 6, figs 26—28
1936 Euthriofusus burdigalensis Bast. var. involuta T.-R. Noszky, 

p. 70
1964 Euthriofusus burdigalensis Bast. RXileanc et NeguLESCU, p.

177, Pl. 11, fig. 2; Pl. 14, fig. I
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1966 Euthriofusus burdigalensis Defr. — Strausz, p. 355, Pl. 54, figs 
5—8

A shell of five whorls with a squat conical spire, a long siphonal canal 
and a broad last whorl.

There is a sharp keel in the upper third of the last whorl. Whorl outline 
is strongly convex below the shoulder. The shoulders of the specimens from 
Eger bear flatly elongate, weak nodes (var. involuta Telegdi-Roth, 1914), 
whereas those from Pomaz exhibit the stronger nodes of the type. The 
spire is hardly gradate if at all. The sutural ramp bears 5 or 6 weak flat 
spiral ribs. There is a similar ornament on the base, but the ribs are very 
close-spaced there. The adapical end of the siphonal canal throws a weak 
fold on the inner lip.

Dimensions. Height: 33.5 mm; diameter: 18 mm.
The independence of E. peyrerensis Cossmann et Peyrot, 1928 of the 

Upper Oligocene Peyrere horizon on the basis of the minute differences 
designated by those authors is questionable.

In littoral and shallow sublittoral facies. Could presumably not stand 
prolonged decreases in salinity. . t .

Hungarian Upper Oligocene occurrences: Pomaz-6, Diosjeno-1, 
-8, Eger-l/k. . ...

Distribution. An Atlantic-Mediterranean Miocene species, it is 
more abundant in the Paratethyan Miocene than in the Oligocene. The 
above-named Upper Oligocene localities are its earliest known occurrences.

Euthriofusus szontaghi Noszky, 1936
Pl. XLII, fig. 3

1936 Euthriofusus Szontaghi n. sp. — Noszky, p. 70, Pl. 5, fig. 2
1936 Euthriofusus Szontaghi n. sp. n. var. alternans — Noszky, p. 70

Pl. 5, fig. 4

Fusiform shell with a weakly gradate spire occupying one-third of total 
height, and an inflated, broad last whorl. There is a well-discernible although 
diffusely outlined concave sutural ramp in the upper thirds ol the whorls. 
The strong massive axial ribs, as wide as the spaces between them, do not 
transgress upon the sutural ramp and grow weaker adaperturally. All whorls 
are covered with a fine, dense spiral ribbing independent ol the axial ri is. 
'Hie round aperture is restricted at. the entrance of the oblique, narrow 
siphonal canal by a weak tooth on the inner lip.

Dimensions. Height 36 mm; diameter: 20 mm.
Found in a Pitar polytropa community.
Hungarian Upper Oligocene o c c u r r e n e e: Eger-l/k.
D i s t r i b u t i o n. Known only from this one locality.
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Fasciolar iidae
Genus: STREPTOCHETUS Cossmann, 1889

Subgenus: STREPTODICTYON Tembbock, 1961

Streptochetus (Streptodictyon) elongatus (Nyst, 1845)
Pl. XLII, fig. 5; Pl. XLIII, fig. 3

1863 Fusus elongatus Nyst — Speyer, p. 193, Pl. 34, figs 7—8
1863 Fusus elongatus Nyst — Sandberger, p. 219, Pl. 17, fig. 5; Pl.

19, fig. 1
1889 Fusus elongatus Nyst — Koenen, p. 185, Pl. 15, figs 1—2
1897 Fusus elongatus Nyst — Wolff, p. 281, Pl. 26, fig. 30
1936 Fusus elongatus Nyst ;— Gabor, p. 5
1936 Fusus elongatus Nyst — Noszky, p. 71

?1940 Fusus cfr. elongatus Nyst — Noszky, p. 29
1952 Streptochetus elongatus Nyst — Gorges, p. 91.
1957 Streptochetus elongatus Nyst — Glibert, p. 71, Pl. 5, fig. 19
1962 Streptochetus elongatus Nyst — Holzl, p. 176, Pl. 9, fig. 14
1963 Streptochetus elongatus Nyst — Baldi, p. 91, Pl. 6, figs 5—7
1965 Streptochetus cheruscus elongatus Nyst — Tembrock, p. 433, fig. 2

A tall fusiform shell with eight convex whorls. The last whorl is as tall 
as the spire. The teleoconch whorls exhibit round-backed strong axial ribs 
slightly broader than the spaces between them. They number 11 on the 
penultimate whorls. The adapical ends of the ribs are slightly bent in the 
adapertural direction on some specimens. The entire teleoconch is covered 
with a dense spiral ribbing, with the individual ribs broader than the spaces 
separating them. The spiral ribs are of uniform strength on the axial ribs 
and in the furrows between them. The aperture ends in a siphonal canal. 
No undamaged specimen has turned up at the Hungarian localities.

Dimensions. Height ~ 21 mm; diameter: 9 mm.
A species indicative of a medium-depth sublittoral facies, restricted to 

the Pitar beyrichi and Flabellipecten-Odontocyathus communities.
Hungarian Upper Oligocene occurrences: Torbkbalint-2, Dejtar, 

Eger-l/k, -2.
Distribution: ubiquitous in the Paratethyan and Boreal Oligo

cene, it nowhere passes the Miocene boundary.

Genus: AQUILOFUSUS Kautsky, 1925
Aquilofusus loczyi (Noszky, 1936)

PL XL, figs 5—6; Pl. XLII, fig. 4

1936 Fusus Ldczyi n. sp. Noszky, p. 71, PI. 5, fig. 1
1936 Fusus Ldczyi n. sp. nov. var. densicostatus — Noszky, p. 71
Tall fusiform shell with convex whorls; spire lower than last whorl; 

siphonal canal fairly long. There is no sutural ramp; the sutures are im
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pressed. The first whorl succeeding the two and a half or three smooth 
whorls of the protoconch bears six spiral laths, crossed by very wide-spaced 
thin axial ribs. The further 7 whorls of the teleoconch are covered with 
broad, round-backed axial ribs and a dense spiral ribbing. The spiral ribbing 
is either of uniform strength or exhibits an alternation of stronger and 
weaker ribs. The axial ribbing is independent of the spiral, but growth lines 
lend a fine granulation to the ribs.

Dimensions. Height ~ 40 mm; diameter: 17 mm.
Stands closest to Boreal Oligo-Miocene A. waeli (Nyst, 1852), which 

belongs to the “ alpha-Aquilofusus group” of Hinsch (1952).
Found in Pitar polytropa and Hinia-Cadulus communities.
Hungarian Upper Oligocene occurrences: Eger-1/6, -1/k. 
Distribution: known from the above locality only.

Genus: FASCIOLARIA Lamarck, 1799
Fasciolaria plexa (Wolff, 1897) 

Pl. XLII, fig. 8

1897 Fusus plexus n. sp. — Wolff, p. 282, Pl. 27, fig. 4; Pl. 26, fig. 9
1914 Fasciolaria plexa Wolff — Telegdi-Roth, p. 15, Pl. 1, figs 

13—15
1936 Fasciolaria plexa Wolff — Noszky, p. 70
1958 Fasciolaria plexa, Wolff — Holzl, p. 248, 1’1. 21. fig. 4
1963 Fasciolaria plexa Wolff — Baldi, p. 92, Pl. 6, fig. 12

The species is figured in Wolff (1897), Telegdi-Roth (1914) and Holzl 
(1958). All three figures show incompletely preserved specimens no two of 
which are alike. The few poorly preserved specimens at my disposal from 
TorokbAlint and Eger do not permit a revision of the species.

Found in Pitar beyriehi and P. polytropa communities.,
Hungarian Upper Oligocene o c c u r r e n c e s: Tbr6kbdlint-2, Eger-l/k. 
Distribution: in the Paratethyan Upper Oligocene and Lower

Miocene.

Volutacea
Olividae

Genus: OLIVELLA Swainson, 1835
Subgenus: LAM I’RODOMA Swainson, 1840

Olivella (Laniprodoma) clavula vindobonensis Csepreghy- 
Meznerics, 1954

Pl. XLIV, figs 7-8

1856 Oliva clavula Lam. Hornes, p. 49, Pl. 7, fig. 1 (non Lamarck) 
1954 Olivella clavula vindobonensis n. subsp. Csepreghy-Meznerics, 

p. 44, PI. 6, figs 3, 9
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1966 Olivella clavula vindobonensis Cs.-M. — Strausz, p. 360, Pl. 72, 
fig- 6

A tall slender shell of five whorls, with a tall last whorl. A depressed 
spire of straight and even coeloconoid outline can be established even 
though the shell is corroded. The whorls are flat, the sutures impressed, 
well-marked. The last whorl is slightly convex; the tall narrow aperture 
exhibits a siphonal notch. Our specimen has seven oblique, well-defined 
strong columellar folds, the first and last one of which are somewhat stronger 
than the rest. There is a narrow siphonal fasciole above the columellar folds, 
and another, somewhat wider fasciole farther up.

Dimensions. Height: 16.3 mm; diameter: 5.6 mm.
Differs from 0. clavula (Lamarck, 1810) s. s. in its lower spire, broader 

last whorl and stands in this respect closer to the subspecies figured by 
Hornes and distinguished by the subspecific name vindobonensis by 
Csepreghy-Meznerics. It differs, however, also from this latter in its 
somewhat smaller size and less pointed spire.

Found in a shallow sublittoral facies.
Hungarian Upper Oligocene occurrence: Dbmbs-2.
Distribution: the subspecies used to be known from the Para- 

tethyan Miocene. Its earliest occurrence is doubtless that at Domos. 0. cla
vula s. s. occurs in the Mediterranean-Atlantic Miocene and has not so fai 
been signalled from the Oligocene.

G e n u s: TORTOLIVA Conrad, 1865 
Tortoliva subcanalifera (d’Orbigny, 1852) 

Pl. XLIV, figs 5—6; Pl. LI, fig. 6
1856 Ancillaria canalifera Lam. — Hornes, p. 53, Pl. 6, fig. 3 (non 

Lamarck)
1882 Ancillarina suturalis Bon.—Bellardi, p, 217, Pl. 12, fig. 38
1882 Ancillarina apenninica Bell. — Bellardi, p. 219, Pl. 12, fig. 39 

?1889 Ancillaria canalis Koen. — Koenen, p. 268, Pl. 23, figs 5—7
1914 Ancilla suturalis Bon. — Telegdi-Roth, p. 25
1925 Ancilla suturalis Bon. — Kautsky, p. 136
1928 Tortoliva subcanalifera Orb. — Cossmann et Peyrot, p. 190, PL 

12, figs 13—14
1936 Ancilla suturalis Bon. — Noszky, p. 71
1940 Ancillaria canalifera Desk. — Noszky, p. 41

?1943 Ancilla canalis Koen. Albrecht et Valk, p. 70, Pl. 6, fig. 151
1958 Ancilla suturalis Bon. — Sene§, p. 157
1964 Ancilla canalifera Lam. Baldi, p. 148, 1’1. 1, fig. 9 (non 

Lamarck)
1966 Tortoliva subcanalifera Orb. Strausz, p. 359, Pl. 72, figs I -5
A small to medium-sized, tall, slim shell on which very little except the 

last whorl is visible. The exceedingly low, obtusely pointed spire is made 
up of five whorls. The whorl outlines are flat; surfaces are smooth but for 
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the leaning growth lines. The last whorl is slightly convex adapically, 
hardly so abapically. The base exhibits siphonal fascicles: the growth lines 
on these follow the abapical outline of the aperture. Next to the adapical 
siphonal fasciole there is a broader or narrower furrow; the lowermost 
siphonal fold transgresses onto the columella. The aperture weakly tapers 
upwards, with a broad notch for the inhalant siphon at its bottom.

Dimensions. Height: 26 mm; diameter: 10.5 mm.
According to Cossmann and Peyrot (1928), T. suturalis (Bonelli in 

D’Orbigny 1852) is fully identical withT. subcanalifera (D’Orbigny, 1852) 
of Southwestern France. On the other hand, they enumerate numerous 
differences between T. subcandlifera = suturalis and the Eocene species 
T. canalifera (Lamarck, 1802).

The distinctive features include the different height of the spire and 
a spiral constriction on the adapical part of the last whorl in T. canalifera. 
There are only traces of this constriction in T. subcanalifera-. for instance, 
on the last whorl of the specimens from Eger there is just a sharp abapertur
al bend of the growth lines immediately below the suture. The phylogenetic 
connexion with the Eocene species is not, then, in doubt, but it does not 
seem justified to contract the two.

In shallow sublittoral communities.
Hungarian Upper Oligocene occurrences: Budafok-1/4, Eger-l/k.
Distributio n. This is a Mediterranean-Atlantic Oligocene-Miocene 

species, represented probably also in the Boreal Oligocene.

Mitridae
Genus: VEXILLUM Bolten in Boding, 1798

Subgenus: CONOMITRA Conrad, 1865

Vexillum (Conomitra) peyreirense (Cossmann et Peyrot, 1928)
Pl. XLV, fig. 3

1928 Conomitra peyreirensis n. sp. — Cossmann et Peyrot, p. 128. 
Pl. 7, figs 8—9

1961 Vexillum peyreirense C. et P. — BAldi (in BAldi et al.), p. 103, 
Pl. 4, fig. 11

A small fusiform shell. The paucispiral protoconch consists of t wo whorls, 
The six whorls of the teleoconch are slightly convex. The shell surface is 
smooth and shiny except for a single spiral groove below the adapical 
suture. The last whorl, on the other hand, exhibits weak traces ol a spiral 
ornament that grow stronger towards the base. The inner lip bears four 
strong folds the abapical ones of which are more steeply leaning than the 
adapical ones. The inner side of the outer lip carries 13 parallel, horizon a 
laths.

Dimensions. Height: 8.5 mm; diameter: 3.5 mm.
Can bo readily distinguished from P. sMin^eusis Speyer, 1 >.

slenderer shape and more pointed spire.
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Found in Hinia-Cadulus communities.
Hungarian Upper Oligocene occurrences: Eger-1/6, Novaj-1.
Distribution. Known besides the above localities only from the 

Upper Oligocene of the Atlantic province.

Volutidae
G e n u s: VOLUTILITHES Swainson, 1829 

Volutilithes multicostata Bellardi, 1890 
Pl. XLIII, figs 4—5

1890 Volutilithes multicostata Bell, et var. div. — Bellardi, p. 10, 
Pl. 1, fig. 7

1900 Volutilithes multicostata Bell. — Rovereto, p. 173
1910 Voluta multicostata Bell. — Kranz, p. 266
1940 Volutilithes multicostata Bell, cum var. div. — Noszky, p. 36
Most of the shell of six whorls is covered by the last whorl. Whorls are con

vex. The penultimate and last whorls exhibit a narrow, concave sutural 
ramp. The shell is covered with strong axial ribs as wide as the spaces 
between them, numbering 16 on the last whorl. Tapering to somewhat 
pointed nodes on the shoulder, these ribs suddenly weaken there and con
tinue in this weaker form on the ramp proper. There is no spiral ornament, 
except for the base, where spiral ribs appear first in the intercostal furrows, 
and farther downward even on the backs of the axial ribs. On the inner 
lip there are three slightly leaning, rather strong folds and, moreover, 
one pair of weaker folds on either side of the most adapical strong fold. 
On the outer lip there are 20 folds, discontinued in the median zone of the 
last whorl.

Dimensions. Height: 39 mm; diameter: 18 mm.
The Vohitilithes are predators feeding on bivalves, and possibly also scav

engers. V. multicostata has turned up in the medium-depth sublittoral 
Flabellipecten-Odontocyathus community.

Hungarian Upper (Higoeene o c c u r r e nee: Eger-2.
Distribut io n. This is a Mediterranean Oligocene species, sporadi

cally represented also in the Oligocene of the Paratethys.

Volutilithes proxima Sacco, 1904
Pl. XLV, fig. 6

1890 Volutilithes consanguinea Bell. Bellardi, p. 11, PI. 1, fig. 9
1904 Volutilithes proxima Sacc. Sacco, p. 90
1940 Volutilithes proxima Sacc. Noszky, p. 35
1958 Volutilithes proxima Sacc. Senes, p. 159, Pl. 24, figs 325 326
1964 Volutilithes proxima Sacc. Baldi, p. I IS
My only fragmentary specimen from Budafok differs in the following 

traits from the foregoing species (V. multicostata); it is somewhat smaller; 
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the sutural ramp is somewhat wider; the axial ribbing is somewhat sharper, 
wider-spaced; and, what is most important, there are deep narrow spiral 
grooves incised into the whole shell surface including the axial ribs below 
the shoulder of the last whorl.

Dimensions. Height ~ 35 mm.
Fully identical with Senes’ (1958) Kovacov specimen, but both forms 

differ somewhat in the slightly stronger spiral ornament and less gradate 
spire from the type from Cassinelle.

Known from a shallow sublittoral facies.
Hungarian Upper Oligocene occurrence: Budafok-1/4.
D i s t r i b u t i o n. Known in addition to the Paratethyan also from 

the Mediterranean Oligocene.

Volutilithes permulticostata Telegdi-Roth, 1914 
Pl. XLIII, figs 6-7

1914 Volutilithes 
figs 3—5

1936 Voluthilites
71940 Volutilithes

1961 Volutilithes
103

permulticostata n. sp. — Telegdi-Roth, p. 26, Pl. 4,

permulticostata T.-R. — Noszky, p. 72
cfr. permulticostata T.-R. — Noszky, p. 37
permulticostata T.-R. — Baldi (in Baldi et al.), p.

A relatively small shell of six whorls. The protoconch occupies the first 
three smooth' whorls. The whorls of the teleoconch are convex, with a nar
row concave sutural ramp, The shell is covered with dense axial ribs hardly 
narrower than the spaces between them. The axial ribs bear weak nodes 
on the shoulder and are very weak on the sutural ramp. I he ornament is 
complemented by very shallow wide-spaced spiral grooves that grow some
what stronger on the base only. On the weak obscure inductura, there are 
2 or 3 weak columellar folds very deep in the aperture.

Dimensions. Height : 25 mm; diameter: 11 mm (large specimen), height: 
18 mm; diameter: 8 mm (average specimen).

At n first ghinco, it resembles I . ihhIticostata, l>ut there tire the following 
fundamental differences: P. permulticostata is much smaller, with a fragile 
shell; its axial ribbing is much denser; the ribs are weakly nodose along 
the shoulder; the spiral ribbing, although weak, covers the entire shell. Also 
there are no folds on the inner side of the outer lip and the folds on the inner 
lip are much weaker and less numerous. _

A deep sublittoral and bathyal facies index, frequent in the Ihnut- 
Cadulus community, it occurs sporadically also in the medium-depth su >- 
littoral Flabellipecien-Odautocyathus community.

Hungarian Upper Oligocene occurrences: Leanyfahi-2, Dejtai, 
Eger-1/6, -1/k, Novaj-1, Mucsony 136.

I) i s t r i b u t ion. Known only from the above-named occurrences so 
far In the deeper marine facies of the Hungarian Upper Oligocene it play 
the role of an '‘index fossil” together with Hinia schlotheimi and Cadulus 
gracilina.
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Genus: ATHLETA Conrad, 1853 
Athleta rarispina (Lamarck, 1811) 

Pl. XLII, figs 6—7

1856 Voluta rarispina Lam. — Hornes, p. 91, Pl. 9, figs 6—10
1890 Volutilithes rarispina Lam. — Bellardi, p. 18, Pl. 1, fig. 22
1914 Volutilithes rarispina Lam. — Telegdi-Roth, p. 26, PL 2, figs 

1—3, 5, 12
1928 Volutilithes ficulina Lam. var. rarispina Lam. — Cossmann et 

Peyrot, p. 155, Pl. 11, figs 18—22
1936 V oluthilites rarispina Lam. — Noszky, p. 72
1937—38 Voluthilites Telegdyi n. sp. — Gaal, p. 9, textfig. 3

?1940 Volutilithes cfr. rarispina Lam. — Noszky, p. 38
1954 Volutilithes ficulina rarispina Lam. — Csepreghy-Meznerics, p.

49, Pl. 7, figs 3, 5
1958 Athleta rarispina Lam. — Senes, p. 160, Pl. 22, figs 294—303
1958 Athleta telegdyi Gaal — Sene§, p. 160, Pl. 22, figs 288—293
1961 Athleta rarispina Lam. — Baldi (in Baldi et al.), p. 104
1966 Voluta ficulina rarispina Lam. — Stravsz, p. 372, (partim) Pl.

64, fig. 12; Pl. 65, fig. 7; Pl. 66, figs 1—2

A medium- to large-size massive shell covered almost entirely by the tall 
last whorl. Of the spire only the pointed small apex of 2 or 3 whorls is 
visible, emerging above the common convex sutural ramp of the last and 
penultimate whorls. This broad ramp bends down without a sharp shoulder 
towards the base. In the region where a boundary between the gradually 
merging sutural ramp and the base can be tentatively drawn, there are 
wide-spaced pointed nodes (5 or 6) growing weaker adaperturally. Ornament 
includes besides the growth lines and folds weak spiral ribs growing gradu
ally stronger downward on the base. Aperture tall, broad. The shiny, 
smooth surface of the strongly callous, massive inductura is in the same 
prosocline plane as the aperture. The inductura covers a significant portion 
of the last whorl: indeed, in young specimens, it may reach up as far as 
the apex. Inside the aperture, the inductura exhibits four columellar folds, 
the abapical ones of which are more oblique than the adapical ones.

Dimensions. .Height: 45 mm; diameter: 32 mm.
According to Gaal (1937—38), A. telegdyi (GaAl, 1937—38) differs from 

A. rarispina in that the inner side of its outer lip is smooth, edentate. This, 
however, is at best a subspecific difference, because vague traces of this 
dentition can be observed even on those few Hungarian Upper Oligocene 
specimens with undamaged outer lips. Precisely for the practical reason 
of the frequent missing of the outer lip, I feel even the subspecific distinc
tion of the Hungarian form to be superfluous.

This is a typical shallow sublittoral species, abundant in the Glycymeris 
latiradiata ami Pitar polytropa communities.

Hungarian Upper Oligocene occurrences: Kesztblc-1, Dbmbs-2, 
Budafok-1/4, Pomaz-1, Leanvfahi-3, -4, Di6sjenb-7, -24, Egor 1/k, Novaj-1.
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Distribution. This is a Mediterranean-Atlantic Miocene species 
known also from the Paratethyan Miocene whose earliest known occurrence 
is in the Central Paratethyan Upper Oligocene.

Athleta ficulina (LAMARCK, 1811) 
Pl. XLIII, figs 1—2

1856 Voluta ficulina Lam. — Hornes, p. 92, Pl. 9, figs 11—12
1890 Volutilithes ficulinus Lam. et var. div. — Bellardi, p. 16
1897 Voluta ficulina Lam. — Wolff, p. 284, Pl. 27, fig. 14
1914 Volutilithes ficulina Lam. — Telegdi-Roth, p. 27, Pl. 2, figs 4,

6 7 11
1928 Volutilithes ficulina Lam. — Cossmann et Peyrot, p. 151, Pl. 10, 

figs 14—17; Pl. 11, fig- H
1936 Voluthilites ficulina Lam. et var. sulcata Grat. — Noszky, p. 72
1936 Volutilithes ficulina Lam. n. var. bistriata — Noszky, p. 72, Pl. 5, 

fig. 77
?1940 Volutilithes cfr. ficulina Lam. — Noszky, p. 38

1958 Athleta ficulina ficulina Lam. — Sene§, p. 159, 1’1. 22, figs 304—
3111961 Athleta ficulina Lam. — Baldi (in Baldi et al.), p. 104

1962 Athleta. ficulina Lam. — Holzl, p. 183, Pl. 10, fig. 3
1964 Volutilithes ficulina Lam. — Raileanu et Negulescu, p. 178, 

Pl. 15, figs 1—3 • v ™
1966 Voluta ficulina rarispina Lam. — Strausz, p. 372 (partim), 11.

64, figs 13—14; Pl. 65, figs 1, 4, 8, 9; (non Lamarck)

X large shell with a very low, coeloconoid spire and a voluminous last 
whorl. The outline of the' last whorl exhibits an obtuse shoulder in its 
adapical sixth. This shoulder bears 10 squat massive spines. The basal por
tion of the last whorl is slightly concave, and covered with broad flat spiral 
ribs separated by narrow intercostal spaces. The sutural ramp is smoot i, 
slightly concave, covered with adaperturally strengthening growth hues 
only. The whorls of the spire are covered up to their spiny shoulders >y 
the respective subsequent whorls. A substantial part of the last whorl is 
covered by a thick shiny half-elliptical inductura which on its portion inside 
the aperture exhibits four oblique folds. These folds weaken adapica y. 
The pinched adapical end of the elongate aperture reaches almost up to 
the apex.

Dimensions. Height: 66 mtn; diameter: 45 mm.
Sporadic in all sublittoral facies. . „ . .
Hungarian Upper Oligocene occurrences: Diosjeno-8, Lg - I

‘d i s Shu t ion. Widespread all over the H^pean Mioc^
in the Central and Western Paratethys as early as the Uppei Oligoce .
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Cancellariidae
Genus: EGEREA Gabor, 1936 

Egerea collectiva Gabor, 1936 
Pl. XLIV, figs 1—4

1936 Egerea collectiva n. gen. et n. sp. — Gabor, p. 7, Pl. 1, fig. 13
1936 Egerea collectiva Gab. et nov. var. pyruloides et nassaeformis —

Noszky, p. 73, Pl. 5, fig. 12
1940 Trigonostoma (Egerea) collectivum Gab. — Wenz, p. 1359, textfig.

3844

A squat fusiform, rather massive shell, with a hardly emergent low pointed 
spire of not more than 3 or 4 whorls and a large-sized last whorl. The spire 
whorls have no sutural ramp, but the last whorl exhibits a narrow, flat, 
gently sloping one that grades into the base without a sharp shoulder. 
Likewise on the last whorl, somewhat above the median line and below the 
rounded shoulder just mentioned, there is a slightly concave spiral band. 
The last whorl and, in fact, the entire shell is widest right below this con
cave zone. The last whorl exhibits a more or less strong spiral ornament of 
flat ribs and fine threads. The ornament on the Budafok specimen is much 
stronger than on the ones from Eger. Axially there are just the growth 
lines, although on the sutural ramp of the last whorl there are irregular 
collabral folds strengthening adaperturally. The oval aperture tapers to a 
point at its top and ends in a backward-bent, very short and narrow siphon- 
al canal at its bottom. In the continuation of this latter there is a strong 
siphonal fascicle running around the inductura-covered umbilicus. The 
inductura itself is thin, extensive on the last whorl and sharply delimited. 
The inner lip exhibits two short oblique columellar folds. The outer lip is 
sharp, and smooth on the inside.

Dimensions. Height: 34 mm (large, damaged specimen); Height: 30 mm; 
diameter 29 mm.

Found in shallow sublittoral facies.
Hungarian Upper Oligocene o c c u r r e n c e s: Budafok 1/4, Eger-l/k. 
Distribution: found so far only at the above-named localities.

G e n u s: UNIA Jousseaume, 1887 
Uxia granulata (NYST, 1843) 

Pl. XLV, fig. 5

1856 Cancellaria granulata Nyst — Beyrich, p. 567, 1’1. 26, figs 7 9
1867 Cancellaria granulata Nyst Speyer, p. 17S), PI. 16, figs 6 8
1889 Cancellaria granulata Nyst Koenen, p. 135, 1’1. 9, figs 4 6
1943 Uxia granulata Nyst Albrecht et Valk, p. 75, I’l. 7, figs 179

184
1953 Uxia granulata Nyst — Gorges, p. 97
1957 Uxia granulata Nyst Glibert, p. 74
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1958 Cancellaria granulata Nyst — Senes, p. 161
1963 Uxia granulata Nyst — Baldi, p. 92, Pl. 6, fig. 10

A fusiform spire of five whorls, with an ornament of strong sharp axial 
ribs thinner than the spaces between them numbering 10 on the last whorl. 
The ribs are slightly oblique, with an adapertural bend to the adapical ends 
of some of them. There are weak spiral threads that cross also the backs 
of the axial ribs. The spire is about as tall as the last whorl.

Dimensions. Height: 18 mm; diameter: 8 mm.
In medium-depth sublittoral facies.
Hungarian Upper Oligocene occurrences: Torbkbalint-2, Dejtar.
Distribution. A Boreal Oligocene species, it turns up sporadically 

also in the Upper Oligocene of the Central Paratethys.

Genu s: BONELLITIA Jousseaume, 1887 
Bonellitia evulsa (Solander in Brander, 1766) 

Pl. XLI, figs 7—8

1856 Cancellaria evulsa Sol. — Beyrich, p. 556, Pl. 26, figs 2—5
1863 Cancellaria evulsa Sol. var. y postera Beyr. — Sandberger, p.

257, Pl. 20, fig. 4
1867 Cancellaria evulsa Sol. var. y postera Beyr. — Speyer, p. 177, Pl.

16, figs 1—4
1889 Cancellaria evulsa Sol. et var. minor — Koenen, p. 117, Pl. 10, 

figs 1—4
1894 Bonellitia evulsa Brand, et var. div. — Sacco, p. 45, Pl. 3, figs 

12—19
1914 Admete evulsa Sol. var. postera Beyr. — Telegdi-Roth, p. 40
1925 Admete evulsa Sol. — Kautsky, p. 143
1936 Admete evulsa Sol. cum var. div. — Noszky, p. 73—74
1952 Bonellitia evulsa Sol. — Gorges, p. 97
1957 Admete evulsa Sol. Glibert, p. 74, Pl. 6, fig. 2
1962 Bonellitia evulsa Sol. — HdLZL, p. 186, PI. 10, fig. 5
1963 Bonellitia evulsa Sol. — BAldi, p. 92, Pl. 6, figs 8—9

A squat fusiform shell of six whorls; spire occupying one-quarter of total 
shell height. Last whorl strongly convex, inflated. Surface covered with 
strong, round-backed, somewhat leaning axial ribs with adapical ends 
adaperturally bent. The dense spiral ribbing independent of the axial rib
bing is an alternation of weaker and stronger ribs and threads. 1 here is a 
substantial induetura of semicircular outline, bearing seven obliquecolu- 
mellar folds within the aperture.

Dimensions: Height: 21 mm; diameter: 14 mm.
The density of the spiral ribbing is variable. The Hungarian form <0 eis 

from the North German specimens in that its induetura is somewhat more 
extensive. According to Sacco (1894) and Kautsky (1925), it is k cn n a 
with B. bcllardii (Michhlotti 1847).
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Known from shallow and medium-depth sublittoral communities.
Hungarian Upper Oligocene occurrences: Solymar 84, 85, Torok- 

balint-1, Leanyfalu-4, Dejtar, Eger-l/k.
Distribution: this Boreal-Mediterranean species first arises in 

the Eocene and is ubiquitous up to the end of the Miocene in the Boreal 
province and — provided it is truly identical with B. bellardii — also in the 
Paratethys and the Mediterranean province.

Genus: BABYLON ELLA Conrad, 1865 
Babylonella fusiformis pusilia (Philippi, 1843) 

Pl. XLV, fig. 4

1856 Cancellaria pusilia Phil. — Beyrich, p. 573, Pl. 28, figs 1—2 
1867 Cancellaria subangulosa Wood — Speyer, p. 179, Pl. 16, figs 10—13 
1952 Babylonella fusiformis pusilia Phil. — Gorges, p. 98, Pl. 2, fig. 74 
1957 Admete fusiformis Cantr. — Glibert, p. 75

?1962 Admete aff. fusiformis pusilia Phil. — Holzl, p. 188, Pl. 10, fig. 7

A small slender shell whose spire is twice as high as the last whorl. The 
whorls of the five-whorl teleoconch are strongly convex with a narrow 
sutural ramp and a vague shoulder. There is a strong axial ribbing, with 
ribs hardly narrower than the spaces between them numbering 15 on the 
last whorl. The 6 to 7 thin but strong spiral ribs continue also on the backs 
of the axial ribs. Together they constitute a cancellate ornament. Some 
specimens exhibit weaker spiral ribs alternating with the above-mentioned 
stronger ones. The inner lip bears two columellar folds.

Dimensions. Height: 8 mm; diameter: 3.5 mm.
Glibert (1957) does not distinguish B. fusiformis (Cantraine, 1836) 

from B. pusilia.
Found in a Pitar polytropa community.
Hungarian Upper Oligocene occurrence: Eger-l/k.
Distribution: the subspecies is sporadic in the Paratethyan Upper 

Oligocene and in the Boreal Oligocene. B. fusiformis s.s. occurs in the 
Boreal and Mediterranean Miocene.

Marginellidae 
Genus: MARGINELLA Lamarck, 1799 

Marginella gracilis Fuchs, 1870 
Pl. XLV, fig. 1

1870 Marginella gracilis n.sp. — Fuchs, p. 147, Pl. 4, figs 6 8
1936 Marginella gracilis Euchs — Noszky, p. 74

A slender shell of four whorls; spire hardly lower than last whorl. Sutures 
hardly visible. Whorls convex, except for a narrow, slightly concave band 
below the adapical suture. The shell is entirely smooth without a trace of 
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an ornament. Of its four strong columellar folds, the adapical one is hori
zontal; the others become more and more oblique downwards. The outer 
lip forms a strong varix.

Dimensions. Height: 11 mm; diameter: 4.5 mm.
Found in a Pitar polytropa community.
Hungarian Upper Oligocene occurrence: Eger-l/k.
Distribution. Known in addition to the above-named locality 

also from the Mediterranean Oligocene.

Marginella vadaszi Baldi, 1961 
Pl. XLV, fig. 2

1961 Marginella vadaszi n.sp. — Baldi (in Baldi et al.), p. 104, Pl. 4, 
fig. ‘12

A three-whorl shiny smooth squat shell with a very low spire and an 
obtuse rounded apex. Sutures rather obscure. Adapical zones of whorls 
slightly concave: the last whorl is, however, markedly convex below the 
concave zone. The inner lip bears four strong oblique columellar folds.

Dimensions. Height: 5.2 mm; diameter: 2.4 mm.
Differs from M. pergracilis Koenen, 1890 in whorl outline.
Found in Hinia-Cadulus communities.
Hungarian Upper Oligocene o c c u r r e n c e s: Eger-1/6, Novaj-1.
D i s t r i b u t i o n: known from the above-named localities only.

Conacea
Turridae

Genus: TURRIS Bolten in Rodino, 1798 ( = Pleurotoma 
Lamarck, 1799)

8 u b g e n u 8 : FUSITURRI8 Thiele, 1929
Turns (Fusittirris) duchasteli (Nyst, 1836) 

Pl. XLVI, figs 1—4

1863 Pleurotoma Duchastelii Nyst — Sandberoer, p 237, Pl. 15, fig. 13 
1866 Pleurotoma Duchasteli Nyst — Deshayes, p. 377, Pl. 99, figs 21 22 
1887 Pleurotoma Duchastelii Nyst et var. div. — Speyer, p. 191, 11. 20, 

figs 6—13; PI. 21, figs 1—3
1897 Pleurotoma Duchastelii Nyst var. amblyschisma Sandb.

p. 288, Pl. 27, figs 21—22 „
1914 Pleurotoma Duchastelii Nyst Telegdi-Roth, p. 17,11. l.tigs
1936 Pleurotoma Duchastelii Nyst et var. div. — Noszky, p. -5
1936 Pleurotoma Duchastelii Nyst n. var. incostata — NOSZKY, p. >

1936 Pleurotoma flexicostata Gleb, n.var. veniricosa — Noszky, p. to 
Pl. 6, fig. 10
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1952 Turris duchasteli Nyst — Gorges, p. 103
1957 Turris duchasteli Nyst — Glibert, p. 77, Pl. 6, fig. 8
1958 Fusiturris Duchastelii Nyst — Sorgenfrei, p. 258, Pl. 54, fig. 177
1958 Turris duchasteli Nyst — Senes, p. 164
1958 Turris duchasteli flexiplicata Nyst — Holzl, p. 269, Pl. 22, fig. 3
1962 Turris duchasteli Nyst — Holzl, p. 191
1963 Turris duchasteli Nyst — Baldi, p. 93, Pl. 7, figs 4—6

This is a small to medium-sized slender turrid whose spire is longer than 
the last whorl. None of the specimens at our disposal has an undamaged 
protoconch. The teleoconch consists of 10 whorls on the largest speci
mens. Whorls hardly convex, with a sinus in the median zone. Down to 
about the 6th or 7th whorl of the teleoconch there is a dense pattern of thin 
collabral ribs. On the later whorls, the axial ribs grow gradually weaker 
adaperturally, merging into the growth lines. The ornament is complemented 
by a fine spiral ribbing, stronger in the furrows between the collabral ribs.

Dimensions. Height: 26 mm; diameter: 9 mm.
There is considerable variety in size and in the strength of the collabral 

ribbing. At Torokbalint, for instance, most specimens have just 6 or 7 
whorls with a strongly marked ribbing. In some extreme variants from Eger 
and Torokbalint, the collabral ribbing is restricted to the earliest whorls 
and is weak even there, whereas the rest of the shell just bears the fine 
spiral ribs. These varieties correspond to the Hemmoor form T. duchasteli 
flexiplicata (Kautsky 1925).

The turrids (pleurotomids) are specialized predators (Toxoglossa) of 
whose feeding habits and ways of life precious little is known. They are 
stenohaline-marine forms without exception. Wherever they are represented 
in a fauna by numerous species, a rather deep-water, deep sublittoral or 
bathyal facies can be presumed. T. duchasteli proper occurs, however, in 
shallow and medium-depth sublittoral facies.

Hungarian Upper Oligocene occurrences: Tok 52, Solymar 72, 
Torokbalint-l, -2, Diosjeno-7, Eger-l/k.

Distribution. A Boreal Oligo-Miocene species, widespread in the 
Paratethyan Oligocene, it occurs also in the Lower Miocene of the Western 
Paratethys.

Turris (Fusiturris) selysi (KONINCK, 1837) 
Pl. XLVII, figs 9-10

1863 Pleurotoma Selysii Kon. Sandberger, p. 236, PI 15. fig 12'
Pl. 16, fig. 4 '

1867 Pleurotoma Selysii Kon. — Speyer, p. 189, Pl. 20, figs 1 5
1877 Pleurotoma Selisi Kon.? — Bellardt, p. 31
1904 Pleurotoma Selisi Kon. Sacco, p. 42, Pl. II, fig. 36
1914 Pleurotoma Selysii Kon. Telegdi Roth, p. 19, PI I, figs 19 21
1936 Pleurotoma Selysii Kon. Noszky, p. 76
1940 Pleurotoma Selysii Kon. Noszky, p. 42
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1952 Turricula selysi polytropa Koen. — Gorges, p. 100
1957 Turris selysi Kon. — Glibert, p. 78, Pl. 6, fig. 9^
1958 Clavatula selysii mut. polytropa Koen. — Sene§, p. 164
1962 Turricula selysi Kon. — Holzl, p. 194, Pl. 10, fig. 11
1963 Turris selysi Kos. — Baldi, p. 94, Pl. 7, figs 9—10
None of the specimens we possess of this rare species is entirely undam

aged. This is a medium-sized turrid with a slender, tall shell and a tall, 
gradate spire. Sutural ramp markedly concave, shoulder near the median 
line of the whorl. Sinus on the shoulder (this is a generic character!). The 
shoulder bears 11 to 13 strong, rounded nodes. These nodes continue down
ward on the whorls in broad, flat, abapically weakening collabral ribs. 
Spiral ornament subordinate, largely restricted to the early whorls, in the 
form of a wide-spaced weak ribbing. The late whorls bear no spiral ornament 
at all, except on the base.

Dimension. Diameter: 11 mm (largest specimen from Torokbalint).
Found in shallow and medium-depth sublittoral deposits.
Hungarian Upper Oligocene occurrences: Torokbalint-1, -2, 

Eger-l/k.
D i s t r i b u t i o n: A Boreal-Mediterranean Oligocene species, rather 

widespread also in the Paratethyan Oligocene, it nowhere passes the Oligo- 
cene-Miocene boundary.

Turris (Oxytropa) konincki (Nyst, 1843)
Pl. XLVI, figs 5 6

1867
1877
1890
1914
1936
1940
1952
1957
1962
1963

Pleurotoma Koninckii Nyst 
Pleurotoma Konincki Nyst 
Pleurotoma Konincki Nyst 
Pleurotoma Koninckii Nyst

Speyer, p. 186, Pl. 18, figs 1 10
Bellardi, p. 31, 1’1. 1, fig. 19
Koenen, p. 355, 1’1. 27, figs 1 3

Telegdi-Roth, p. 20,1’1. l.figs 16 17
Pleurotoma Konincki Nyst Noszky, p. 76
Pleurotoma Konincki Nyst - Noszky, p. 42
Turricula konincki Nyst Gorges, p. 101
Turris konincki Nyst Glibert, p. 76, Pl. 6, fig. 4
Turris konincki Nyst Holzl, p. 190, Pl. 10, fig. 10
Turris konincki Nyst Baldi, p. 94, Pl. 7, fig. 8 

k A slender medium-sized turriculate shell with a tall spire. On our speci
mens the protoeonch is poorly preserved or broken off. Sutural ramp 
concave; shoulder a fairly broad band coinciding with the deep and narrow 
sinus (generic character!). The axial ornament, if any, is restricted toJ He 
earlier whorls: it consists of short flat close-spaced ribs on the shoulder. 
There is, however, a very fine spiral ornament covering the entue s a 
The growth lines are also sharp and well defined throughout.

Dimensions. Height ~ 35 mm; diameter: II mm.
Found in shallow and medium-depth sublittoral facies.
Hungarian Upper Oligocene o c e u r r e n ce s: I orokhaImD ■.4, 
I) i s 1 r i b u t i o n. This is a Boreal -Mediterranean Oligocene specie.

that nowhere passes the Oligocene-Miocene boundary.
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Subgenus: GEMMULA Weinkauff, 1876

Turris (Gemmula) coronata (Munster in Goldeuss, 1844)
Pl. XLVI, fig. 11

1856 Pleurotoma coronata Munst. Hornes, p. 355, Pl. 52, fig. 9
1862 Pleurotoma coronata Munst. — Speyer, p. 80
1867 Pleurotoma coronata Munst. Koenen, p. 89
1904 Pleurotcrma coronata Munst. et var. div. Sacco, p. 41, Pl. 11, 

figs 27 33
1914 Pleurotoma coronata Munst. var. lapugyensis H. et A. — Telegdi- 

Roth, p. 18, Pl. 1, figs 22 23
1936 Pleurotoma coronata Munst. var. lapugyensis H. et A. Noszky, 

p. 76
?1936 Pleurotoma odontophora Koen. Noszky, p. 76

1940 Pleurotoma coronata Bell. n. var. erecta (?) Noszky, p. 42
1953 Clavatula coronata Munst. Csepreghy-Meznerics, p. 10, Pl. 2, 

figs 9 — 12
1954 Turris coronata Munst. — Glibert, p. 7, Pl. 2, fig. 4
1960 Turris coronata Munst. Baldi, p. 78
1961 Turris coronata Munst. Baldi (in Baldi et al.), p. 105, Pl. 4, 

fig. 14
1964 Gemmula coronata Munst. — Anderson, p. 282, Pl. 32, fig. 227
1966 Pleurotoma trifasciata Horn. Strausz, p. 419 (partim, non 

Hornes)
A small slender turrid with a protoconch of four smooth whorls and a 

teleoconch of six whorls. In the median line or somewhat below it there is a 
narrow shoulder bearing a very close-spaced pair of densely nodose spiral 
ribs. The adapical part of the concave sutural ramp bears a single spiral 
keel. There is a similar spiral keel below the shoulder. The entire whorl 
surface is covered with dense spiral threads. Sinus deep and narrow, situated 
on the shoulder (generic character).

Dimensions. Height: 12.5 mm: diameter: 4 mm.
Frequent in the deep sublittoral shallow bathyal facies, it is a rarity 

in communities inhabiting shallower waters.
Hungarian Upper Oligocene occurrences: Le^nyfalu-2, Dejtdr, 

Eger-1/6, -1/k, Novaj-1.
Distribution: Sporadic in the Boreal and perhaps also in the 

Atlantic Oligocene {"Pleurotoma rotata Brocc. mut, peyrerensis Cossmann 
et Peyrot, 1931”), as well as in the Boreal and Mediterranean Miocene. 
In the Paratethys, it arises in the Upper Oligocene and persists to the end 
of the Middle Miocene (Badenian).

Turris (Gemmula) trifasciata (Hornes, 1856)
PI. XI AT, fig. 7

1856 Pleurotoma trifasciata Horn. Hornes, p. 354, PI. 38, fig. 17
1877 Pleurotoma trifasciata Horn. Bellardi, p. 18, PI. I, fig. 8 
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1925 Pleurotoma trifasciata Horn. — Kautsky, p. 164, Pl. 11, fig. 12 
1953 Clavatula trifasciata Horn. — Csepreghy-Meznerics, p. 11.

Pl. 2, figs 1 — 4
1960 Turris trifasciata Horn. Baldi, p. 77
1961 Turris trifasciata Horn. Baldi (in Baldi et aL), p. 106, Pl. 4.

fig. 15
1966 Pleurotoma trifasciata Horn. Strausz, p. 419 (partim), Pl. 17, 

figs 15—17

On this shell, recalling T. coronata but much larger and squatter, the 
shoulder is below the median line of the whorls. The narrow shoulder is 
bounded by two spiral ribs. It bears weak wide-spaced nodes which grow 
even weaker adaperturally. On the markedly concave sutural ramp there is 
a stronger spiral keel near the adapical suture. There is another similar 
keel below the shoulder, close to the abapical suture. A weak secondary 
spiral ribbing covers the entire shell. The narrow, deep sinus is on the 
shoulder.

Dimensions. Height ~ 21 22 mm; diameter: 10 mm.
Glibert (1954) and Strausz (1966) contract it with T. coronata. As for 

myself, 1 have in agreement with Csepreghy-Meznerics (1953) perceived 
(Baldi 1960), and still do perceive, a specific difference between the two 
types. T. coronata is much smaller and slimmer. The shoulder is most often 
in the median position; the nodosity of the shoulder is closer-spaced. In 
contrast, T. trifasciata is larger and. squatter; its shoulder is below the 
median line, often quite close to the abapical suture, and its nodes are 
wider-spaced. The definitive settling of this point will, however, require a 
much more copious material than is at present available.

■ Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene o e c u r r e nee: Novaj-1.
D i s t r i b u t ion: Known from the Paratethyan, Mediterranean and 

sporadically the Boreal Miocene, it has not been encountered in Oligocene 
localities cither than the above-named ones.

Turris (Gemmula) laticlavia (Beyrich, 1848)
IM. XLVI, figs 8 9

1867 Pleurotoma laticlavia Beyr. Speyer, p. 187, IM. 19, figs 1 7
1877
1890
1897
1904 

?1940

Pleurotoma 
Pleurotoma 
Pleurotoma 
Pleurotoma 
Pleurotoma

laticlavia Beyr.? Bellardi, p. 32
laticlavia Beyr. Koenen, p. 360, IM. 28, fig. 4
laticlavia Beyr. Wolff, p. 287. IM. 27, tig. 20
laticlavia Beyr. Sacco, p. 42, IM. 11, figs 3<

laticlavia Beyr.
1943 Turris laticlavia 

235 238
1952 Turris laticlavia
1957 Turris laticlavia

Beyr.

Beyr.
Beyr.

____ Noszky, p. 42
Albrecht et Valk, p. 84. IM. 8,

38 

figs

104— GORGES, p.
Glibert, p. 75, IM. 6, Jig. 3
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1958 Tunis latidavia Beyr. et var. div. — Holzl, p. 271, Pl. 22, figs 
4-5

1962 Tunis latidavia Beyr. — Holzl, p. 191
1963 Tunis latidavia Beyr. Baldi, p. 93, Pl. 7, fig. 11

A small, slender turrid whose spire is somewhat taller than its last whorl. 
The protoconch is not preserved on our specimens. The whorls of the 
teleoconch bear a broad shoulder whose upper border coincides with the 
median line. Sutural ramp markedly concave. Each border of the shoulder 
bears a spiral rib. On the sutural ramp there is a somewhat weaker spiral 
rib close to the adapical suture. The spiral ornament is complemented by 
weak threads. The base likewise bears spiral ribs. Any collabral ribbing is 
restricted to the broad shoulders of the early whorls, where it covers the 
space between the two borders on the shoulder. It lends a vaguely nodose 
look to the spiral ribbing there. The sinus is on the shoulder.

Dimensions. Height: 21 mm; diameter: 9 mm.
Oligocene specimens from Kassel and the Lower Rhine, have a stronger 

secondary spiral ornament than the Hungarian form. There is, however, 
full agreement with a specimen from the Rupelian Hermsdorf clay.

Found in medium-depth sublittoral facies.
Hungarian Upper Oligocene occurrences: Tbrbkbalint-1. -2, 

Anyacsapuszta 27, Becske-2.
Distribution: A Boreal-Mediterranean Oligocene species wide

spread also in the Paratethyan Oligocene, it has been discovered at a single 
Miocene locality, in the South Bavarian Molasse.

Turris egerensis (Telegdi-Roth, 1914)
Pl. XLVI, fig. 10

1914 Pleurotoma egerensis n. sp. Telegdi-Roth, p. 20, Pl. 1, figs 11 12 
1936 Pleurotoma egerensis T.-R. Noszky, p. 76

A turrid somewhat squatter than the ones discussed so far, with a spire 
as tall as the last whorl. A broad flat shoulder covers the entire abapical 
half of all the whorls except the last one. Sutural ramp convex at the 
adapical suture but concave next to the shoulder. Sinus on the shoulder. 
Collabral ribbing not significant except on the early whorls; restricted even 
there to the shoulder and the convex zone of the sutural ramp. The growth 
lines are strong, however, growing weaker on the last whorl only. The entire 
shell is covered with a dense fine spiral ribbing which lends the axial ribs 
and growth lines a somewhat granulate look.

Dimensions. Height: 22 mm; diameter: 9 mm.
Found in Pitar polytropa and liinia Cadulus communities.
Hungarian Upper Oligocene o c c u r r e n c e s: Eger-1/6, 1/k.
D i s t r i b u t i o n: Not known outside the above-named locality.

316



Genus: BATHYTOMA Harris et Burrows, 1891 ( = Dolichotoma 
Bellardi, 1875)

Bathytoma cataphracta (Brocchi, 1814)
Pl. XLIX, fig. 6

1856 Pleurotoma cataphracta Borcc. Hornes, p. 333, Pl. 36, figs 5 9
1863 Pleurotoma subdenticulata Munst. Sandberger, p. 239, Pl. 16, 

fig. 9
1867 Pleurotoma turbida Sol. — Speyer, p. 184, Pl. 19, figs 8—11
1877 Dolichotoma cataphracta Brocc. et var. div. Bellardi, p. 230,

Pl. 7, fig. 20
1897 Pleurotoma subdenticulata Munst. Wolff, p. 285, Pl. 27, fig. 24
1900 Genotia cataphracta Brocc. (an G. turbida Sol.) — Rovereto, p. 181
1904 Bathytoma cataphracta Brocc. et var. div. — Sacco, p. 50, Pl. 13, 

figs 21 — 23
1914 Bathytoma cataphracta Brocc. var. humilis n. var. — Telegdi- 

Roth, p. 23, Pl. 1, fig. 28
1925 Bathytoma cataphracta Brocc. — Kautsky, p. 179, Pl. 11, fig. 33
1932 Bathytoma cataphracta Brocc. et var. div. Cossmann et Peyrot, 

p. 16 19, Pl. 8, figs 45 47, 50 -51
1936 Bathytoma cataphracta Brocc. et var. div. — Noszky, p. 79 80
1936 Bathytoma turbida Sol. Noszky, p. 80
1936 Bathytoma cfr. Degrangei Peyr. Noszky, p. 80
1936 Bathytoma anodon Koen. — Noszky, p. 80
1940 Dolichotoma cataphracta (= Pleurotoma turbida Lam.) Noszky, 

p. 44
?1940 Dolichotoma cfr. subdenticulata Munst. et n. var. reticingulata 

Noszky, p. 43, Pl. 2, fig. 23
1943 Moniliopsis subdenticulata Munst. Albrecht et Valk, p. 88.

Pl. 8, figs 259 262
1952 Bpalxis subdenticulata MCnst. Gorges, p. 105
1957 Bathytoma crenata Nyst Glibert, p. 79, Pl. 6, fig. 17
1962 Bathytoma cataphracta Brocc. Holzl. p. 195
1962 Bathytoma subdenticulata MOnst. Holzl, p. 195, Pl. 10, fig. 12
1963 Bathytoma cataphracta subdenticulata MOnst. Baldi, p. 95, PI.

7, fig. 7
1966 Moniliopsis cataphracta Brocc. Strausz, p. 428. Pl. 18, figs 

11 15

A fusiform, slightly squat shell. The protoconeh comprises three smooth 
whorls succeeded by a half-whorl covered with weak axial ribs. In the 
median line of the 5 or 6 whorls of the teleoconch, or slightly below it. 
there is a swollen but not sharp shoulder. The sutural ramp is strongly 
concave. There is a dense weak spiral ribbing all over the whorls. I here ate 
short, weak axial ribs on the shoulder. The growth lines are rather strong, 
sufficiently so to render the spiral ornament granular on some large spec 
imens. The sinus is on the shoulder.

Dimensions. Height: 32 mm; diameter: 14 mm.
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Numerous characters are rather variable, including slenderness (H/D 
ratio) of the shell, position of the shoulder, strength of the ornament, 
granulation of the spiral ribbing. This is why the separation of B. cata
phracta humilis Telegdi-Roth, 1914, is not justified; nor is that of B. 
cataphracta from B. subdenticulata (Munster in Goldfuss 1843). It is usual to 
distinguish the last two types on the basis of the following characters; B. sub
denticulata is smaller, squatter, with axial ribs on one or two whorls (rather 
than just a half whorl) of the protoconch; the spiral ribbing is not granulate. 
In the Torokbalint specimens, the protoconch resembles B. cataphracta 
whereas its shape and ornament fully agree with that of B. subdenticulata. 
Similar specimens have turned up also at Eger, accompained by larger, 
somewhat slenderer specimens with granulate ornament. The distinctive 
features thus tend to occur in various cross-combinations on the Hunga
rian specimens.

Sporadic but ubiquitous from the shallow sublittoral to the bathyal 
facies, it is more typical of the deeper facies.

Hungarian Upper Oligocene occurrences: Torokbalint-1, Dejtar. 
Eger-16/, -1/k.

Distribution: ubiquitous all over Europe from the deeper Oligo
cene to the end of the Miocene, it is a rather variable species. The form 
cataphracta s.s. is typical of the Mediterranean-Atlantic Oligocene and 
Miocene, the form subdenticulata of the Boreal Oligocene.

Genus: TURRICULA Schumacher, 1817 ( = Surcula Adams, 1853)
Turrieula regularis (Koninck, 1837)

Pl. XLVII, figs 1-5, 8

1863 Pleurotoma regularis Ben. Sandberger, p. 235
1863 Pleurotoma belgica Munst. — Sandberger, p. 233, Pl. 15, fig. 10
1866 Pleurotoma belgica Munst. Deshayes, p. 353, Pl. 99, figs 13 14

?1890 Surcula Beyrichi Phil. Koenen, p. 305, Pl. 25, figs 8 11
1897 Pleurotoma regularis Kon. Wolff, p. 286, Pl. 27, figs 17 19
1914 Surcula regularis Kon. Telegdi-Roth, p. 21, Pl. 1, figs 24 25; 

PL 3, figs 10 13
1936 Surcula cfr. Beyrichi Phil. Noszky, p. 77
1936 Surcula Beyrichi Phil. n. var. gracilis Noszky, p. 77, Pl. 5, fig. 20
1936 Surcula Beyrichi Phil. n. var. simplex — Noszky, p. 77, Pl. 6, 

fig- 8
1936 Surcula Lorentheyi n. sp. - Noszky, p. 77, Pl. 5, fig. 16
1936 Surcula regularis Kon. et var. div. Noszky, p. 77 78
1936 Surcula regularis Kon. n. var. robusta Noszky, p. 78, PI. 6, 

fig- 8
1936 Surcula regularis Kon. n. var. arcuatospirata Noszky, p. 78, 

Pl. 6, fig. 9
1936 Surcula regviaris Kon. n. var. bulbiformis Noszky, p. 79, Pl. 6, 

fig- '
1936 Surcula bulbosa n. sp. Noszky, p. 79, Pl. 6, fig. 2
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1937 Surcula regularis Kon. — Venzo, p. 25, Pl. 2, fig. 3
1943 Clavatula regularis Kon. — Albrecht et Valk, p. 82, Pl. 21, figs. 

804-807
?1943 Clavatula beyrichi Phil. — Albrecht et Valk, p. 82, Pl. 7, figs 

198-199
1952 Surcula regularis Kon. — Ani6, p. 44, Pl. 11, fig. 12
1952 Turricula regularis Kon. — Gorges, p. 99
1957 Turricula regularis Kon. — Glibert, p. 79, Pl. 6, fig. 10
1958 Clavatula regularis Kon. et var. div. — Sene§, pp. 162—163
1962 Turricula regularis Kon. — Holzl, p. 192, Pl. 10, fig. 9
1963 Turricula regularis Kon. — Baldi, p. 95, Pl. 7, figs 1 — 3

A medium- or large-sized fusiform shell. The spire is as tall as or slightly 
lower than the last whorl. The protoconch of our specimens is missing or 
corroded: in the latter case it comprises 2 or 3 whorls. On the whorls of the 
teleoconch there is a concave sutural ramp, with a shoulder in the median 
zone or lower third of the whorls. The part of the whorl below the rounded 
shoulder is convex. The sinus is somewhat above the shoulder, on the 
sutural ramp (this is a generic character!). On the early whorls of the 
teleoconch, there are broad flat collabral ribs below the shoulder, which 
gradually fade out towards the later whorls. The early whorls of/ some 
specimens exhibit weak spiral threads or ribs. Aperture elongate, siphonal 
canal long, straight.

Dimensions. Height: 62.5 mm; diameter: 29.2 mm (specimen inventoried 
under M 63/2039).

It is in order to discuss here the considerable variability of the species, 
which has tempted taxonomists to much superfluous name-giving. Of the 
variable features, let us mention size first and foremost. So much can be 
stated that giant specimens tend to be restricted to the higher horizons of 
the Upper Oligocene.

Further variable features include the width of the last whorl, its degree 
of inflation, and the height of the spire that tends to vary inversely as the 
height of the last whorl. The development of the sutural ramp is also 
variable, so much so that it is altogether missing from some specimens. 
Finally there is variability in the strength (or sometimes the total absence) 
of the collabral ribbing on the early whorls, the presence or absence of the 
spiral ornament, ranging from entirely smooth, unornamented forms 
(frequent at Egor) to heavily ornamented ones (Tdrbkb&lint).

Owing to this considerable variability it is just as difficult to distinguish 
it from its precursor, Lower Oligocene T. beyrichi Philippi, 1846 as from 
its descendant, Boreal Miocene T. steinworthi Semper, 1861. It differs 
according to Glibert (1954) from T. steinworthi in that the sutural ramp 
is absent or at least much less marked. Owing to the considerable variability 
of this feature, however, the independence of T. steinworthi is much in
OOUOV. . . J. , 1

Typical, abundant in the shallow sublittoral Glycymeris latiradiaia and 
Pitar polytropa communities, it is entirely absent from the littora , ie 
deep sublittoral and the bathyal facies.
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Hungarian Upper Oligocene occurrences: Kesztolc-1, Solymar 
72, 84, Torokbalint-1, 2, Budafok-1/4, Pomaz-1, Leanyfalu-4, Szentendre 2, 
Diosjeno-1, -4, -7, -24, -8, ? Retsag-2, Becske-1, Eger-l/k, -2, Novaj-1.

Distribution. Widespread in the Paratethyan and Boreal, and 
sporadic in the Mediterranean, Oligocene. It nowhere passes the Oligocene- 
Miocene boundary, even though, if contracted with hard-to-distinguish 
T. steinworthi, its hemera extends to the Miocene, too.

Turricula ilonae Baldi, 1966
Pl. XLVII, figs 6—7

1961 Turricula regularis Kon. — Baldi (in Baldi et al.), p. 106, pl. 4, 
fig. 13 (non Koninck)

1966 Turricula ilonae n. sp. — Baldi, p. 90, Pl. 3, figs 2—3
A small, very slender, fusiform shell of 7 or 8 whorls. The two smooth 

whorls of the protoconch are succeeded by teleoconch whorls which have 
a shoulder in the median line. The sutural ramp is markedly concave. It 
bears next to the adapical suture a strong swollen spiral rib. The region 
below the shoulder is slightly concave, almost plane. It bears flat collabral 
ribs weakening downwards. This collabral ribbing tends to fade or indeed 
to disappear towards the last whorl. Spiral ribbing is largely restricted 
to the base, being very weak or nonexistent elsewhere. The sinus is on the 
sutural ramp immediately above the shoulder.

Dimensions. Height: 6.2 mm; diameter: 3.4 mm.
I have earlier considered a single specimen from the molluscan clay of 

Novaj to be a juvenile specimen of T. regularis (Baldi in Baldi et al., 
1961). The rich material from Eger has revealed the form to be an indepen
dent species, however, with close relations in the deeper German and Low 
Countries Oligocene. T. ilonae differs from T. berendti (Koenen 1890) in 
addition to its missing or rudimentary spiral ornament also in the fact that 
its protoconch comprises two whorls only. Moreover, the type figured by 
Koenen (1890) has no shoulder. True, the T. berendti figured by Albrecht 
and Valk (1943) exhibits a shoulder, but their specimens have much shorter 
siphonal canals.

A deep subblittoral to bathyal species.
Hungarian Upper Oligocene o c c u r r e n c e s: Eger-1/6, Novaj-1. 
Distribution: not known outside the above localities.

Turricula telegdirothi (Noszky, 1936)
Pl. XLVII, fig. 11

1936 SurcKla Telegdi-Rothi n. sp. Noszky, p. 77, Pl. 5, fig. 10
1961 Turricula telegdi-rothi Noszky Baldi (in Baldi et al.), p. 107, 

Pl. 4, fig. 16
A medium-sized, rather less slender Turricula species with a gradate 

spire. The adapical band of its highly concave sutural ramp bears three 
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thin weak spiral ribs forming a cancellate ornament together with the 
growth lines of about equal strength. On the abapical band of the ramp, 
directly above the shoulder, only these strong growth lines are visible: 
it is here that thev form a sinus. This position of the sinus places the species 
into the genus Turricula. The whorl portions below the shoulder are strongly 
convex, ornamented by broad round-backed axial ribs and finer narrow 
spiral ribs passing over the axial ones. The number of the axial ribs is 1 /.

Dimensions. Height ~ 30 mm; diameter: 15 mm.
Found in a Pitar polytropa and a Hinia-Cadulus community. 
Hungarian Upper Oligocene occurrences: Eger-l/k, Novaj-1. 
Distribution: known from the above localities only.

S u b g e n u s : KNEFASTIA Dall, 1919
Turricula (Knefastia) tricarinata (Telegdi-Roth, 1914)

1914 Surcula tricarinata n. sp. — Telegdi-Roth, p. 22, Pl. 1, figs 26—27
1936 Surcula tricarinata T.-R. — Noszky, p. 79

No specimen identifiable with any degree of certainty has turned up 
since Telegdi-Roth’s holotype (1914), now being kept at the Hungarian 
Geological Institute. Hence, desisting from a description here, I refer the 
reader to Telegdi-Roth’s monograph.

Found in a Pitar polytropa community.
Hungarian Upper Oligocene occurrences: Eger-l/k and a doubt

ful specimen from Dejtar. ... „ . ,
D i s t r i b u t i o n. Known so far only from Eger and possibly Dejtar.

Turricula (Knefastia) leganyii Baldi, 1966 
PI. XLVIII, figs 2—3

1966 Turricula leganyii n. sp. — Baldi, p. 91, 1’1. 3, figs 18 19
The protoconch comprises three smooth whorls. The gradate teleoconch 

of at least eight whorls hears broad st rong round-backed somewhat oblique 
axial ribs numbering 12 on the last whorl. The upper, third of each whorl is 
occupied by a slightly convex sutural ramp on which the axial ribs do not 
continue. The portion below the rounded, obtuse shoulder is convex. it 
bears besides the axial ribs also a spiral ornament consisting 
elements- three main spiral ribs on the early whorls, five on the laic onm, 
alternating with weaker secondary ribs. On the sutural she there is mucly 
a system of weak spiral lines. The spiral ornament is equally strong 
backs of and in the spaces between the axial ribs.I)iX™ Heigl,!: 1».<> diameter. ’ V™

Differ. ir. it- relative, T Men,.ala p.um 
merely ...... .. »|,.alter In,Iki and the .pind
(which inT. lr<OTWfei»«moothl>utforonoortwo»p.r I k whirfl
closelv related species is Miocene / : lamarcki (Bellari , 
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the species from Eger differs in its narrower more closer-spaced axial ribs 
and finer spiral ornament.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6. 
Distribution. Known only from this one locality so far.

Genus: CLAVUS Montfort, 1810
Subgenus: CRASSISPIRA Swainson, 1840

Clavus (Crassispira) oligocenicus (Noszky, 1936)
Pl. XLVIII, fig. 9

1936 Drillia crispata Jan var. oligocenica — Noszky, p. 74, Pl. 6, fig. 12
Even though rather indifferently preserved in most cases, the protoconch 

bears features sufficiently discernible to place the species into the subgenus 
Crassispira (cf. Glibert 1954, Pl. 1). The teleoconch of 7 whorls is gradate, 
with a more or less sharp shoulder in the median zone of each whorl, and 
with a slightly concave sutural ramp. This latter exhibits 0 to 8 spiral lines, 
somewhat weaker than the 2 to 6 ones observed below the shoulder. Axial 
ribs strong, thick, round-backed, numbering 10 to 13 on the penultimate 
whorl. The axial ribs are weaker on the sutural ramp and bent so as to 
follow the sinus. The spaces between the ribs are as wide as the ribs them
selves.

Dimensions. Height: 16.5 mm; diameter: 5.5 mm.
Differs from its closest relative, Cl. undatellus (Philippi 1843) in the 

following; its axial ribs are much weaker on the sutural ramp, and bent so 
as to follow the sinus. The “double triangular” ornament (Speyer, 1867) 
is thus missing. The protoconch permits a safe distinction from Pleuro- 
tomoides luisae (Semper, 1861), whose teleoconch is otherwise highly similar 
to that of Cl. oligocenicus. There is no relation at all, on the other hand, to 
the rather distant species “Drillia'' crispata Jan.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
D i s t r i b u t i o n: Known only from this one locality thus far.

Subgenus: BRACHYTOMA Swainson, 1840

Clavus (Brachytoma) venustus (Peyrot, 1932)
Pl. XLVIII, fig. 8

1932 Daphnella venusta n. sp. Cossmann et Peyrot, p. 71, Pl. 7, 
figs 6—7

1963 Clavus venustus Peyr. Baldi, p. 96, I’. 7, fig. 15
A small rather squat shell. The protoconch comprises two and a hall' 

smooth whorls and a half-whorl covered with thin axial ribbons. The three 
whorls of the teleoconch are gradate. The spira is hardly tailor than the 
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last whorl. The shoulder lies somewhat above the median line. The sutural 
ramp is concave. The very shallow sinus is on the ram]). The ornament 
equally covers the ramp and the portion below the shoulder.

Dimensions. Height: 4.5 mm; diameter: 2.1 mm.
Found in a Pitar beyriehi community.
Hungarian Upper Oligocene occurrence: Torokbalint-1.
D i s t r i b u t i o n. Known in addition to the above locality from the 

Atlantic Upper Oligocene (Peyrere).

Clavus (Brachytoma) obeliscus (Desmoulins, 1842)
Pl. XLVIII, figs 4—5

1897 Pleurotoma obeliscus Desmoul. — Wolff, p. 286, Pl. 28, figs 1—2 
1931 Drillia obeliscus Desm. — Cossmann et Peyrot, p. 94, Pl. 7, fig.

59, 61
1952 Clavus obeliscus Desm. — Gorges, p. 102, Pl. 3; fig. 76
1956 Turns obeliscus Desm. — Rasmussen, p. 87, Pl. 8, fig. 4
1958 Inquisitor obeliscus Desm. — Sorgenfrei, p. 268, Pl. 56, fig. 189
A small fusiform, highly elongate, slender shell. The spire is significantly 

taller than the last whorl. The protoconch is broken off the specimens at 
our disposal. The teleoconch comprises six whorls. Shoulder poorly devel
oped: the ill-defined sutural ramp is slightly concave and reaches down to 
about the median line of the whorl. There are strong broad round-backed 
axial ribs that fade out on the ramp. The sinus is on the ramp. Very weak 
traces only of a spiral ornament, visible mainly on the last whorl, except 
for a flat spiral lib on the ramp, next to the adapical suture. Siphonal 
canal short.

Dimensions. Height: 15 mm; diameter: 5 mm.
Cl. allionii (Hoernes et Auinger 1879) that had been earlier confused 

by Hornes (1856) with our species, differs in addition to its larger size also 
in its heavier ornament (Cbei’REGhy-Meznerics 1953).

Represented in the Pitar polytropa community (a shallow sublittoral 
facies). .

Hungarian Upper Oligocene o c cu r r e n c e s: Ddmos-2, Eger-l/K.
D i s t rib u t i o n. An Atlantic-Boreal species that arises in the Boreal 

Province as early as the Upper Oligocene and occurs in both provinces in 
the Miocene. A probable geographical vicariating species is closely related 
Cl. allionii in the Mediterranean and in the Paratethvan Miocene.

Genus: M1CRODR1LL1A Casey, 1903
Microdrillia hungariea Baldi, I960 

PI. XLIX, fig. 1
1966 Microdrillia hungarica n. sp. Baldi, p. 91, Pl 3, fig. ■’

comprises 4.5 whorls, 
two bear fine curved\ small, elongate, fusiform shell. The protoeonch 

the 2.5 earliest of which are smooth, whereas the next 
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axial laths. On the teleoconch of six whorls the slightly concave sutural 
ramp occupies the upper third of each whorl. There is no prominent shoulder, 
although there is a sharp keel running along the abapical border of the ramp. 
Another spiral rib runs on the ramp next to the adapical suture. On the 
convex portion of the whorls, below the keel, there are three equally strong 
sharp narrow spiral ribs on the early whorls and five of the same (including 
the keel abapically bounding the ramp) on the later ones. The total number 
of spiral ribs on the last whorl is thus 6. There is no trace of any strong 
axial ornament, but all whorls of the teleoconch bear a dense ornament of 
fine collabral laths.

Dimensions. Height: 11.5 mm; diameter: 3.7 mm.
Stands close to Upper Oligocene — Lower Miocene M. helicoides (Ed

wards, 1838), from which it differs on the basis of Koenen’s (1890) descrip
tion and figures in that its sutural ramp is narrower and that it has two 
more spiral ribs on the last whorl. There is a superficial resemblance to 
Asthenotoma crispata (Jan, 1832) well-known also from the Badenian of 
the Paratethys, whose protoconch, however, is entirely different, typical 
of the genus Asthenotoma. Its relative among the Badenian species is thus 
M. adelae (Hoernes et Avinger 1879) which however, has a string of 
nodes along its carina.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution. Known only from this one locality thus far.

Genus: ASTHENOTOMA Harris et Burrows, 1891 
(= Oligotoma Bellardi, 1875)

Asthenotoma obliquinodosa (SANDBERGER, 1863)

Pl. XLVIII, fig. 10

1863 Pleurotoma obliquinodosa — Sandberger, p. 240, Pl. 16, fig. 6 
1867 Borsonia decussata Beyr. — Koenen, p. 97, Pl. 1, fig. 11
1867 Pleurotoma obliquinodosa Sandb. — Speyer, p. 198, PI. 22. figs 8 1 1
1952 Asthenotoma obliquinodosa Sandb. — GORGES, p. 105
1957 Asthenotoma obliquinodosa Sandb. — Glibert, p. 81, PI. 6, fig. 7 

?1962 Asthenotoma aff. obliquinodosa Sandb. — Holzl p 199, Pl. 10 
fig. 15

1965 Pleurotoma obliquinodosa Sandb. OndrejiOkova et SeneS 
p. 180

A small elongate fusiform shell with a spire taller than the last whorl. 
Of the two and a half whorls of the protoconch, two are smooth; the remain
ing half-whorl bears fine axial laths. The six-whorl teleoconch is gradate, 
with narrow convex sutural ramps which pass without a sharp shoulder 
into the convex portion occupying the lower two-thirds of the whorls. 
There are 11 to 13 slight ly leaning strong round-backed axial ribs per whorl, 
as wide as the spaces between them. These do not extend to the ramp. 
There is a spiral ornament of fine threads that is weaker on the ramp. 
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The last whorl also bears axial ribs, in contrast to certain Boreal specimens.
Dimensions. Height: 13.3 mm; diameter: 4 mm.
Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution. This is a Boreal Oligocene species, sporadically 

represented also in the Paratethyan Oligocene.

Asthenotoma noszkyi Baldi, 1966
Pl. XLIX, fig. 3

1966 Asthenotoma noszkyi n. sp. — Baldi, p. 92, Pl. 3, fig. 13
A small fusiform shell with a teleoconch of five whorls and a protoconch 

of two smooth ones. In the upper third of each teleoconch whorl, there 
is a shallow depression, it fades out towards the later whorls. The ornament 
of the whorls is a network of spiral ribs and threads and dense collabral 
laths. The spiral threads are stronger below the depression. At their inter
sections with the axial laths they carry small, vaguely spiny tubercles. 
They are otherwise uniformly strong on the axial laths and between them. 
Independently of said laths,’ the early whorls bear in their portions below 
the depression obscure traces of broad flat-backed axial ribs. The spiral 
ribs and threads number 7 or 8 on the penultimate whorl.

Dimensions. Height: 12.6 mm; diameter: 5.2 mm.
Differs significantly in both shape and ornament, and is readily dis

tinguished, from the most closely related species, Miocene A. ornata (De- 
france, 1826) and Oligocene A. bicingulata (Sandberger, 1863).

Found in Pitar polytropa and Hinia-Cadulus communities.
Hungarian Upper Oligocene occurrences: Eger-1/6, -1/k.
D i s t r i b u t ion. Known from this one locality so tar.

Genus: MITROMORPHA Carpenter, 1865
Mitromorpha telegdirothi Baldi, 1966

Pl. XLIX, fig. 4

1966 Mitromorpha telegdirothi n. sp. — Baldi, p. 92, PI. 3, tig. 10
On the small, rather elongate, fusiform shell three smooth protoconch 

whorls are succeeded by five teleoconch whorls bearing an ornament o 
leaning axial ribs fading out on the last whorl, plus spiral ribs weakening 
towards the abapical suture. There is no sutural ramp or shoulder: only 
vague traces of the latter are visible on the early whorls.

Dimensions. Height: 7.9 mm; diameter: 3.0 min.
Stands close in its ornament to the Upper Ohgoccne 1 eyrcrc sp< < .

.1/. raulini Cossmann et Peyrot, 1928 from which it differs u itsmore 
elongate shape, its longer siphonal canal, its stronger axial n’s '•
whorls, the entirely smooth inside of its outer hp and i s wli 
flat two columellar folds.
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Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence : Eger-1/6.
Distri bu t i o n : known from the above locality only.

Genus: MANGELIA Risso, 1826 (= Raphitoma Cossmann, 1896;
non Bellardi, 1848)

Mangelia bogschi Baldi, 1961
Pl. XLVIII, fig. 7

1961 Mangelia bogschi n. sp. — Baldi (in Baldi et al.), p. 107, Pl. 4, 
fig- 1"

A small, slender shell, with a spire tall in relation to the last whorl and 
a short siphonal canal. The protoconch comprises three smooth whorls. 
The four whorls of the teleoconch bear wide-spaced sharp axial ribs. These 
number 13 on the last whorl, including varices, one of which is at the outer 
lip. The hardly convex, vague sutural ramp occupies the adapical half of 
the whorl: the shoulder is very vague, obtuse. The axial ribs are somewhat 
bent in the shoulder region, and continue without change on the ramp. 
There is no spiral ornament at all except on the base. The broad shallow 
sinus is on the shoulder.

Dimensions. Height: 5.1 mm; diameter: 1.9 mm.
It differs significantly in both shape and ornament from a number of 

related Lower Miocene species (Baldi in Baldi et al. 1961).
Found in deep sublittoral — shallow bathyal Hinia-Cadulus com

munities.
Hungarian Upper Oligocene occurrences: Eger-1/6, Novaj-1.
Distribution. Known from the above-named localities only.

Genus: RAPHITOMA Bellardi, 1848 (= Homotoma Bellardi, 1875) 
Raphitoma valdecarinata Baldi, 1966

Pl. XLVIII, fig. I

1966 Raphitoma valdecarinata n. sp. — Baldi, p. 93, PI. 3, fig. 1

A small slender fusiform shell with a strongly gradate spire. The proto- 
conch occupies one smooth whorl and a half. The six whorls of t he teleoconch 
bear a remarkably sharp keel in about the median line. The whorl forms 
a weakly concave sutural ramp above it and a weakly convex portion 
below it. Below the shoulder there are leaning, abapically weakening broad 
axial ribs that suddenly end almost tubercle-like on the shoulder. In their 
continuation on the ramp there are weak collabral ribs following the curve 
of the sinus. All whorls carry wide-spaced spiral ribs whose number is 
12 on the last whorl.

Dimensions. Height: 8.7 mm: diameter: 4.9 mm.
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Differs in shape and ornament from closely related Italian Neogene 
R. spinifera (Bellardi, 1847) and Lower Oligocene “Drillin'' oxystoma 
Koenen, 1890.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6. 
Distribution. Known only from this one locality so far.

Raphitoma roemeri agriensis BALDI, 1966

Pl. XLIX, fig. 2

1936 Raphitoma erecta Koen. — Noszky, p. 80 (non Koenen)
1966 Raphitoma roemeri agriensis n. subsp. — Baldi, p. 93, Pl. 3, 

fig. 15
A small, very slender shell: spire taller than last whorl. The protoconch 

comprises 2.5 to 3 smooth whorls and another half-whorl covered with 
curved axial ribs. The teleoconch consists of five whorls on the largest 
specimen. These latter are covered with slightly leaning axial ribs several 
times thinner than the spaces between them. Weak traces of a sutural 
ramp are restricted to the early whorls, which lends this part of the spire 
a somewhat gradate outline. An alternation of strong and weak lines, the 
spiral ornament is somewhat weaker on the ramp. The shell exhibits the 
fine granulation typical of the subfamily Mangelliinae.

Dimensions. Height: 7.2 mm; diameter: 4.2 mm.
Differs from R. roemeri (Philippi, 1843) in its denser spiral ornament, 

more elongate siphonal canal and in that its protoconch comprises one 
whorl more.

Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene o c c u r r e n c e : Eger-1/6.
I) i s t r i b u t i o n : Known from this one locality only.

Raphitoma pseudonassoides Baldi, 1966
PI. XLVIII, fig. 6

1966 Raphitoma pseudonassoides n. sp. Baldi, p. 94, PI. 3. fig. 16

A small elongate fusiform shell. The conical protoconch comprises^hree 
smooth whorls. Lach of the four whorls of the teleoconch exhibits 17 thin 
sharp collabral ribs, parallel with the sinus, narrower than the spaces 
between them. Very weak traces of a sutural ramp. Spiral ribbing weak 
and restricted to the abapical portions of the late whorls.

Dimensions. Height: 6.2 mtn; diameter: 2.3 mm. ,
It differs from “Drillia” wissoides Koenen, 1890 as defined by Koenen s 

(1890) description and figure in its substantially shallower and difleren y 
disposed sinus. It differs from superficially similar Mangeha hog^c/n ald , 
1961 in its much denser axial ribbing, relatively strong axial ornamen , 
larger size, slenderer shape and longer siphonal canal.
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Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6. 
Distribution. Known only from this one locality.

Conidae
Genus: CONUS Linne, 1758

Subgenus : CONOLITHUS Hermannsen, 1847

Conus (Conolithus) dujardini egerensis Noszky, 1936 
Pl. XLV, figs 7—8

1914 Conus Dujardini Desk. var. — Telegdi-Roth, p. 35, Pl. 4, fig. 6
1936 Conus Dujardini Desk. var. — egerensis T.-R. — Noszky, p. 81
1936 Conus Dujardini Desh. — Noszky, p. 80
1936 Conus Dujardini Desh. n. var. brevispiratus — Noszky, p. 81, Pl. 5, 

fig- 13
1952 Conus dujardini Desh. — Glibert, p. 132, Pl. 10, fig. 3
1964 Conus dujardini egerensis Noszky — Baldi (in Baldi et al.), p.

163, Pl. 2, fig. 11

A biconical shell with a tall, somewhat coeloconoid, very pointed spire 
of small apical angle. On the last whorl, a narrow concave sutural ramp is 
separated from a flat or hardly convex base by a well-marked although 
rounded shoulder. Each whorl of the spire is covered by the next one up 
to this shoulder, so that only the sutural ramp remains visible. Those whorls 
older than the third or fourth before the last have in the shoulder region 
short collabral ribs that do not extend on to the ramp. On these same 
whorls, there is also a spiral ornament. Both types of ornament fade out 
towards the younger whorls; these are entirely smooth. The lower portion 
of the base bears spiral furrows. The base of one specimen from Eger is 
twisted sideways in a remarkable fashion. (Pl. XLV, Fig. 8.)

Dimensions. Height: 50.0 mm; diameter: 18.0 mm.
I elegdi-Roth (1914) in view of the ornament on the early whorls con

sidered the Kger specimen a transition between Conus dujardini Deshaves, 
1831 and Conus antediluvianus Bruguiere, 1792; he expressed this by 
marking the form a var. in his nomenclature. Later on, Noszky (1936) 
gave the name "egerensis" to this variety. Kautsky (1925) and Glibert 
(1952) gave a detailed list of differences between C. dujardini and C. ante
diluvianus, and emphasized the separateness of the two species. The Hun
garian Upper Oligocene form stands doubtless closer to C. dujardini. but 
its distinction at a subspecific level may well be justified. It should he 
pointed out, however, that vague traces of an ornament, on the early 
whorls are sometimes visible also on C. dujardini s. s. This is particularly 
the case with the forms figured by Glibert (from the Belgian Bolderitm 
and Anversien): that is why I have inserted Glibert’s data in my synon
ymy. There are several known relatives in the deeper Boreal Oligocene 
(C. beyrichi Koenen, 1865 and C. plicatilis Koenen, 1890). These differ, 
328



however, in several characters, especially in the much lower height of the 
last whorl as related to the spire.

Conids are toxoglossate predators (provided with a modified radula con
nected with a lethal poison gland) feeding largely on annelids.

C. dujardini egerensis is most abundant in shallow sublittoral deposits, 
in the Pitar polytropa community in particular, but was presumably repre
sented also at greater depths.

Hungarian Upper Oligocene occurrences : Diosjend-4, -7, Eger- 
1/6, -1/k, Novaj-1.

Distribution: The subspecies is not known so far outside the 
above-named localities. C. dujardini s. s. is a species widespread in the 
Boreal, Mediterranean and Paratethyan Miocene.

Terebridae
Genus: TEREBRA Bruguiere, 1789

Subgenus: MYURELLINA Bartsch, 192'3
Terebra (Myurellina) simplex Telegdi-Roth, 1914

Pl. XLV, fig. 9
1914 Terebra simplex n. sp. — Telegdi-Roth, p. 33, Pl. 3, figs 16—17
1936 Terebra simplex T.-R. — Noszky, p. 81
1958 Terebra simplex T.-R. — Sene§, p. 166
A remarkably slender, turriculate shell with a very low last whorl. Spire 

straight in outline; whorls flat, with diameter 1.3 times height. In their 
adapical third there is a spiral groove. They are otherwise smooth except 
for growth lines; these latter are prosocline below the furrow and bent 
somewhat abaperturally in their top parts. The lower portion of the inner 
lip exhibits a single columellar fold.

Dimensions. Height, ~44 mm; diameter: 8 mm.
Stands closest to the form group of Miocene T. acuminata BoRSON, 1830, 

of which it might be a subspecies. The difference is that 7’. acuminata 
bears two columellar folds rather than the single one of the Eger species.

The Terebra are stenohaline littoral and shallow-sea carnivorous gastro
pods that live buried in the sand, most typical of the littoral sands of the 
tropics.

T. simplex occurs in the Pitar polytropa community.
Hungarian Upper Oligocene occurrence: Eger-1/k.
I) i s t r i b u t ion: besides the above locality, it has been signalled 

from KovACov by SeneS (1958)

Terebra ex aff. fuscata ( Brooch I, 1814)
A single fragment from the locality Budafok-1/4 may belong to this 

species. T. fuscata is widespread all over Europe, particularly in io m- 
cene, but it had according to all inferences arisen already by the pp< 
Oligocene in the Boreal province und the Central Paratethys.

A third Terebra species, unidentifiable so far, has been found at Dorn . -•
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Opisthobranchia
Pyramidellacea

Melanellidae
Genus: NISO Risso, 1826
Niso minor (Philippi, 1843)

Pl. XLIX, fig. 10
1870 Niso minor Phil. — Speyer, p. 72, Pl. 12, figs 9—10
1952 Niso minor Phil. — Gorges, p. 75
A small, very elongate conical shell. In our ten-whorl specimen, the spire 

is of straight outline; the whorls are hardly convex, almost flat and entirely 
smooth, shiny. The last whorl, whose height is insignificant as compared 
with that of the spire, exhibits a rather sharp shoulder delimiting the base; 
this latter is separated by another sharp edge from the deep round um
bilicus.

Dimensions. Height: 6.5 mm; diameter: 3 mm.
Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6. 
Distribution : This is a Boreal Oligocene species.

Genus: MELANELLA Bowdich, 1822 Eulima Risso, 1826)
Subgenus: POLYGYREULIMA Sacco, 1892 Acicularia Monterosato,

1884)
Melanella (Polygyreulinia) spina (GratelOUP, 1838)

Pl. XLIX, fig. 8

1917— 18 Eulima spina Grat. — Cossmann et Peyrot, p. 70, PI. 8, 
figs 51—52

1961 Melanella spina Grat. Baldi (in Baldi et al.), p. 99, PI. 4, 
fig. 4

The six whorls of this fragmentary specimen are slightly convex, especially 
in their abapical portions. Sutures very little marked, although clearly 
discernible. Shell smooth, shiny. Height of whorl equal to two-thirds of 
width.

Dimension. Diameter: 1.6 mm.
Closely related to M. eichwaldi (Hornes, 1856), to which Sacco (1892) 

has indeed relegated it as a subspecies. According to Cossmann and Peyrot 
(1917- 18), M. spina has taller and more convex whorls, more marked 
sutures, a taller aperture and a more callous columella. Moreover, it is 
significantly smaller.

The Melanella are parasites attached to echinoderms.
M. spina has been found in a Hinia-Cadulus community.
Hungarian Upper Oligocene o c c u r r e n c e : Novaj-1.
D i s t r i b u t i o n. Tliis is the oldest known occurrence of this species 

otherwise known from the Atlantic and Paratethyan Miocene.
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MelaneUa naumanni (Koenen, 1867)
Pl. XLIX, fig. 11

1867 Eulima Naumanni Koen. — Koenen, p. 104, Pl. 2, fig. 19
1870 Eulima Naumanni Koen. — Speyer, p. 68, Pl. 11, figs 12—13
1891 Eulima Naumanni Koen. — Koenen, p. 635, Pl. 42, fig. 16
1943 MelaneUa naumanni Koen. — Albrecht et Valk, p. 40, Pl. 3, 

figs 40—43
1952 MelaneUa naumanni Koen. — Gorges, p. 73

A very small slender turriculate shell, smooth and shiny on the outside. 
Sutures marked, well visible; whorls entirely flat.

Dimensions. Height: 4.5 mm; diameter: 1.2 mm. _
Stands close to M. eichwaldi (Hornes, 1856) from which it differs m 

its smaller and slenderer build, and in its flat whorls. Also, its last whorl 
is lower as related to spire height. Can be readily distinguished from M. 
spina by its stronger sutures and entirely flat whorls.

Pound in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
D i s t r i b u t i o n. This is a Boreal Oligocene species.

MelaneUa naumanni depressosuturata Baldi, 1966
Pl. XLIX, fig. 5

1966 MelaneUa naumanni depressosuturata n. subsp. — Baldi, p. 94, 
Pl. 4, fig. 9

Differs from M. naumanni s. s. in that there is along the sutures a veiy 
weak constriction, a depression, not by far so strong, however, as on .1/. 
spina.

Dimensions. Height: 5 mm; diameter: 1.5 mm.
Pound in a Hinia-Cadulus community.
Hungarian Upper Oligocene o c c u r r e n c e : Eger-1/6.
D i s t r i b u t ion. The subspecies is known from this one locality only.

Pyramidellidae
Gen u s : SY RNOLA Adams, 1860

Syrnola laterariae Baldi, 1966
PI. XLIX, fig. 7

1966 Syrnola laterariae n. sp. — Baldi, p. 94, PI. 4, Hg. 10
A small turriculate shell. The squat protoconch of one whorl and a half 

is followed bv nine teleoeoneh whorls. Of those, the later onesi are a B 
convex, the earlier ones not at all. Whotl width 1.75
Sutures impressed. Whorl surfaces entirely smooth ex(op ot s g 
ing growth lines.
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Dimensions. Height: 4.1 mm; diameter: 1.1 mm.
Of the many close relatives, it differs from S. subulata (Merian, 1851) 

in its much squatter protoconch, from S. colpodes (Cossmann et Peyrot, 
1917—18) in its smaller and slenderer build, from S. innexa (Koenen, 
1891) in its somewhat more convex whorls and more impressed sutures.

The Syrnola just as the Odostomia are parasites attached to bivalves. 
N. laterariae has been found in a Hinia-Cadulus community.

Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution. Known only from this one locality so far.

Syrnola ex aff. subulata (Merian, 1851)

The whorls of our four-whorl fragment are hardly convex, smooth, with 
sharply defined sutures. The penultimate whorl is somewhat higher than 
one-half of its width. The inner lip exhibits a single strong columellar fold.

Dimension. Diameter: 1.3 mm.
Stands closest to S. subulata s. s. The only difference is that the whorls 

of our specimen are slightly convex in outline.
Found in a Hinia-Cadulus community.
Hungarian Upper Oligocene occurrence: Eger-1/6.
Distribution. S; subulata s. s. is known from the Boreal Oligocene.

Actaeonacea 
Actaeon idae

Genus: ACTAEON Montfort, 1810 (—Tornatella Lamarck, 1812)
Actaeon punctatosulcatus (Philippi, 1843)

Pl. L, fig. 5

1863 Tornatella limneijormis Sandb. — SANDBERGER, p. 265, Pl. 14, 
fig. 9

1870 Actaeon punctato-sulcatus Phil. — Speyer, p. 186, Pl. 20, figs 
7—16

1892 Tornatella punctatosukata Phil. — Koenen, p. 925, Pl. 60, figs 
18—19

1936 Actaeon punctatosulcatus Phil. — Noszky, p. 81
1943 Actaeon punctatosulcatus Phil. — Albrecht et Valk, p. 96, 1’1. 

9, figs 284—287
1952 Actaeon punctatosulcatus Phil. — Gorges, p. 112

A small ovate shell with a very low spire, a pointed apex and convex 
whorls. The surface bears flat spiral ribs separated by narrow grooves. 
These latter are dissected into small pits by growth lines. The lower por
tions of the whorls are almost smooth, with the spiral ornament very 
weak, and so is the last whorl in a narrow band somewhat above its median 
line.

Dimension. Diameter: 3.5 mm.
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Stands closest to Boreal Miocene A. sorgenfreii Glibert, 1962, but the 
strong columellar fold, well visible even on our fragmentary specimen, 
permits ready distinction at a glance. Separation from Mediterranean- 
Atlantic Miocene A. semistriatus (Ferussac, 1822) is uncertain, however.

Found in a Pitar polytropa community.
Hungarian Upper Oligocene occurrence: Eger-l/k.
Distribution. This is a Boreal Oligocene species, although the 

distinction of the Hungarian form from Mediterranean-Atlantic Miocene 
A. semistriatus is uncertain.

Ringiculidae
Genus: RINGICULA Deshayes, 1838

Ringicula auriculata paulucciae Morlet, 1878
Pl. L, fig. 3

1856 Ringicula buccinea Bnocc. — Hornes, p. 86 (partim), Pl. 9, tan- 
tum fig. 4

1862 ? Ringicula auriculata Men. — Speyer, p. 110, PI. 18, fig. 18
1914 Ringicula striata Phil. — Telegdi-Roth, p. 34 (non Philippi)
1932 Ringicula Tournoueri Morl. — Cossmann et Peyrot, p. 143, Pl.

11, figs 7, 11—13, 18—25, 37, 54, 61
1952 Ringicula ventricosa Sow. — Glibert, p. 142, Pl. 10, fig. 14
1952 Ringicula striata Phil. — Gorges, p. 114 (partim non Philippi)
1954 Ringicula auriculata paulucciae Morl. — Berger, p. 115, Pl. 7, 

figs 3—18
1958 Ringicula auriculata paulucciae Morl. — Holzl, p. 281. Pl. 22, 

fig. 10
1963 Ringicula auriculata paulucciae Morl. — Steininger, p. 56, PI. 

12,'fig. 15

A small five-whorl shell. Height of spire and of last whorl about equal. 
Whorls convex, last whorl markedly so, more or less inflated. There is an 
ornament of spiral grooves numbering about 15 on the last whorl. The 
base of the last whorl and its portion about the inner lip are covered by 
a thick callous inductura exhibiting three very strong columellar folds. 
The adapical fold begins somewhat farther back, in the apertural plane. 
The outer lip is thickened varix-fashion, callous, swollen in its median 
portion.

Dimensions. Height: 5.0 mm; diameter: 3.0 mm.
The Hungarian Upper Oligocene specimens belong doubtless to the spe

cies R. auriculata Menard, 1811 s. I . Speyer (1862) had also described 
this species from Kassel, but Gorges (1952) later on contracted the Kassel 
specimens with R. striata. He kept an open mind, however, about certain 
Kassel specimens close to R. auriculata. Within R auriculata. the Hun
garian specimens approximate the subspecies [in Bergers (1954) “’W'" 
pretation ] R. auriculata paulucciae and R. auriculata elongate Morle'i. < . 
R. auriculata elongata differs only in size from paulucciae, and ias m 
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conditionally been separated by Berger himself. We have therefore 
identified our specimens with the subspecies R. a. paulucciae (= R. tour- 
noueri Morlet 1878).

This subspecies is readily distinguished from Boreal Oligocene R. striata 
Philippi, 1843 bv the different modelling of its inner lip, and by the greater 
extent of its inductura. From another close relative, R. sandbergeri Morlet, 
1878 ( = R. acuta Sandberger, 1863) it differs in its larger size and wider- 
spaced spiral ornament. From R. auriculata buccinea Brocchi, 1814, 
represented also in the Hungarian Miocene, it differs besides its smaller 
and slenderer build also in that its spire is taller in relation to its last whorl 
Distinction from R. ventricosa Sowerby, 1824 is less easy. The only dif
ference is that the last whorl of the Hungarian form is somewhat less 
inflate, slenderer.

Typical of deep-sublittoral — shallow bathyal facies; abundant in the 
Hinia-Cadulus community.

Hungarian Upper Oligocene occurrences: Eger-1/6, Mucsony 136.
Distribution. R. auriculata s. 1. is widespread all over the Euro

pean Neogene. The first, sporadic occurrences are in the Boreal (’hattian 
and at the above-named Paratethyan Upper Oligocene localities. The 
subspecies paulucciae has so far been known mainly from the deeper Para- 
tethvan Miocene (outside the Atlantic province), but according to the above
said it had made its first appearance in the Upper Oligocene.

Scaphandridae
Genus : CYLICHNA Loven, 1846 ( = Bullina Risso, 1826 = Bullinella 

Newton, 1891)
Cylichna cyliiulracea raulini (COSSMANN et PEYROT, 1932)

Pl. L, figs 1-2

1932 Bullinella pseudoconvoluta Orb. var. raulini an sp. distingu.
Cossmann et Peyrot, p. 185, Pl. 13, figs 43, 45

1936 Bulla cfr. convoluta Brooc. — Noszky, p, 82

A small, tall cylindrical slim involute shell. The last whorl is hardly 
convex, indeed flat on most specimens outside the apical and basal regions. 
The diameter does not increase abapically. The surface is covered with 
very fine and dense spiral grooves visible only under a magnifying glass. 
These are somewhat stronger in the basal and apical regions. The aperture 
is narrow at the top, voluminous at the bottom. The very narrow inductura 
partly or entirely hides an insignificant umbilicus.

Dimensions. Height: 9.2 rum; diameter: 3.3 mm.
The subspecies differs from C. cylindrace,a (Pennant, 1777) | C. con

voluta (Brocchi, 1814) -- = C. pseudoconvoluta (D’Okhigny, 1852)) in that its 
surface exhibits that fine spiral grooving. 11 further differs from Boreal 
Oligocene C. minima (Sandberger, 1863) in its larger and somewhat 
slenderer build and its spiral grooving.
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A frequent, typical species of the deep sublittoral Hinia-Cadulus com
munity, it is rare in shallower facies.

Hungarian Upper Oligocene occurrences: ? Leanyfalu-2, Eger- 
1/6, -1/k, Mucsony 136.

Distribution. The subspecies is known outside the above localities 
also from the Atlantic Oligocene (Peyrere beds). C. cylindracea is widespread 
all over the European Neogene.

Cylichna lineata (Philippi, 1843)

1870 Bulla lineata Phil. — Speyer, p. 173, Pl. 18, figs 13—14
1952 Cylichna lineata Phil. — Gorges, p. 116
1962 Cylichna lineata Phil. — Holzl, p. 203, Pl. 10, fig. 18
1964 Cylichna lineata Phil. — Baldi, p. 148, Pl. 1, fig. 11
A cylindrical, involute shell, with a slightly convex last whorl that 

results in a slightly swollen outline in the median region. The adapical and 
basal regions exhibit strong spiral grooves, whereas the median region is 
smooth, in contrast to the type.

Dimensions. Height: 13 mm; diameter: 6 mm.
Found in a Glycymeris latiradiata community.
Hungarian Upper Oligocene occurrence: Budafok-1/4.
D i s t r i b u t i o n: A Boreal Oligocene species, it occurs also in the 

Oligocene of the Western Paratethys.

G e n u s: ROXANIA Leach, 1847 
Roxania burdigalensis d’Orbigny, 1852 

Pl. L, fig. 4

1932 Roxania burdigalensis Orh. Cossmann et Peyrot, p. 194, Pl. 13, 
figs 10, 12—14, 27

1936 Bulla adjecta Koen. NosZKY, p. 82

A relatively small, cylindrical, involute shell with an immersed apex. The 
last whorl is slightly convex, somewhat broadening downward, somewhat 
swollen in the middle, whore shell diameter is greatest. The aperture is as 
tall as the shell; it is narrow at the top and voluminous at the bottom. 
There is a weak narrow induct ura low on the base. The outer surface of the 
shell bears spiral grooves that are weakest in the middle region, growing 
stronger more rapidly upward than downward. Groove spacing is a. feature 
nf rather considerable variability.

Dimensions. Height: 11.5 mm; diameter: 5.5 mm.
COSSMANN and Peyrot (1932) describe in some detail the differences 

between R. burdigalensis and R. semistriata Deshayes. 1864. Since the 
Hungarian form exhibits spiral grooves on its entire surface, it shouli w 
placed into R. burdigalensis. It differs significantly also from more inflated, 
squatter R. utricuhis Brocchi, 1814 (= R. striata Brocchi, 1814) which 
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latter is, moreover, grooved on half of its surface only. Differences from 
“Bulla” adjecta Koenen, 1892 are slight, however.

Found in Pitar polytropa and Hinia-Cadulus communities.
Hungarian Upper Oligocene occurrences: Leanyfalu-4, Eger-1/6, 

Eger-l/k, Mucsony 136.
Distribution. Represented in the Atlantic province from the 

Upper Oligocene (Peyrere) to the Helvetian, it is not known from Para- 
tethyan occurrences other than the above-named.

Scaphopoda 
Dentaliidae

G e n u s: DENTALIUM Linne, 1758
Dentalium kickxi Nyst, 1843

Pl. L, figs 6—7 .

1860 Dentalium Kickxi Nyst — Deshayes, p. 207, Pl. 3, figs 1—4
1863 Dentalium Kickxi Nyst — Sandberger, p. 182, Pl. 14, figs 1—6
1870 Dentalium Kickxi Nyst — Speyer, p. 199, Pl. 21, figs 8—11
1897 Dentalium Kickxi Nyst — Wolff, p. 262, Pl. 25, figs 1—2
1900 Dentalium Kickxi Nyst — Rovereto, p. 129
1952 Dentalium kickxi Nyst — Gorges, p. 117, Pl. 3, figs 104—107
1962 Dentalium kickxi Nyst — Holzl, p. 132, PL 8, fig. 6
1963 Dentalium kickxi Nyst — Baldi, p. 83, Pl. 7. fig. 13

A relatively large, slightly curved tubular shell, with flat-backed longi
tudinal ribs fading in the anterior direction. Bibbing rather dense, with 
stronger and narrower, weaker ribs alternating. This phenomenon is not 
persistent, however, nor is the number and strength of the ribs the same on 
all specimens.

Closely related Miocene I), badense Partsch in Hornes, 1856 is considered 
a descendant of D. kickxi. The differences between the two species are as 
follows. D. kickxi is somewhat smaller, less curved. The growth lines of I), 
badense are much stronger, which lends its longitudinal ribbing a granulate 
appearance. This permits the distinction even of fragments. It is worth 
mentioning that the subspecies D. kickxi transiens Steininger, 196'3 is 
considered a transition between D. kickxi and D. badense.

Dimension. Maximum diameter: 5 mm.
Dentalia are burrowing organisms preferring loose sediment, feeding 

largely on foraminifers. They are stenohaline-marine without exception.
D. kickxi is frequent in the Pitar beyriehi community, rare in the shallow 

sublittoral facies, and missing from littoral and deep sublittoral communities.
Hungarian Upper Oligocene occurrences: Szomor 31, Torbk- 

balint-2, Pomaz-1, Diosjend-4, -7, Rdts^g-2.
Distribution. A Boreal Oligocene species, known sporadically to 

occur also in the Mediterranean province, it has turned up in the Parntethyan 
Oligocene and, with a subspecific modification, also in the oldest Miocene.
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Dentalium apenninicum (Sacco, 1897)
Pl. L, fig. 8

1897 Entalis cf. acuta ? var. apenninica Sacc. — Sacco, p. 106, Pl. 9, 
figs 14—16

1900 Dentalium appenninicum (Sacco) Rov. — Rovereto, p. 128, 11.9 
fig. 15

1936 Dentalium acuta Hab. var. appenninica Sacco — Noszky, p. 83
A slightly curved, relatively large, thick-walled tubular shell of rapidly 

increasing diameter. The ornament consists of strong convex round-backed 
longitudinal ribs, close-spaced, with very narrow grooves between them. 
Some ribs exhibit very weak furrows in their median lines. Growth lines 
readily discernible although they do not divide up the ribs into granules to 
the same degree as in D. badense.

Dimension. Maximum diameter: 9 mm.
Stands closer in size and shell thickness to D. badense Partsch in Hornes, 

1856 than to D. kickxi. It differs from this latter also in that its growth 
lines are stronger. The difference from D. badense includes weaker growth 
lines not subdividing the longitudinal ribs, denser ribbing, flatter ribs, pro
nounced taper.

A typical medium-depth sublittoral species represented in the r labelh- 
pecten-Odontocyathus community.

Hungarian Upper Oligocene occurrences: Eger-1/5, Dejtar.

Dentalium densitextum dejtarense n. subsp.
Pl. L, fig. 9

Locus t y p i c u s: Dejtar
S t r a t u m t y p i c u m: Upper Oligocene
Derivatio nomini s: after the type locality
The slightly curved shell bears an ornament of very fine and dense longi

tudinal ribs. A magnifying glass will reveal the ribs to be subdivided into 
minute granules. w

Dimension. Maximum diameter: 5.6 mm (holotype).
The new subspecies stands between the deeper Oligocene species D. 

densitextum Noszky, 1940 and I), haeringense Dreger, 1892. From the form 
described by Noszky (1940) by the name “D. haeringense Dreger n. var. 
densitexta’’, which I consider to be a separate species, the Upper Oligocene 
type from Dejtar differs in the following: its longitudinal ribbing is doser- 
spaced, the granulation is more marked, the granules on the ribs aie stiongci, 
better-developed. „ ... . .,tia

Found in a medium-depth sublittoral Flabelhpecten-Odoniocyathus 
community.

Hungarian Upper Oligocene occurrence: Dejtai.
D i s t r i b u t i o 11. The subspecies is known from the type loeahty m ■ 

D. densitextum s. s. occurs in the deeper Paratethyan igotcni
(’lay).
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Dentalium fissura Lamarck, 1818 
Pl. LI, figs 1—2

1860 Dentalium fissura Lam. — Deshayes, p. 213, Pl. 1, figs 24—25, 28
1860 Dentalium Sandbergeri Bosq. — Deshayes, p. 215, Pl. 3, figs 

8—10
1863 Dentalium Sandbergeri Bosq. — Sandberger, p. 183, Pl. 14, fig. 5
1870 Dentalium fissura Lam. — Speyer, p. 201, Pl. 21, figs 12—13
1936 Dentalium cfr. rubescens Desh. — Noszky, p. 83 (non Desk.)
1952 Dentalium fissura Lam. — Gorges, p. 118
1962 Dentalium fissura Lam. — Holzl, p. 132
1963 Dentalium fissura Lam. — Baldi, p. 84, Pl. 7, fig. 12

A rather strongly curved shell of uniform taper. But for very fine growth 
lines, the shell is entirely smooth.

Dimensions. Length: 8.3 mm; maximum diameter: 1.8 mm.
The difference between D. fissura and its Miocene successor, D. rubescens 

Deshayes, 1825, is largely one of size. The smaller size of the Hungarian 
Upper Oligocene form places it into the species D. fissura.

Widespread from the shallow sublittoral to the bathyal facies, it is most 
abundant in the Nucula-Angulus and Hinia-Cadulus communities.

Hungarian Upper Oligocene occurrences: Csordakiit 5, Zsambek 
43, 42, Csolnok 695, Torbkbalint-2, Dejtar, Eger-1/6. It is probably much 
more widespread than that, since fragments of smooth-shelled small dentalia 
are fairly ubiquitous in the Hungarian Upper Oligocene, but the specific 
identification of these fragments is most often uncertain.

Distribution. Widespread in the Boreal province from the Eocene 
to the end of the Oligocene. In the Paratethys, it has also been encountered 
from the Southern Soviet Union to Bavaria. It nowhere passes the Oligocene- 
Miocene boundary.

Dentalium simplex MlCHELOTTI, 186 0
Pl. LI, fig. 3

1897 Entalis simplex Might. — Sacco, p. 106, Pl. 9, figs 1 6
1900 Dentalium simplex Might. Kov ereto, p. 128
1936 Dentalium simplex Might. — Noszky, p. 83
1940 Entalis simplex Might. — Noszky, p. 51

An almost untapering, smooth-surfaced shell, very gently curved if at all.
The only difference from the type is the smaller size.

Dimension. Maximum diameter: 2.3 mm.
hound in ritar polytropa and Hinia-Cadulus communities.
Hungarian Upper Oligocene occurrences: Eger-1/6, -1/k.
Distribution. It occurs besides the above-named Paratethyan 

occurrence also in the Mediterranean Oligocene.
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Genus: FUSTIARIA Stoliczka, 1868
Fustiaria taurogracilis (SACCO, 1897)

Pl. LI, fig. 4

1897 Gadilina triquetra var. taurogracilis — Sacco, p. 114, Pl. 10, figs 
44—46

1915 Fustiaria taurogracilis Sacco — Cossmann et Peyrot, p. 174, Pl. 1, 
figs 50—52

1936 Dentalium Jani Horn. — Noszky, p. 83 (non Hornes)

A gently curved, medium- to small-sized, slender shell. Taper considerable. 
Cross section somewhat oval, but not trigonal as in F. triquetra (Brocchi, 
1814). Surface smooth, glittering, shiny; a magnifying glass will reveal the 
concentric transverse rings typical of the genus, which grow weaker towards 
the anterior end of the shell, and then fade out entirely. This is another 
difference, in addition to those in size and shape, from Pliocene F. jani 
(Hornes, 1856).

Dimensions. Diameter: 1.5 mm; length: 12.4 mm.
Restricted to the Hinia-Cadulus community, it invariably indicates a 

considerable depth of sea.
Hungarian Upper Oligocene localities: Eger-1/6, Mucsony 136.
Distribution. Known besides the above places from the Atlantic 

Upper Oligocene (Peyrere beds) and from the Mediterranean Miocene.

Genus: CADULUS Philippi, 1843
Cadulus gracilina (Sacco, 1897)

1’1. LI, fig. 5

1897 Gadila gadus var. gracilina — Sacco, p. 117, Pl. 10, figs 86—87
1915 Gadila gracillina Sacco — Cossmann et Pbyrot, p. 183, Pl. 2, figs 

4—7

A medium- to small-sized, rather strongly curved, shiny shell, with its 
greatest diameter slightly behind the aperture.

Dimensions. Length: 15.4 mm, diameter: 2.6 mm.
One of the most frequent fossils of the Hinia-Cadulus community, it 

invariably indicates, like its living relatives, a rather considerable depth of 
sea. .

Hungarian Upper Oligocene o e e u r r e n c e s: Leanyfalu-2, Eger-1/6, 
Ostoros-1, Mucsony 136. ....

1) i s t r i 1) u t i o n. It occurs in addition to the above localities also in 
the Atlantic Oligocene (Peyrere) and in the Atlantic and Mediterranean 
M iocone.
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TABLE I

The Hungarian Upper Oligocene mollusc fauna. Distribution of species over the Hun-

List of species i | 2 3 4 S J 6 7 | 8 | 9 | 10 | 11 | 12 j 13 | 14 | 15

Nucula schmidti Glibkrt ................... 
AT. may eri Hornes .............................  
N. comta Goldfuss ..........................
Nuculoma laevigata Sowerby.............  
N unit ana anticeplicata T.-Roth .......  
Nuculana solymarensis n. sp. .. ........  
N. psammobiaeformis T.-Roth . .......... 
Yoldia raulini Cossmann et Peybot . . 
Y. glaberrima varians Wolfe..............  
Area biangula Lamabck .. .................... 
Anadara diluvii Lamabck....................  
A. guembeli Mayer .............................  
Trisidos schafarziki Horusitzky.........  
Glycymeris pilosa lunulata Nyst .........  
G. latiradiata Sandberoeb in Gumbel

s. 1.........................................................
G. latiradiata subfichteli Baldi............. 
G. latiradiata obovatoides BAldi .........  
Limopsis anomala Eichwald............... 
Mytilus aquitanicus Mayer ................  
Arcoperna micans Braun....................  
Musculus philippii Mayer in Wolff . . 
Modiolus dunkeri Koenen..................  
Pteria phalaenacea Lamarck ............... 
Pecten arcuatus Brocchi......................  
Flabellipecten burdigalensis Lamarck 
F. angustiformis Baldi........................ 
F. telegdirothi Csepreghy-Meznerics . 
Chlamys northamptoni Michelotti .... 
Ch. csepreghymezneriesae BAldi .........  
Ch. schreteri Noszky ............................ 
Ch. agriensis Csepreghy-Meznerics .. 
Ch. incomparabilis Risso ....................  
Ch. ex aff- decussata Munster in

Goldfuss ..........................................
Ch. hertlei Bittner ..............................
Anomia ephippium Linn6 ..................  
Ostrea cyathula Lamarck ....................  
O. gigantea callifera Lamarck ............. 
Unio inaequiradiatus Gumbel ............  
Astarte, gracilis degrangei Cossmann et
Peybot ..............................................

Crassatella carcarensia Michelotti ....
C. bosqueti Koenen ..............................
Cardita orbicularis subparrocostata BAldi
C. monilifera Dujardin ......................

Legend: 1: Bakony Mts. V^RTES GereCSE REOION: 2: NagyegyhAza 2, 3, 4; 3: Csor- 
24, 51, 52; 8: Fel»66rspuszta 22, 44. Pilis Western-CserhAt region: 9: Caolnok, 
14: Leinyfalu-3; 15: Leanyfalu-4; 16: Szentendre 2; 17: Szentendre-2; 18: PoniAz-l; 19: 
jen6-4; 26: Di6sjen6-7; 27: Di6sjen6-8; 28: Didsjen6-24; 29: R6tsAg-2; 30: Patak, Tol- 
lom 36, 41; 35: Solytnar 72; 36: Torokbalint-1, -2, -3. Puer Saj6 Valley region: 
(zone 4); 41: Novaj I, -2 42: Mucsony 136

342



343



TABLE I (continued)

List of species I 1 | 2 | 3 4 | 5 6 | 7 | 8 j 9 I 10 | 11 12 ] 13 | 14 | 15

C. arduini Bbongniart........................ 
C. ruginosa Cossmann et Peyrot .... 
Polymesoda convexa Brongniart .......  
P. convexa brongniarti Baste rot.........  
Isocardia subtransversa Obbigny.........  
I. subtransversa abbreviata Sacco.........  
Cyprina islandica rotundata Braun in

Agassiz ..............................................
Congeria basteroti Deshayes ..............  
Taras rotundatus Montagu.................. 
T. fragilis Braun in Walchner......... 
Linga columbella Lamarck..................  
Lucinoma borealis LlNNi.......................  
Cavilucina droueti schloenbachi Koenen 
Thyasira vara angusta Baldi ..............  
Laevicardium cyprium Bbocchi...........  
L. tenuisulcatum Nyst.......................... 
L. kovacovense SeneS......... .................  
Cardium thunense Mayer ....................  
C. egerense T.-Roth .............................  
C. heeri Mayer..................................... 
C. neglectum Holzl .............................  
C. neglectum intersulcatum n. subsp. . . . 
C. bojorum Mayer ...............................  
C. praepapillosum Baldi......................  
Ringicardium buekkianum T.-Roth .... 
Venus multilamella Lamarck..............
V. multilamella interstriata T.-Roth 
Pitar gigas schafferi Kautsky ............. 
P. polytropa Anderson........................ 
P, beyrichi Semper .............................  
P. splendida Merian .......................... 
P. undata Basterot ........... ................
Venerupis ex aff. basteroti Mayer in
Hornes ..........................................

Dosiniopsis sublaevigata Nyst ............. 
Lutraria oblonga soror Mayer .............  
Zozia antiquata Pultney ....................  
Solecurtus basteroti Des Moulins .......  
Gari protracta Mayer .......................... 
G. angusta Philippi .............................  
Arcopagia subelegans Orbigny.............  
Macoma elliptica BrocCHI ..................  
Apolymetis lacunosa Chemnitz ...........  
Angulus nysti Deshayes ....................  
A. posterus Beyrich ......... . ................
A. planatus ancestralis n. subsp.............  
Siliqua nysti Deshayes........................  
Ensis hausmanni Schlotheim ........... 
Cultellus budensis n. sp............................
Hiatetla arctica Linn^ ........................ 
Panopea meynardi Deshayes .............  
Corbula basteroti Hornes ....................
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TABLE I (continued)

1 j 2 | 3 4 | 5 6 | 7 I 8 9 10 11 12 13 14 15List of species

C. gibba Olivi.......................................
C. carinata Dujardin ..........................  
Pholadomya, puschi Goldfuss ............. 
Thracia pubescens Pultney ................
Th. pubescens bellardii Pictet ..............
Th. ventricosa Philippi ........................ 
Clavagella oblita Michelotti ............... 
Cuspidaria clava Beyrich ..................
C. neoscalarina Baldi ..........................  
Calliostoma elegantulum hegeduesi n. 
subsp.....................................................

Jujubinus multicingulatus praestrigosus
Baldi..................................................

Gibbula affinis protumida Sacco .........
G. proximo Holzl ...............................
G. dubia n. sp...........................................  
Teinostoma egerensis Baldi ................. 
Theodoxus pictus F^bussac .................
Th. buekkensis T.-Roth........................
Th. pilisensis n. sp................................... 
Th. supraoligocaenicus n. sp.................... 
Th. grateloupianus Ferussac .............
Th. crenulatus Klein............................
Pomatias antiquum Brononiart .......  
Viviparus ventricosus Sandbergbb .... 
Hydrobia ventrosa Montagu .................  
Turritella venus Orbigny ....................  
T. venus margarethae GaAl................... 
T. beyrichi Hofmann............................ 
T. beyrichi percarinata T.-Roth...........  
T. archimedis Brongniart..................  
Protoma cathedralis Brongniart.........
P. quadricanaliculata Sandberger in

Gumbel .............................................
P. diversicostata Sandberger in Gumbel 
Mathilda schreiberi Koenen................  
Architectonica carocollata Lamarck 
A. mariae BAldi .................................  
Brotia escheri Brongniart..................  
M elanopsis impressa hantkeni Hofmann 
Pirenella plicata BRUGUiilRE ...............  
Tympanotonus margaritaceus Brocchi . 
Bittium reticulatum densespiratum BAldi 
B. spina agriense BAldi ......................  
Cerithium egerense GAbor ..................
Diastema graleloupi turriloapenninica

Sacco ..................................................
Amaea amoena Philippi ......................  
Calyptraea chinensis LinniS................... 
C. pseudodeformis BAldi......................  
Xenophora deshayesi Michelotti .......
Aporrhais callosa T.-Roth ..................
Drepanocheilus speciosus SctlLOTHEtM
s. ............................................................

++ +

++ + +
++ +++

+
+

+ +

+ + + ++ ++ + + +++ + + + + +

++
+
+

++ +
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TABLE I (continued)

1 | 2 | 3 | 4 | 5 | « 7 | 8 j 9 | 10 11 | 12 | 13 14 | 15List of species

D. speciosus digitatus T.-Roth.............
D. speciosus margerini Koninck .........  
Strombopugnellus digitolabru-m Koch .. 
Str ambus coronatus Defrance ...........  
Rostellaria dentata Gbateloup.............  
R. bicarinata Baldi ...........................  
Polinices catena Da Costa s. 1...............
P. catena achatensis Recluz in Koninck 
P. catena helicina Brocchi..................  
P. josephinia olla De Sebbes............... 
Nation millepunctata tigrina Defrance 
Globularia gibberosa Grateloup s. 1. . . . 
Globularia gibberosa sanctistephani Coss- 

mann et Peyrot .............................
G. gibberosa callosa Noszky .................
G. rothi Cossmann ...............................  
Ampullina crassatina Lamarck .........  
Erato prolaevis Sacco .......................... 
Zonaria globosa Dujardin ................... 
Z. subexcisa Braun .............................. 
Cassidaria nodosa Squande r in Bbandbb 
C. depressa Buch .................................  
Charonia tarbelliana transiens n. subsp. 
Ficus concinna Beyrich......................
F. condita Brongniart........................
Murex paucispinatus T.-Roth........... .  
Chicoreus trigonalis Gabor..................  
Hexaplex deshayesi Nyst ....................  
Hadriana egerensis GAbor ..................  
Odnebrina crassildbiata trivaricosa BAldi 
0. schbnni Hornes .............................  
Typhis pungens Solander in Bran deb 
T. cuniculosus Nyst..............................
Mitrella solitaria BAldi........................  
Pisanella doboi Noszky........................ 
Babylonia ebumoides umbilicosiformis T.- 
Roth ................................................

Phos hevesensis BAldi ........................  
Acamptochetus clatratus BAldi.............  
Galeodes semseyiana Erd6s..................  
G. basilica Bellardi ............................ 
Hinia schlotheimi Beyrich..................  
H. fortecostala edentata BAldi .............  
Bullia hungarica GAbor ......................  
Euthriofuaus burdigalensis Defrance . .
E. szontaghi Noszky ............................ 
Streptochetus elongatus Nyst................. 
Aquilofusus loczyi Noszky ..................  
Fasciolaria plexa Wolff...................... 
Olivella clarain vindobonensis Cs.-Mez- 

nerics ....... . .....................................
Tortoliva subcanalifera Orbigny ;.......
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TABLE I (continued)

List of species

Vexillum peyreirense Cossmann et 
Peybot .............................................

Volutilithes multicostata Bellardi .... 
V. proximo Sacco ............................... 
V. permulticostata T.-Roth.................. 
Athleta rarispina Lamabck................... 
A. ficulina Lamarck ..........................  
Egerea collectiva Gabor........................  
Uxia granulata Nyst...........................  
Bonellitia ev-ulsa Solander in Brandeb 
Babylonella fusiformis pusilia Philippi 
Marginella gracilis Fuchs....................  
AI. vadaszi Baldi.................................  
Turris duchasteli Nyst ........................ 
T. selysi Koninck ...............................  
T. konincki Nyst .................................  
7’. coronata Munster in Goldfuss . . . 
T. trifasciata Hornes .......................... 
T. laticlavia Beyrich ..........................
T. egerensis T.-Roth ............................ 
Bathytoma cataphracta Brocchi...........  
Turricula regularis Koninck ............... 
T. ilonae BAldi ...................................  
T. telegdirothi Noszky ........................  
T. tricarinata T.-Roth.......................... 
T. legdnyii Baldi.................................  
Clavus oligocenicus Noszky ................. 
C. venustus Peybot .............................  
C. obeliscus Des Moulins....................  
Alicrodrillia hungarica BAldi............... 
Asthenotoma obliquinodosa Sandberger 
A. noszkyi BAldi .................................  
Alitromorpha telegdirothi BAldi ........... 
AI angel ia bogschi Baldi ......................  
Raphitoma valdecarinata BAldi ...........  
R. roemeri agriensis BAldi..................  
R. pseudonassoides BAldi ..................  
Conus dujardini egerensis Noszky.......  
Terebra simplex 'I'.-Roth......................  
T. ex aff. fuscata Brocchi ..................  
Niso minor Philippi ............................ 
Melanella spina Grateloup................  
Al. naumanni Koenen ........................  
AI. naumanni depressosuturata BAldi . . 
Syrnola laterariae BAldi ....................
8. ex aff. subulata Merian ................. 
Actaeon punctatomdcatus Philippi.......  
Ringicula auriculata paulucciae Morlet 
Cylichna cylindracea raulini Cossmann 
et Peyrot .......................................

C. lineala Philippi................................ 
Roxania burdigalensis Orb to NY...........
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TABLE I (continued)

List of species 2 3 4 5 6 7 8 9 10 11 12 13 I 14 15

Dentalium kickxi Nyst ........................  
D. apenninicum Sacco ........................  
D. densitextum dejtarense n. subsp. .. 
D. fissura Lamarck.............................. 
D. simplex Michblotti........................  
Fustiaria taurogracilis Sacco ............  
Cadulus gracilina Sacco ......................

+

TABLE II
Lower Miocene (Eggenburgian) mollusc fauna of the 8th layer of Pacsirta Hill (Bu-

E 1 2 | 3 | 4 5 6 | 7 | 8List of species

1. Area fichteli Dbshayes ........................
2. A. moltensis Mayer ..............................
3. Glycymeris fichteli (Deshayes)...............
4. G. pilosa deshayesi (Mayer) .................
5. Crassostrea gryphoides (Schlotheim) ex 

aff. C. aginensis (Toubnoueb) ........
6. Polymesoda brongniarti (Basterot) . . .
7. Diplodonta rotundata (Montagu) .........
8. Cardium moeschanum Mayer ...............
9. Laevicardium tenuisulcatum (Nyst) ....

10. L. kiibecki (Hauer)...............................
11. Ringicardium hoernesianum (Gbate- 

loup in sched.) ................................
12. Pitar schafferi Kautsky ......................
13. P. islandicoides (Lamarck) ...................
14. P. cf. lilacinoides (Schaefer) ...............
15. P. raulini (Hornes) ex aff. P. subniti- 

dula (d’Orbigny) ...........................
16. Venus burdigalensis (Mayer) ...............
17. Paphia benoisti praecedens Kautsky
18. P. declivis (Schaffer) ..........................
19. Dosinia cf. exoleta (Linnaeus) .............
20. Arcopagia subelegans (d’Orbigny) ....
21. Gastrana fragilis (Linnaeus).................

Legend: E: number of specimens. 1. Middle Oligocene. 2. Upper Oligocene. 3. Lower Miocene.
4. Middle Miocene. 5. Boreal province. 6. Atlantic province. 7. Mediterranean province.
8. Endemic species restricted to the Paratethys. 4 same species or subspecies, X 
close relative, subspecific difference, o uncertain identification
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dafok-1/8)
List of species

22. Turritella terebralis Lamarck ...............
23. T. terebralis gradata Menke in Hornes
24. T. terebralis inaequidngulata Holz.l ....
25. T. vermicularis (Brocchi) s. str..............
26. Protoma cathedralis paucicincta Sacco
27. P. cathedralis ex aff. quadrieincta 

Schaffer ..........  ..........................
28. Tympanotonus margaritaceus (Brocchi)
29. Xenophora deshayem Michelotti.........
30. Natica tigrina Defrance......................
31. Polinices otla (de Serres)....................
32. Phalium subsulcosum (Hobrnes et 

Avinger) .................._.....................
33. ricopsis burdigalensis spinulosa (Gra- 

teloup) ..........................................
34. Pirula cingulata Bronx in Hornes ....
35. P. condita Brononiart ........................
36. Murer partschi HOrnes........................
37. Habylonia ebumoides (Matheron) . . . .
38. Galeodes cornuta (Agassiz)....................
39. Andlta glandiformis (Lamarck) .........
40. Olirella clarula (Lamarck) ..................
41. Tudicla ruslicula (Bahtbhot) ...............
42. Athleta ficulina (Lamarck) ..................

E 1 1 I 2 1 3 4 1 6 6 1 7 8

11 _
1

4- _ — 4- 4- —
2 _ — X — — X X 4-
1 — — X — — X X 4-
1 — — + + — 4- 4- —
2 — — + 4- — X 4- —

2 _ — X X — X X 4-
5 4- 4“ 4- — 4- + 4- —
2 4- 4- 4- 4- 4- 4- —
5 — + 4- 4- 4- 4- —
3 — 4- 4- 4- 4- 4- —

2 — — — — — — — 4-

2 _ _ 4- — — 4- 4- —
3 _ — 4- 4- — 4- X —
3 — 4- 4- 4- — X 4- —
1 — 4- — X 4- —
3 —- — 4- — + 4- —
3 — — 4- 4- — 4- + —
8 — 4- 4- 4- + + —
3 — 4- — — 4- —
2 _ 4- 4- — 4- 4- —
3 — + 4- 4- — 4- 4* —
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TABLE IV

Distribution in space and time of Hungarian Upper Oligocene mollusc taxa over

List of species 11 2 3 4 5 6 1 7 8 9 1 10 11 12 13

Nucula schmidti Glibert ......... _ 4- — — — + — — —
1

— — —
N. mayeri Hornes.................... — + + + — + + — — — — + 4“
N. comta Goldfuss .................. + + — — + + — — — + — — —
Nuculoma laevigata Sowerby . . + + + + — + + — — + 4" — —
Nuculana anticeplicata T.-Roth — — — — + — — — — — — —
Nuculana solymarensis n. sp. ... — — — — — * — — — — — — —
N. psammobiaeformis T.-Roth . . 4- + — — + + ;— — — — — — —
Yoldia raulini Cossmann et 
Peyrot .................................. 4- + — — + + — — — — — 4- —

Y. glaberrima varians Wolff . . . — X X X — + — — — X X — —
Area biangula Lamarck ........... + + + — — + + + + + — + +
Anadara diluvii Lamarck......... — + + + — +. + — + + + +
A. gumbeli Mayeb .................... — — — — — + — — — — — — —
Trisidos schafarziki Hobusitzky — — — — — + — ■ — — — — — —■
Glycymeris pilosa lunulata Nyst + + X X — + X + X + X — X
G. latiradiata Sandbeboer in

GUMBBL s. 1................................ X X X — — + X — — X — —
G. latiradiata obovatoides Baldi X X — — — * •— — — X — — —
G. latiradiata suhfichteli Baldi — — X — — + X — — — — — —
Limopsis anomala Eichwald . . . — + + ? + + — + — + —
Mytilus aquitanicus Mayer .... — — + — — + 4- — — — — •4-
Arcoperna micans Braun......... + + + — + 4- + ? — — — —
Musculus philippii Mayer in 
Wolff ................................... _ + + — + + + — — — — —

Modiolus dunkeri Koenen ....... — + — — — + — —• — —• — —
Pte ria phalaenacea Lamarck . . . + + + + + + + — 4- — +
Pecten arcuatus Brocchi........... — + — — — + — + — — — + —
Flabellipecten burdigalensis 
Lamarck .............................. _ + — — + + ■ — — —

F. angusti/ormis Baldi.............
F. telegdirolhi Csepreohy-Mez- 

NERICS .....................................
Ch lamps northamptoni 

Michelotti............................ + + + + + + 4- —
Ch. csepreghymeznericaae BAldi
Ch. schreteri Noszky ................. — — —— —- — * — —r- — — — —
Ch, agriensis Csepreghy-Mezne-

— — — * — —
Ch. incomparabilis Risso .......... — — + — + + — — —
Ch. ex aff. decussata Munster in 

Goldfuss ............................. — X — — * — X — —
Ch. hertlei Bittner .................. — — — —• + ■ — — —
Anomia ephippium Linn# ....... + 4- + + 1 + + + ,+ — ‘ +
Ostrm cyathula Lamarck ......... + + —• + — 4- —■ —
O. gigantea callifera Lamarck + + — + 1 X + X
Unio inaeqniradiatus GVmbel . . +

Legend: Oligocene: I: Middle; 2: Upp r. Miocene: 3: Lower; I: Middle. PARATETHYS: 
5: Oligocene; 6: Egerian; 7: Miocene. MEDITERRANEAN: «: Oligocene; 9t Miocene. Bo
real: 10: Oligocene; Hi Miocene. ATLANTIC: 12: Oligocene; 13: Miocene.

Same species or subspecies; close relative, mostly a subspeeifio dilferenoe only, 
» known only from Hungary within the Egerian stage oi the Paratethys
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t he European faunal provinces

List of species

Astarte gracilis degrangei Coss- 
MANN et Peyrot ..................

Crassatella carcarensis Miche- 
L0TTI ..........................................................

C. bosqueti Kobnen ..................  
Cardita orbicularis subparvocostata

BAldi.......................................
C. monilifera Dujardin ...........  
C. arduini Brongniart............. 
C. ruginosa Cossmann et Peyrot 
Polymesoda convexa Brongniart 
P. convexa brongniarti Basterot 
Isocardia subtransversa Orbigny 
I. subtransversa abbreviate Sacco 
Cyprina islandica rotundata 

Braun in Agassiz ................
Congeria basteroti Deshayes . . . 
Taras rotundatus Montagu.......  
T. fragilis Braun in Walchner 
Linga columbella Lamarck.......  
Lucinoma borealis Linn6........... 
Cavilucina droueti schloenbachi 
Koenen .................................

Thyasira vara angusta BAldi . . . 
Laericardium cyprium Brocchi . 
L. tenuisulcatum Nyst............... 
L. komcovense SeneS................. 
Cardium thunense Mayer.........  
C. egerense T.-Roth..................  
C. heeri Mayer.......................... 
C. neglectum Holzl ..................
C. neglectum intermdeatum n. 

nubsp.........................................
C. bojorum Mayer ....................  
C. praepapillosum BAldi...........  
Hingicardium buekkianum 1. Roth 
PeniM multilamella Lamarck . . .
V. multilamella interstriata T,-
Roth .......................................

Pitar gigas schafferi Kautsky 
/'. polytropa Anderson............. 
P. beyriehi Semper ..................  
P. sphndida Mkrian ............... 
P. undata Basterot ................  
Venerupis ex aff. basteroti Mayer 
in Hornes.............................

I losiniopsis sublaerigata Nyst . . 
Lutraria oblonga soror Mayer 
Zozia antiquata PliLTNEV .......... 
Solecurtus basteroti Des Moulins 
(lari protracta Mayer ............... 
(I. angusta Philippi ..................  
Arcopagia subrlegans Okhkiny . . 
Macoma elliptica Brocchi .......

1 2 | 3 4 1 5 6 7 1 8 9 1 10 11 Ml 13

— + X X — +

1

— — X X 4 —

__ + — — — 4- — 4- — .— — 4 —
-r — — 4- 4

X X V X — 4- — — — X X — —
— 4 4- 4- — 4- — — — — — 4
— + — — — 4- — 4- — — — — —
_ + —. — — 4- — — — — — ■4 —

+ 4 4- 4- 4- 4 4 — 4 — X X
4 4- X X 4 4 X — X — T 4'

+ + 4 — 4- 4- 4- 4- — 4 — — —
X 4 X — X 4- X 4- — X — — —

4- 4 X X 4- 4- — 4- — 4 X — —
+ + 4- 4- — 4- 4- — 4 4 4 —
4 4 4- + 4- 4 4 — 4 4 4 X. 4
+ 4 — — 4- 4- — — — 4 — — —
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TABLE IV (continued)

List of species

Apolymetis lacunosa Chemnitz . 
Angulus nysti Deshayes .........  
A. posterus Beyrich ................. 
A. planatus ancestralis n. subsp. 
Siliqua nysti Deshayes.............  
Ensis hausmanni Schlotheim . 
Cultellus budensis n. sp................  
Hiatella arctica Linn^ ............. 
Panopea meynardi Deshayes . . 
Corbula basteroti Hobnes .........  
C. gibba Olivi............................ 
C. carinata Dujardin ............... 
Pholadomya puschi Goldfuss . . 
Thracia pubescens Pultney .... 
Th. pubescens belardii Pictet . . . 
Th. ventricosa Philippi ............. 
Clavagella oblita Michelotti . . . 
Cuspidaria clava Beyrich .......  
C. neoscalarina Baldi...............

Calliostoma elegantulum hegeduesi 
n. subsp.....................................

Jujubinus multicingulatus prae- 
strigosus Baldi......................

Gibbula affinis protumida Sacco 
G. proximo Holzl ....................  
G. dubia n. sp...............................  
T einostoma egerensis Baldi .... 
Theodoxus p ictus Ferussac .... 
Th. buekkensis T.-Roth............  
Th. pilisensis n. sp....................... 
Th. supraoligocaenicus n. sp. . . . 
Th. grateloupianus FArussac . . 
Th. crenulatus Klein................  
Pomatias antiquum Brongniart 
Viviparus ventricosus Sandber-
GER.............................................

Hydrobia ventrota Montagu .... 
Turritella venus Orbigny .........  
T. venus margarethae GaAl.......  
T. beyrichi Hofmann................  
T. beyrichi percarinata T'.-Roth 
T. archimedis Brongniart.......  
Protoma cathedralis Brongniart 
P. quadricanal icul ata Sandber-

GER in GtiMBEL.........................
P. diversicostata Sandberger in 
Gumbel ................................

Mathilda schreiberi Koenen .... 
A rchitectonica carocollata

Lamarck ................................
J. marine BAldi ......................
Hrotia escheri Brongniart.......

7 8 10 11 12 13
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TABLE IV (continued)

List of species | 1 I 2

Melanopsis impressa hantkeni 
Hofmann .............................

Pirenella plicata Bruguiere ... 
Tympanotonus margaritaceus 

Brocchi.................................
Bittium reticulalum densespira- 
tum BAldi......................... • • •

B. spina agriense BAldi ........... 
Cerithium egerense GAbor .......  
Diastoma grateloupi turritoapen- 
ninica Sacco..........................

Amaea amoena Philippi...........  
Calyptraea chinensis Linn^i.......
C. pseudodeformis BAldi...........  
Xenophora deshayesi Michelotti 
Aporrhais callosa T.-Roth .......  
Drepanocheilus speciosus

SCHLOTHEIM 8. str......................
I), speciosus digitatus T.-Roth 
1). speciosus margerini Koninck 
Strombopugnellus digitolabrum 
Koch .....................................

Strombus coronatus Defrance 
Rostellaria dentata Grateloup . . 
II. bicarinata BAldi ................  
Polinices catena Da Costa s. 1. 
P. catena achatensia R^cluz in 
Koninck ...............................

I’, catena helicina Brocchi.......  
P. joaephinia olla de Serres . 
Natica millepunctata tigrina 

Defrance ............................
Globularia gibberosa Grateloup 

Sa 1..............................................
Globularia gibberosa sanctistephani 

Cossmann et Peyrot ...........
G. gibberosa callosa Noszky ....
G. rothi Cossmann ....................  
Ampullina crassatina Lamarck 
Erato prolaevis Sacco ...............

Zonaria globosa Dujardin .......  
Z. aubexcisa Braun ..................  
Casaidaria nodosa Solan der in

Brander .................................
C. depressa Buch ......................
Charonia tarbeUiana transiens n. 

subsp.............. . .........................
Picas concinna Bbyrich..........  
P. condita Brononiart............  
Murex paucispinatus 'I'.-Roth . . 
Chicoreus trigonalis GAbor.......  
Hexaplex deahayesi Nyst .........  
Hadriana egerensia GAbor .......

3 * 5 6 7 8 9 10 11 12 13
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TABLE IV (continued)

List of species

Ocinebrina crassilabiata trivari- 
cosa Baldi.............................

O. schbnni Hornes ...................
Typhis pungens Solander in

Brandeb .................................
T. cuniculosus Nyst...................
Mitrella solitaria Baldi.............  
Pisanella doboi Noszky............. 
Babylonia eburnoides umbilicosi- 
formis T.-Roth.......................

Phos hevesensis Baldi ........ 
Acamptochetus clatratus Baldi . 
Galeodes semseyiana Erdos.......  
G. basilica Bellabdi ................  
Hinia sehlotheimi Beyrich.......  
H. fortecostata edentata Baldi . . 
Bullia hungarica GAbor ........... 
Euthriofusus burdigalensis

Defbance ..............................
E. szontaghi Noszky ................. 
Streptochetus elongatus Nyst .... 
Aquilofusus loczyi Noszky .......  
Fasciolaria plexa Wolff........... 
Olivella clavula vindobonensis Cs.-

Meznerics ..............................
Tortoliva subcanalifera Orbiony
V exit turn peyreirense Cossmann 
et Peyrot ............................

Volutilithes multicostata Bellabdi 
F. proximo Sacco ....................
V. permultieostata T.-Roth........ 
Athleta rarispina Lamarck.......
A. ficulina Lamarck ............... 
Egerea collectiva GAbor.............
Vxia granulata Nyst................
Bonellitia evulsa Solander in
Brander .................................

Babylonella fusiformis puMa
Philippi...................................

Marginella gracilis Euchs.........
M. vadaszi BAldi......................
Turris duchasteh'Nyst .............
T. selysi Koninck ....................
T. kanincki Nyst ......................
T. coronata Monster in Gold fuss 
T. trifasciata Hornes ............... 
T. laticlavia Beyrich ...............
T. egerensis T.-Roth ................. 
Bathytoma cataphracta Brooch i 
Turricula regularis Koninck . . • 
T. ilonae BAldi ........................  
T. lelegdirolhi Noszky...............
7'. tricarinata T.-Roth...............
T. legdnyii BAldi......................

11 2 3 * 1 51 6 7 1 81 9 101 11 1 12 13
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TABLE IV (continued)

List of species

Clavus oligocenicus Noszky .... 
C. renustus Peyrot ..................  
C. obeliscus Des Moulins.........  
Microdrillia hungarica Baldi . . . 
Asthenotoma obliquinodosa Sand-

BEROER .......................................................
A. noszky i Baldi ......................
Mitromorpha telegdirothi BAldi . 
Mangelia bogschi BAldi ...........  
Raphitoma valdecarinata BAldi . 
R. roemeri agriensis BAldi.......  
It. pseudonassoides BAldi .......  
Conus dujardini egerensis Noszky
Terebra simplex T.-Roth...........  
T. ex aff. fuscata Brocchi .......  
Kiso minor Philippi ................. 
Melanella spina Grateloup ....
M. naumanni Koenen .............
M. naumanni depressosuturata

BAldi.......................................
Syrnola laterariae BAldi .........  
<S. ex aff. subulata Merian .... 
Actaeon punctatosulcatus Philippi
Ringicula auriculata paulucciae

Morlet ...................................
Cylichna cylindracea raulini Coss

mann et Peyrot ..................
C. lineata Philippi....................
Roxania burdigalcrisis Orbiony .

Dentalium kickxi Nyst ............  
D. apenninicum Sacco ............. 
J), densitextum dejtarenee n. subsp.
1). fissura Lamarck..................
1). simplex Michelotti............. 
Fustiaria taurogracilie Sacco . . 
Cadulus gracilina Sacco ...........

1 2 3 4 5 6 7 8 9 10 11 12 13

*
_ + — — — 4- — — — — — + —
— 4- 4- 4- — + ? ? + 4- — +

*

+ + — — + 4- — — — 4- — — —
*
*
*
*

X X — — — * — —». — X — — —
*

— — X X — 4- X — X — X ■ — —
— — — — — + — — — — — — —-
— X X X — * X — X X X — X
— + — — — 4- — — — + — — —
— — + + — + 4- — — — — —
+ + — — — 4- — — — 4 — — —

X X — — — * — — — X — — —
—

X X — — — * — — — X — — —
+ + ? — — 4 — — ? 4- — ■ — ?

— 4- 4 — — 4- 4 X X + + — 4-

_ 4 X X — 4- X — X — X 4- —
— + :— — —. + — — — .4- — — —
— + 4- + — 4- — — — — — 4 +

+ 4- X — + + X + — 4- — — —
4- — — — + — 4- — — — — —

X — — X * — — — — — —■ —
4- 4- — — + 4- — — — 4- — — —
— + — — — + — 4- — —, —• —
— + — 4- — — 4- — — +
— + + — — 4- — + - • -1“

367





LITERATURE

Accordi, B. (1955): Stratigrafia e pateontologia delle formazioni oligo-mioceniche 
del Trevigiano orientale. Centro Studi Petr, e Geol. com. naz. ricer. Univ. Padova, 64.

Ager, D. V. (1963): Principles of Paleoecology. McGraw-Hill Book Co., 371.
Ahrens, H., Krutzsch, W. and Lotsch, D.'(1963): Grundziige der Geologie von 

Brandenburg. — Abschnitt Tertiar. VEB deutsch. Verlag IV z.ss., Berlin.
Albrecht, J. C. H. and Valk, W. (1943): Oligocane Invertebraten von Sud-Lim- 

burg. Meded. Geol. Sticht., Ser. C-IV-1 - 3, 163.
Alfoldi, L. (1959): Uj limnikus barnakSszentelep (VI) a Borsodi barnakoszen- 

medence Ny-i hatdrteriileten. [A new limnic lignite seam (No. 6) in the western 
border region of the Borsod lignite basin.] F. K., 89. 308 — 309.

Alimen, H. (1936): Etude sur le Stampien du Bassin de Paris. Mem. Soc. GM. France, 
Nouv. sir., 31, 309.

Allen, A. (1954): A Comparative Study of the British Species of Nucula and Nucu- 
lana. J. Mar. Biol. Ass. U. K., 33, 457 — 472.

Allen, A. (1961): The British Species of Thracia (Eulamellibranchiata). J. Mar. 
Biol. Assoc. U. K., 41, 723 — 735.

Alvinerie, J., Caralp, M., Moyes, J. and Vigneaux M. (1964): Consideration sur 
la limite oligomiocene dans le nord du Bassin Aquitain. Mem. Bur. Bech. GM. 
Min.. 28, 301-315.

Anderson, H. J. (1958a): Die Pectiniden des niederrheinischen Chatt. Fortschr. 
Geol. Rheinld. Westj., 1, 297-321.

Anderson, H. J. (1958b): Zur Stratigraphie und Palaeogeographie des mannen 
Oberoligoziins mid Miozans am Niederrhein auf Grund der Molluskenfaunen. 
Fortsch. Geol. Rheinld. West/., 1, 277—295.

Anderson, 11. J. (1959): Die Muschelfauna des nordwestdeutschen Untermiozans. 
PaLaeontographica, 113, Abt. A, 61 — 179.

Anderson, H. .1. (1959, 1960a, 1960b): Dio Gastropoden dos jiingeren Tertiarsjn 
Nordwestdeutsehland. Toil I: Prosobranchia, Archaeogastropoda. Meyniana, 6, M 
81. Toil 2: Prosobranchia Mesogastropoda. I. Littorinacea, Rissoacea, Ccrithiacea. 
Meyniana, 9, 13 79. 2. Revision der Naticacea. Meyniana, 9, 80 -97.

Anderson, II. .1. (1960c): Entwickhing mid Allorsslollung des jiingeren Tertiars nn 
Nordseebeeken. Mitt. Geol. Ges. in Hien, 52, 19 26.

Anderson, 11. 3. (1961a): Gliodorung mid paliiogeographische Entwicklung der 
cha t t ischon Stale (Oboroligoziin) im Nordseebeeken. Mi ymana, 10. I 18 146.

Anderson, II. ■). (1961b): Uber die Korrelation dor miozanen Ablagerungen im 
Nordseebeeken mid die Bononnung der Stolon. Meyniana, 10, 16, 1 <0. ,

Anderson, 11. .I. (1962): Die Typcn der chattischon Pectiniden in Goldfuss Petre- 
facta Germaniae". Notizbl. hess. L.-Amt. Bodenforsch., 90, 93 105.

Anderson, II. .1. (1963): Jilngstes Oberoligoziin mid die Oligozan Miozan-Grenze 
im Nordseeboekon. Mein. Soc. Beige GM. Pal. Hydr., Ser. 8. Ill - ■

Anderson, II. .1. (1964): Die mioeane Roinbek-Stufe in Nord- mid V\ estdeutschlana 
mid ihre Molluskenfauna. Fortschr. Geol. Rheinld. West/., 14, 31 . OS. . ,

AndreAnszkv, G. (1966): On the Upper Oligocene Mora of Ilungaiy. Am> .'7 ■ 
the site at the Wind brickyard, Egor. A hade mini Kiado, Budapest, ■> . ‘ 
Biologica Hunoarica, 5. , . zjnhir-

AniL D. (1952): Oberoligoziine kohlenfiilirendo Ablagerungen des Ivanina 
ges in Kroaticn. Geol. Vjesn., 2 4, 62.

369
24



Anic, D. (1959): Beitrag zur Kenntnis des Oligozans von Hrvatsko Zagorje. Geol.
Vjesn., 13, 171 —174. r d »i

Bacci, G. (1946): Ricerche sulle zoocenosi bentoniche del Golfo di Napoli. rubt. 
Staz. Zool. Napoli, 20, 158 — 178. . .

Baldi T. (1958): Adatok Budafok es Torokbalint kornyekenek retegtani viszonyai- 
hoz.’(Contributions to the stratigraphy of the Budafok—Torokbalint region.) F. K., 
88,428 — 436. , , , a v mBat.nr, T. (1959): Palaookologische Fazies-Analyse der burdigal-helvetischen bchicht- 
reihe von Budafok in der Umgebung von Budapest. Annal. Univ. Set. Budapest- . 
nensis. Sect. Geol., 2, 21—38. „ , ,

Baldi, T. (1959): Geobiology of the Middle Miocene Fauna from ozokolya (Boi- 
zsony-Mountains). Annal. Univ. Sci. Budapestinensis, Sect. Geol., 3, 3—29.

Baldi, T. (1960): Tortonische Molluskenfauna von ‘‘Badener Tegelfazies’ aus ozo- 
kolya, Nordungarn. Ann. Mus. Nat. Hung., 52, 51 — 99.

Baldi, T. (1962): Glycymeris s. str. des europaischen Oligozans und Miozans. Ann. 
Mus. Nat. Hung., 54, 85—153.

B\ldi T (1963a): A torokbdlinti “pektunkuluszos homok kora es az oligocen 
miocen hatarkerdes. (The age of the “Pectunoulus sands” of TbrokbMmt and the 
problem of the Oligocene-Miocene boundary.) F. K., 93, 204 — 216.

Baldi, T. (1963b): Die oberoligozane Molluskenfauna von Torokbalint. Ann. Mus.
Nat. Hung., 55, 71 — 107. , , ,, -i . iv * i l...Baldi, T. (1964): Uber das Alter des Pectunculussandes von forokbahnt und das 
Problem der Oligozan—Miozan-Grenze. Ann. Mus. Nat. Hung., 56, 135—L>2.

Baldi, T. (1965): Rakmaradvanyok a heves—borsodi felsfiohgocen molluszkas 
agyagbol. (Remains of Crustaceans from the Upper Oligocene molluscan clay of 
Heves and Borsod counties.) F. K., 95, 453 — 454. ......

Baldi, T. (1965): A fels6oligocen pektunkuluszos es cyrenas retegek telepulesi es 
osfoidrajzi viszonyai a Dunazug-hegysegben. (Field relations and palaeogeography 
of the Upper Oligocene Pectunoulus and Cyrena beds in the Dunazug Mountains.) 
F. K., 95, 423-436. , „ , . .. . ,, ,

Baldi T. (1966a): Az egri felsdoligocen retegsor es molluszkafauna ujravizsgalata. 
(Reconsideration of the Upper Oligocene sequence of Eger and its molluscs.) r . 1\-, 
96, 171-194. _ , j. xtBaldi, T. (1966b): Die oberoligozane Molluskenfauna von Eger und die Neuuntti- 
suchung der Schichtfolge. Ann. Mus. Nat. Hung., 58, 69—101.

Baldi, T. (1967): A Many — Zsambeki-medenee fels6oligoo6n makrofaunaja. (Ilie
Upper Oligocene macrofauna of the Many Zsdmbek basin.) . A., 97, 437

Baldi, T. (1968): Az europai neogon emeletek helyzeferdl. (On the position of the 
stages of the European Neogene.) F. K., 98, 285—289. .

Baldi-Beke, M. (1960): Magyarorszagi miocen Coeoolithophoridak retegtani jefon- 
tfisege. (The stratigraphic significance of Miocene Coceolilhophorids in Hungary.) 
F. K.. 90, 213-223.

Baldi, T. and Radocz, Gy. (1965): Egri jellegii felsooltgocen molluszkas agvag es 
alsomiocen medencefacies Borsodban. (An Upper Oligocene molluscan clay and 
a Lower Miocene basin facies, both with Egerian features, in Borsod ( ounty.) 
F. K.. 95, 306-312. ..................... , .

Baldi. T., CsefregHY-Meznerics, 1. and Nyiro, R. (1964): La laoslrattgraphte 
des gisements oligoednes et miocenes de 1'Est do la Montagne Biirzsiiny. -Inn. 
Musi Nat. Hung., 56, 153—183.

Baldi 'I' CbepbegHY-MeznerICB, I. and Nyiro, R. (1965): A kelet-borzsonyi oltgo- 
cen ’ miocen retegek bioazt rat igrifidja. (Biost mt igraphy of the Oligocene and 
Miocene of the Eastern Borzsony Mountains.) MAFI Evi gel. 19b3; Bposl. 2.3

BUm, T„ Kecskem^ti, T. and Nyir«, R. (1961): A katti eH akviMni omelet k6r- 
dese a Karpat-modenceben Eger kfirnyekl lij adatok alapjan. ( lie problem of 
the Chattian and Aquitanian stages in the Carpathian Basin in the light of new 
data from the Eger region.) F. K., 91, 282 291. .. . .

BAldi, T„ KECsKEMCn. T„ Nyiro. R. and Brooger, U. W. 1961): Neue Angaben 
zur Grenzziehung zwisehon ('batt und Aquitan in der Umgebung von Eger (Nord
ungarn). .Inn. Mus. Nat. Hung., 53, 67 132.

370



Balogh, J. (1953): A zooconoldgia alapjai. (Fundamentals of zoocenology.) Akade- 
miai Kiado, Budapest.

Balogh, K. and Ronai, A. (1965): Magyarazo Magyarorszag 200.000-es foldtani 
terkepsorozatAhoz. (Explanatory notice to the 200.000 scale geological map sheets 
of Hungary.) L-34-III. Eger. MAFI, Budapest, 173.

Bandy, O. L. (1958): Dominant Molluscan Faunas of the San Pedro Basin, California. 
J. of Pal., 32, 703-714.

Bandy, O. L. (1961a): Distribution of Foraminifera, Radiolaria and diatoms in 
. sediments of the Gulf of California. Micropaleontology, 7, 1 — 26.

Bandy, O. L. (1961b): Facies Studies can reconstruct oil-forming Environments.
World Oil, 4. . . . . ,

Bandy, O. L. (1964): Cezonoic planctonic foraminiferal zonation. Micropaleontology, 
10, 1-17.

Bandy, O. L. and Arnal, R. E. (1960): Concepts of Foraminiferal Paleoecology. 
Bull. Am. Assoc. Petr. Geol., 44, 1921 —1932.

Barnard, J. L. and Hartman, O. (1959): The Sea Bottom off Santa Barbara, 
California: Biomass and Community Structure. Pacific Nat., 1, 1 — 16.

Barnard, L. and Ziesenhenne, F. C. (1961): Ophiuroidea communities of Southern 
Californian Coastal Bottoms. Pacific Nat., 2, 131 — 186.

Barnard, L., Hartman, O. and Jones, G. F. (1959): Benthic Biology of the Main
land Shelf of Southern California. Sacramento, Oalif., in manuscript.

Barnes, H. and Bagenal, T. B. (1952): The Habits and Habitat of Aporrhais pes- 
pelicani. Proc. Malac. Soc. London, 29, 101 —105.

Bartha, F. (1963): A mennyisegi biosztratigrdfia kerdesei. (Problems of a quanti
tative biostratigraphy.) 6 si. Vitak, Budapest, 2 — 11.

Bartha, F. and Kecskem^ti-Kormendi, A. (1963): Biosztratigrdfiai vizsgdlatok a 
Dorogi medence eocen-koru molluszkumos kepzOdmenyein. (Biostratigraphic 
examination of (he Eocene mollusc-bearing strata of the Dorog Basin.) F. K., 93,
451—465. . ,

BartkO, L. (1937): Foldtani es dsldnytani adatok RAkosszentmihAly es komyeke- 
nek oligocen-miocenkori retegoihez. (Geological and palaeontological data concern
ing the Oligocene and Miocene of RAkoMzentmihAly and its environs.) Budapest, 
39. „ ,

Bartk6, L. (1947): Besz&nold az 1946. evben Sdshartydn-Szecseny kOrnyeken 
vegzett kutatAsokrdl. (Report on prospeetion in the S6shartydn Szecseny region 
in the year 1946.) Jel. a jovedeki mdlykut. 1946. dvi sokutato munk'datairol, Buda
pest, 34 — 54.

Bartko, L. (1948): Jelentes az 1947. evben Sdshartydn Szecseny kornyekCn veg
zett kul atAsokrdl. (Report on prospect ion in the S6shartydn Szecseny region in 
the year 1947.) Jel. a jovecUki mclykut. munkalatair6l, Budapest, 121 —139.

Bartko, L. (1952): A salgdtarjani barnakfiszdnmedence ENy-i reszenek foldtani 
viszonyai. (Geology of the northwestern part of the Salgotarjan lignite basin.)
PM, Int. livi jel. 1948, Budapest, 101 110. _

Bartko, L. (1961): Az iwak-magyarorszagi barnakOszehtelcpek kora. (I he age o
North Hungarian lignites.) F. K., 91, 143 146. . ।

BautkA, L. (1961 62): A ndgrtfdi barnakdsz^nteriilet liildtani vizsgAlata. (Geologua
study of the Ndgriid lignite region.) Budapest, manuscript.

Beets, C. (1950): Oligozane mid wahrBcheinlich mioziine GaStropoden hub <<m 
Peel-Gobiete (Sudliche Niederlande). Meded. Geol. Sticht., Ser. (M\ -I 8, 6'’-

Bellardi, L. and Sacco, F. (1872 1904): I Mollusehi dei terreni terzian del l te-
monto e della, Liguria. Tom. I —XXX., Torino. f

Bknk6-Czabalay, L. (1958): Az egri tAglagyAri reiegbsszlel faunakepe. (Aspect 
the fauna in the Brickyard beds al Eger.) F. K., 88, 344 349. , ...o.lu

Berggren, W, A. (1963): Review anil discussion in F. Eames el al.: H। 
of midtortiary straligraphieal correlation. M icropaleontology, 9, W ‘

Berry, S. S. (1956): A tidal flat of the Vermilion Sea. J. f''"1''!'-- .
Beyuk ii, E. (1854): Ober die Stollung der hessisehen Tert iarbildungen. ei.

kgl. preuss. Akad. WiM., Berlin, 640 666. i,w-s
Beyrich, E. (1853, 1854, 1856): Dio Conehylien des norddeut schen B ituugei g ... 

Z. d. d. geol. Ges., 5, 273 358; 6, 408 500; 726 781; 8,21 88; 553-588.358; 6, 408 500;
371



Bittner, A. (1884): Die Tertiar-Ablagerungen von Trifail und Sagor. Jahrb. geol. 
Reichsanst., 34, 433 — 596.

Blegvad, H. (1914): Food and Conditions of Nourishment among the Communities 
of Invertebrate Animals found on or in the Sea Bottom in Danish AI aters. hep. 
Dan. Biol. Stat., 22, 42 — 78. . . , .. .

Booth, H. (1899): Nagy-Maros kornyekenek foldtani viszonyai. (Geological conditions 
in the environs of Nagy-Maros.) Fbldt. Int. Evk., 13, 1 — 57.

Boeksohoten, G. J. (1963): Paleoecological Notes on the Septaria Clay (Ohgocene) 
of the Eastern Netherlands. Kon. Ned. Akad. Wetensch., Proc., ser. B, 64, 280 295.

Bogsch, L. (1936): Tortonien fauna N6grddszak41r61. (The Tortorian fauna of Nog- 
radszakal.) Fbldt. Int. Evk., 31, 1 —112.

Bogsch, L. (1962): Einige prinzipielle und praktische Fragen der erdgeschichtlichen 
Grenzen auf Grund der egerer Fauna. Annal. Univ. Sci. Budapestinensis, Sect.
Geol., 5, 11 —23. ,

Bohn, P. (1966): Felsooligocen. (Upper Oligocene.) Budapest, in manuscript.
Bondor, L. (1960): Magyarorszagi glaukonitos kozetek iiledektani vizsgalata. (Litho

logical examination of glauconite-bearing deposits in Hungary.) I. K., 90, 293 302.
Bondor, L. (1963): Mineralogisch-petrographische Untersuchungen der oligozanen 

Schichten in der Umgebung von Budafok und Torokbalint. Ann. Mus. Nat. Hung., 
55, 23-28. , , „ ,

Bondor, L. (1964): Die mineralogisch-petrographische Untersuchung der Bohrung 
in der Ziegelei von Eger. Ann. Mus. Nat. Hung., 56, 59 — 62.

Brestenska, E. and Lehotayova, K. (I960): Unteroligozane brackisch© Ablagc- 
rungen mit Rotalia beccarii (L.) aus dem Gebiet© von Sturovo (Siidslowakei). 
Geol. Price, Zpr., 19, 109 115. z.ncci.

Bronevoi, V. A. and Kiryukhin, L. G. — BpoHeBoii, B. A. H KnpioxiiH, JI. I . (1 Joo). 
BepxHeoJiHroyeHOBbie OTJio>KeHHH ceaepHoro npuapajibH h ceBepHoro ycnopTa. Eioaa. 
M. 06.-ea ucn. npupodbi omd. zeoAoeuu 41,65— 72. .

Bruun, A. F. (1940): Etudes quantitatives sur la faune du Lac de 1 unis et du Golte 
de Tunis dans la Region de Salambo. Stat. Oceanogr. Salambo, Bull, 40, 20.

Buchanan, J. B. (1958): The Bottom Fauna Communities across the Continental 
Shelf off’Accra, Ghana (Gold Coast). Proc. Zool. Soc. London, 130. 1 — 56.

Buday, T. and Cicha, I. (1956): Neue Ansichten uber die Stratigraphic des unteren 
und mittleren Mioziins des inneralpinen Wiener Beckons und des Waagtales. Geol.
Price, 43, 41-54. . , TT . ..

Buday, T., Cicha, I. and Sene§, J. (1958): Beziehungen dos I nternuozans dci 
bay©rischen und osterreichischen Molasse des siidwestlichen Mahrens und dei 
Innerkarpatisehen Becken. Vestn. UUG., 33, 419 425.

Buday, T. (I960): Die Enfwieklmig des Neogens der tschechoslowakischen Karpa- 
ten. Mitt. Geol. Ges. in Wien, 52, 27—47.

Buday, T. (1961): Der tektonische Werdegang der NeOgenbeoken der Westkarpaten 
und ihr Baustil. Geol. Price, 60. 87—106.

Buday, T., Cicha, I. and SeneS, J. (1965): Mioziin der Westkarpaten. Geol. Ustav 
D. Stura, Bratislava, 295.

Butler, P. A. (1954): Summary of our Knowledge of I he (lyster in the (mil of Mexico.
U. S.’ Fish and Wildlife Serv., Fish. Bull., 55. 479 489.

Caspers, H. (1939): Die Bodenfauna der Helgoliinder Tiefen Rinne. Helg. II iss.
Meeresunt., 2, 1 — 112. .... , ... , ,, .. ,,

Catzigras, F. (1958): Rapport IV. Les subdivisions du Miocene. G. If. Gongr. hoc.
Sav., So’us-sect. GM., Coll, sur le Miocine, Paris, 371 385.

Cechovic, V. (1952): Dio Geologie des sUdslowakischen Kohlenbeekens. Geol. Pracc, 
33, 263-306. „„

Cicha, I. (I960): Neue st rat igraphische Auswertung der Mikrofimnn aus (ten sog. 
kattischen Schichten der Siidslowakei in Beziohung zu den Ablagerungen der 
Paratethys. Geol. Price, Zos., 57, 159 216. ..

Cicha, I. (1961): Zur oligozan-mioziin Greuze und zur Stratigraphic des Miozan dor 
Westkarpaten und seiner nomonklatorisehen Veroinheitlichung. Geol Price, 60.

Cicha, I. and SENES, .1. (1968): Sur la position du Miocene de la Paratethys centrale 
dans le cadre du Tertiaire do 1’Europe. Manuscr. prepar/1 pour le Congr. Intern. 
Geol. Prague. Bratislava 1968.

372



Cicha, I., Lotsch, D., Krutzsch, W. and Senes, J. (1964): Projet provisoire pour 
une subdivision chronostratigraphique du Tertiaire. Mem. Bur. Rech. GM. Min., 
28, 925-929.

Cloud, P. E. (1955): Physical limits of glauconite formation. Bull. Amer. Assoc. 
Petr. Geol., 39, 484-492.

Cossmann, M. (1891): Revision sommaire de la faune du terrain oligocene marin 
aux environs d’Etampes. J. de Conch., 36, 48, in separata.

Cossmann, M. (1919): Monographie illustree des mollusques oligoceniques des envi
rons de Rennes. J. Conch., 64, 133 —199.

Cossmann, M. (1921 — 22): Synopsis illustre des mollusques de 1’Eocene et de 1’Oligo- 
cene en Aquitaine. Mem. Soc. GM. France, Pal. 55, 23, 112; 24, 113 — 220.

Cossmann, M. (1925): Essais de paleoconchologie comparee. Tom. 13, Paris 345.
Cossmann, M. and Lambert, J. (1884): £)tude paleontologique et stratigraphique 

sur le terrain oligocene marin aux environs d’Etampes. Mem. Soc. GM. France, 
Ser. 3., 3, 187.

Cossmann, M. and Peyrot, A. (1909 — 1932): Conchologie n6ogenique de 1’Aquitaine. 
Act. Soc. Linneen de Bordeaux, 63 — 70, 73 — 75, 77 — 79, 84.

Cox, L. R. (I960): Gastropoda. General characteristics of Gastropoda. In: Treatise of 
invertebrate paleontology, ed. by R. C. Moore, Geol. Soc. of Amer, and Univ, of 
Kansas Press, Mollusca I., pp. 84, 168.

Crichton, M. D. (1943): Some Notes on the Madras Bullia. Proc. Malac. Soc. Lon
don, 25, 143-146.

CsAnk, mrs. E. (1964): A Piliscsev 4. sz. furAs oligocen kepzSdmenyeinek iiledek- 
kdzettani vizsgalata. (Lithological study of the Oligocene cores of the PilisosAv 4. 
borehole.) MAFI Evi jel. 1961. Budapest, 383 — 392.

Csank, mrs. E. and Siposs, Z. (1963): Andezitvulkanossdg k6zetanyaganak nyomai 
a kozeps6-fels6 oligocen partszegelyi homokos osszletben a Dorogi-medence DK-i 
reszen. (Traces of an andesite volcanism in Middle and Upper Oligocene nearshore 
sandy deposits in the southeastern part of the Dorog Basin.) MA FI Evi jel. 1960. 
Budapest, 147—158.

Csepreghy-Meznerics, I. (1951): A SalgdtarjAn vid6ki slir es pectenes homokko 
faundja. (Fauna of the Soldier and of the Pecten sandstone in the environs of 
Salgdtarjdn.) F. K.. 81, 303 — 319.

Csepreghy-Meznerics, 1. (1953a): A salgotarjani k6szenfekvd retegek faundja es 
kora. (Fauna and ago of the strata underlying t he Salgdtarjdn lignite seams.) I'. A., 
83, 35-56.

Cseprkghy-Mezn ERICS, 1. (1953b): Mittolmiozane Pleurotomen aus Ungarn. Ann.
Mun. Nat. Hung., ser. nov., 4, 5 22.

I (1954): A kelotcserhiiti helveti es tortonai fauna. (The- ■ " .............. .. j_186>Csepreghy-Meznerics, 1. ---------- --------- ----------- - ,
Helvetian and Tortonian faunae of the Eastern Cserhdt.) MAFI Evk., 41, 1

Csepreghy-Meznerics, I. (1956): Stratigraphisohe Gliederung des ungarischen 
Mioziins im Lichle der neuen Faunaunt ersuchungen. Acta geol., 4. 183 206.

Csepreghy-Meznerics, I. (1959a,): Az egercsehi dzdi koszentekvA burdigalai fau- 
ndja. ('I'he Burdigalian fauna of the strata underlying the Egercsehi Ozd lignite
seams.) F. K., 89. 413 424. .

Csepreghy-Meznerics, 1. (1959b): Dio Burdigalfauna in don Licgendsohichten oos 
Braunkohlenflotzeg von Egercsehi Ozd. .Inn. Mus. Nat. Hung.. 51, 85 103.

CsepreGHY-Meznerk’S, I. (I960): Pectinides du Neoghne de la Hongrie et leui 
importance biostratigraphique. Mthn. Soc. GM. France, Nouv. Sir., 92, 56.

Csepreghy-Meznerics, I. (1962a): A *‘katti”-akvit£ni kerdes tudomanytorlenoti 
inogvihigit Asbnn. (The Problem of t he “(’hat I inn" and Aquitanian in the ig i u 
Boionoe hiatory.) F. 92, 185 — 195.

Csepreghy-Meznerics, I. (1962b): Das Problem dos “Chatf’-Aquitans m wissen- 
sehaftsgcsehichtlieher Beleuehtung. Ann. Mus. Nat. Hung., 54, .>7 q.

Csepreghy-Meznerics, I. (1964a): L'evolution do certains
quest ion du "Chat t ion" et la limito oligo-miocdne. 1st. "Lucas Mallaaa ,(-•>. ■ •>
Curs, ii Conf., 9. 33—50. ...» •.

Csepreghy-Meznerics, 1. (1961b): Le probDmo du 
de vuo de I’histoiro do la subdivision du Mioedne. Mem. Bur. het i. a 
28, 893 907.

373



Csepreghy-Meznerics, I (1964c): L’analyse de la faune de Peyrere (Bassin de 
PAdour) et de 1’Aquitanien du Bordelais et du Bazadais. Mem. Bur. Rech. Geol. 
Min., 28, 455 — 466. , .

Csepreghy-Meznebics, I. and SeneS, J. (1957): Neue Ergebmsse der stratigraphi- 
schen Untersuchungen miozaner Schichten in der Siidslowakei und Nordungain. 
Neues Jb. Geol. Pal., Mh., 1, 1 — 13. •

Csiky, G. (1961): Az eszak-magyarorszagi szenhidrogen kutatasok koolajtoldtani 
eredmenyei. (Petroleum geological results of drilling for hydrocarbons in North 
Hungary.) F. K., 91, 95—120. .

CsongrAdi, Mrs. B., Kovari, J. and Majzon, L. (1959): Adatok a Budapest kor- 
nyeki medencereszek retegsorahoz. (On successions of strata in the basins of the 
Budapest region.) F. K., 89, 407 — 412.

Otyroky, P. (1959): Die Meeresmolluskenfauna des unteren Burdigals im VI aagtal. 
Geol. Brace, 51, 55—140. ’ ,.

Otyroky, P. (1960): Die fossile Fauna der litoralen Ablagerungen des Unterburdi- 
gals aus der Umgebung von Povazske Bystrica im Waagtal. Geol. Brace, 141 —152.

Otyroky, P. (1961a): Ergebnisse der Revision der aquitanischen Molluskenfauna 
aus der Velke Pavlovice-Gegend in Mahren. Vestn. UUG., 36, 141 — 143.

Otyroky, P. (1961b): Die Fauna der Unterburdigalischen Konglomerate aus der
Umgebung von Chropov in der Westslowakei. Casopis pro min. geol., 6, 6 — 14.

Dank, V. (1954): Ujraterkepezes Rakosszentmihaly, Csdmdr, ( inkota horny ekon. 
(Resurvey of the Rakosszentmihaly—Csomor —Cinkota region.) MAPI Evi jel., 
1952. Budapest, 25 — 28. .

Dautzenberg, Ph. (1926): Mollusques provenant des campagnes scientitiques du 
Prince Albert 1. de Monaco dans 1’Ocean Atlantique et dans le Golfe de Gascogne. 
Ris. Camp. Sci. Albert I. Prince souv. de Monaco, 52, 400. .

Dautzenberg, Ph. and Bavay. A. (1912): Les Lamellibranches de 1 expedition du
Siboga. Paitie Systematique. I. Pectinides. In: Siboga Expedite, 53, Leiden 127— 
167. , , ,

Dautzenberg, Ph. and Fischer, H. (1906): Mollusque provenant des dragages 
effectues a 1’Ouest de l’Afrique pendant les campagnes scientifiques de b. A. b. le 
Prince de Monaco. In: Res. Campagnes Sci. Albertl.Princesouv.de Monaco, 32,

Davis, F. M. (1925): Quantitative Studies of the Fauna of the Sea Bottom. No. 2.
Results of the Investigation in the Southern North Sea. Gr. Brit. Fish. Invest.,
Ser. II., 4, 1-50. „ _

Davitashvili, L., Sh. and Merklin, R. L. flaBHraiUBHJiM, JI. III. H MepKJiHH,
JI. (1966): CnpaBOMHiiK no BKOJioritu MopcKHX gBycTtiopoK Hsdam. «HayKa», Mocksu, 
352.

Denizot, M. G. (1958): L’etage aquitanien et la limite oligo-miocdne. C. R. Congr. 
Soc. Sav., Sous-sect. Geol., Coll, sur le Miocene, Paris, 143 152.

Deperet, M. (1892): Note sur la classification et le parallelisme du systeme mio- 
cene. Bull. Soc. Geol. Fr., Sir. 3, 20, CXLV CLV1.

Dobay, I. (1959): Adatok az egri oligocen miocen retegek fiildlanahoz. (Contribu
tion to the geology of t he Oligo-Miocene of Eger.) B. Sc. thesis, Budapest, manuscript.

Dolleus, G. F. (1909): Essai sur l’etage Aquitanien. Bull. serv. Carte gM. France,

Dollfus, G. F. (1917): L’Oligocene superieur matin dans le Bassin de l’Adour. Bull.
Soc. GM. Fr., sir. 4, 17, 89 — 102. . .. .. . ,

Dollfus G. F. (1917): Nouvel etage martn a distmguer dans le Bassin de 1 Adoui. 
C. R. Somm. Bull. Soc. GM. Fr., sir. 4, 17, 146 148.

DouvillA, A. (1917): Sur 1’Age dos couches & L6pidooyclmes de I Aquitaine. ( . h.
Somm. Bull. Soc. GM. Fr., sir. 4, 17, 144 146. , i i i

Dreger, J. (1892): Die Gastropoden von Hilling bei Kirschbichlin I not. Annal. A.A. 
Naturhist. Mus.- 7, 11 — 34. . , . .

Dreger, .1. (1903): Die Lamellibranchiaten von Haring bet Rirchbiohl in Lirot. 
Jb. k. k. geol. Reichsanst., 53, 253 284.

DROOGEb, C. W. (1952): Study of American Miogypsinidae. Utrecht. 80
Drooger, C. W. (1954): Miogypsina in Northern Italy. K<m. Ned. Akad. II it., sir. B. 

57, 227’ 249.

374

Albertl.Princesouv.de


Drooger, C. W. (1960a): Die biostrat igraphischen Grundlagen der Gliederung des 
marinen Neogens an den Typlokalitaten. Mitteil. Geol. Ges. in II ten, 52, 105—114.

Drooger, C.W. (1960b): Miogypsina in Nortwestem Germany. Proc. Kon. Bed. Ak. 
Wetensch., ser. B, 63, 38 — 50.

Drooger, C. W. (1961): Miogypsina in Hungary. Proc. Kon. Bed. Ak. Wetensch. 
ser. B, 64, 417 — 427.

Drooger, C. W. (1964): Problems of mid-Tertiary stratigraphic interpretation. 
Micropaleontology, 10, 369 — 374. c

Drooger, C. W., Kaasschieter, J. P. H. and Key, A. J. (1955): The microfauna 
of the Aquitanian-Burdigalian of Southwestern France. Verh. Kon. Bed. Akad. 
Wetensch. ser. 1, 21, 136. , , , „ , . r v u

Dudich, E. jun. (1962): A biologiai aktuahzmus elvenek alkalmazasa fosszilis Bryo- 
zoakra. (Application of biological uniformitarianism to fossil Bryozoa.) F. K., 92,

Eames7f°E., Banner, F. T„ Blow, W. H. and Clarke, W. J. (1962): Fundamentals 
of Mid-Tertiary Stratigraphical correlation. Cambridge Univ. Press, 163.

Eberzin, A. G. - 36ep3HH, A. T.— (1960): Ochobli najieoHTOjiorHH. Mojijiiockh - 
naHUHpHHe, /iBycTBopuaTbie, jionaroHorne. Usdam. AKad. HayK CCCP, Mockso 
300

Ekman, S. (1947): Uber die Festigkeit der marinen Sedimente als Faktor der Tier- 
verbreitung. Zool. Bidr., Uppsala. 25, 1 —20.

Ekman, S. (1953): Zoogeography of the Sea. London, 417.
Ellison, F. (1940): Das Tertiar von Melk und Loosdorf. Mitteil. Geol. Ges. tn W ten, 

33, 35—86. „ , , r nu • 1Emery, K. O. and Stevenson, R. E. (1957): Estuaries and lagoons. I. Physical 
and ’chemical Characteristics, in Treatise on marine Ecology and Paleoecology, 
vol. I, Geol. Soc. Am. Mem., 67, 1296.

ErdOs L (1900): Uj Pyrula faj Pomaz fiatalabb harmadkori uledekeibol. (A new 
stx'cies of Pyruia from the Late Tertiary of Pomtiz.) F. K., 30, 262-266.

Ferencz K ('1953)’ A Pilishegy es a tole D-re es6 terulet fiildtani viszonyai. (Geology 
of Mount Pilis and the area south of it.) MAPI Evi jel., 1943. Budapest. 7-3,.

Ferenczi, I. (1925): A tinnyevideki harmadkori medencercszlet fiildtani viszonyai. 
(Geology of the Tertiary basin section around Tinnye.) Foldt. Int. Evi jel. 1920-23. 
Budapest, 40— 49. , ■, ,• ,'tL„Ferenczi, I. (1935): Adatok a B6rzs6nyi-hegys5ggeoldgidjdhoz. (( ontributioM to the 
geology of (he BOrzsiiny Mountains.) Foldt. hit. Evi jel. 1925 28. Budapest, 131

Ferenczi, I. (1939): Adatok az Ipoly-niedence SdshartyAn-KarancssAg, illetve 
Balassagvarmat kiiriili reszenek fiildtani ismeretehez. (Contributions to the geology 
of the Ipoly Basin portions around Sosharlyiin, KarancssAg and Balassagyarmat.) 
Foldt. Int. Evi jel. 1933 — 35. Budapest, 733-775.

Ferenczi, I. (1910): Das Problem der Abgrenzung dor unganschen ohgozanen una 
miozhnen Ablagerungen. F. K., 70. 64 — 76. . , ,

Ferenczi, I. (1942): Ujabb adatok az Ipoly-niedence fiildtani viszqnyainak ismereU- 
hez. (Some new contributions to the geology of the Ipoly Basin.) foldt. Jut. J, 
id. 1936 38. Budapest, 1035 — 1099. -

Ferenczi, I., KulcsAr. K. and Majzon, L. (1939): Ujabb a. at. Budapest, foldtam 
foldpit esehez. (A now data on the geological structure of Budapest.) / . / ,

Fitch, J. E. (1953): Common Marine Bivalves of California. Slate of Cahf., Bep.
Fish and Game, Fish. Bull.. 90, 102. rotcuoinek

Fiil.nvAni, A. (1929): Adatok a Bia tetvnyi plan
stratigrAfidjiihoz. (Contributions to the stratigraphy of Uh 8 • 
Bia Tdteny Plateau.) .Inn. Mus. Nat. Hung.. 26, 36-OU.

Franke, 1). (1963): Zu Fragen goologiseher Iermmologic dI a.
Der Bogriff Fazios. Z.eitseh. angewandte Geol., 3. 4 >, ■ ' ’(A contribution to

Franzbnau, A. (1888): Adat Budapest altalajinak ^eret^hez. (A cont.mu
the knowledge of Budapest s Hiihsoil.) h ■ *'•’ ’/ 1 ■ p malac. Soc.

Fretter, V. (1951): Some Observations on the British Cypiaeids. 1 toe.
London, 29. 14 20.

375



Fbetter V. and Graham, A. (1949): The Structure and Mode of Life of the Pvra 
kZ' 6 h< v”’ Par^ltle Opisthobranchs. J. Mar. Biol. Assoc. U. K 28 493-532

Z™’ V- anZGkaham A. (1962): British Prosobranch Molluscs TheirFunctionai 
Anatomy and Ecology. Roy. Soc., London, 755.

kiedberg, W (1911 —28, 1934 — 36): Mollusca Mioeaenica Poloniae. Pars I Gastro- Fuchs3 Th ^^oZr ^°W ' P°™an’ 6?1’ Z® ,IL Lamellibranchiata. Krak^v, 283.
TertiJ^Hr^ T zw ^enntniss der Conchylien-fauna des vicentinischen 
leitiargebirges. I. Die obere Schichtengruppe, oder die Schichten von Gomberto

Fuchs Th 71883^77' ^kschr' Akadi 'Viss-’ Math.-Nat. Cl., 30. 137-216. ’

helyzeterbL (Tertiary fossils from the lignite-bearing Miocene strata of tL
and Radoboj regions and considerations on the geological position of the so-cflled 
Aquitanian stage”.) Fbldt. Int. Evk., 10, 145-157

uchs, Th. (1901): Uber den Charakter der Tiefseefauna des Rothen Meeres auf 
S^ ber^ gewonnenen Ausbeute
‘F‘~-oer. . Akad. Hiss, m Wien, math.-nat. Cl., 110, 249 — 258.
ZZi ■ i Z Y^cz-dregelypaUnki vasiiti vonal mentenek geoldgiai vazlata 

47, 55oFS.SketCh °f th® Vdc-Dr6gelyPal6nk railway trace.) Bany. ?Koh. Lapok,

GA^’k <193J— i?3®): Az egriekkel azonos harmadkori puhatestCek Balassagvarma- 
f . es az oligocen kerdes. (Identical tertiary molluscs at Eger and Balassafvarmat

GaS R 'S7 T^bZ^ Hun9'32' pars Min- Oeo1- 1
ABOR, R. (1936). Ujabb egri felsfi oligocen gasztropodiik. (Some further Unner 

hgocene gastropods from Eger.) Ann. Mus. Nat. Hung., 30, pars Min. Geol. Tl.

^T^ol^F^ de ^i***'™ de Basse-Alsac. C. B. S. Bull.

Gislen, T. (1931): A Survey of the marine Associations in the Misaki District with 
^4,7^ C°nditiOn8’ J- Fac- Sn- Imp- Univ. Tokyo,

952,V ,Faune malacologique du Miocene de la Belgique 1 MimMus.Roy.H^.Nat.Eelg., I03’ 1945, 266; IL Inst. Boy. Sci. Nat.Tg , Mim.\

Glibert M (1954): Pleurotomes du Miocene de la Belgique et du Bassin de Loire 
Mem. Inst. Boy. Sci. Nat. Belg. Mem., 129, 75.

aLibert, M. (1955): Quelques especes nouvelles on mal connues de TOligocdne moven
GubertM^l^ >Mg„ Bull., 3l/8<k i 7. 5
Z ? i up515cypodes et Gastropodes du Rupelion superieur el du Chat- 
tien de la Belgique. Inst. Boy. Sci. Nat. Belg., Mim., 137, 98
"■ rs.... . ... .. .............................

Glibert, M. (1957, 1957, 1958, 1959): P^cypod^s du Diestion, .In Scaldisien et du
J ”rM"4£ei-27? 3^36 Sci- Nat- Bel0 ’ B^- 33/9, 1 40. 33/47,

Glibert, M. (1957, 1958, 1959, IIHiO): Gastropo.les du Diestien, du Scaldisien et du
“"XrSiiL ' 2’; WIS.

f"”"™ * <*“*!- se.

'S; s'CioS'"1*0” d“ “““'i” ■’Sw. /h,j Sei.

........... d" . ...... ... i,,.,.
0p,“”: ........ ...................................... ....... .

376



Glibert, M. (1963): Les Mesogastropoda fossiles du Cenozoique etranger. Deux, 
partie. Inst. Roy. Sci. Nat. Belg., Mem., 73, 164.

Glibert, M. (1966, 1965): Les Bivalvia fossiles du Cenozoique etranger. Inst. Roy. 
Sci. Nat. Belg., Mini., 1. 77, 112; II. 78, 104.

Gillet, S. and Theobald, N. (1936): Les sables marins de 1’Oligocene du Haut- 
Rhin. Bull. Serv. carte geol. Alsace et Lorr., 3, 37 — 76.

Gorges, J. (1941): Die Oberoligocanfauna von Rumeln am Niederrhein. Decheniana, 
100, 115-186.

Gorges, J. (1951): Die oberoligocanen Pectiniden des Doberges bei Biinde und ihre 
stratigraphische Bedeutung. Pal. Zeitschr., 24, 9 — 22.

Gorges, J. (1952): Die Lamellibranchiaten und Gastropoden des oberoligozanen 
Meeressandes von Kassel. Abh. hess. Landesamtes f. Bodenforsch., 4, 134.

Gorges, J. (1957): Die Mollusken der oberoligozanen Schichten des Dobergs bei 
Biinde in Westfalen. Pal. Zeitschr., 31, 116 — 134.

Gortynska, S., Wozny, E. and Wolanska, H. (1962): Some remarks on the Oli
gocene of Western Poland. Kwart. Geol., 6, 125—156.

Graham, A. (1955): Molluscan Diets. Proc. Malac. Soc. London, 31, 144—159.
Grateloup, J. P. S. (1947 — 48): Conchyliologie fossile des terrains tertiaires du 

Bassin de TAdour (environs de Dax). Bordeaux, T. 12, 1—48.
Gripp, K. (1914): Uber eine untermiozane Molluskenfauna von Itzehoe. Jb. Ham- 

burgischen IFiss. Anst., 31, 40.
Gripp, K. and Magne, A. (1956): Neues zur Gliederung des Miozans in Westeuropa. 

Neues Jb. Geol. Pal., Mh., 6, 273 — 281.
Gripp, K. (1961): Versuch einer Charakterisierung der Molluskenfaunen im marinen 

Tertiar West-Europas. Meyniana, 10, 113 — 117.
Hagn, H. and Holzl, 0. (1962): Geologisch-palaontologische Untersuchungen in 

der subalpinen Molasse des ostlichen Oberbayerns zwischen Prien und Snr mit 
Beriicksicntigung des im Siiden anschliessenden Helvetikums. Geol. Bavarica, 
10, 208.

Hagn, H., HdLZL, O. and HrubeBCH, K. (1962): Zur Gliederung des Oligozans im 
<>sl liehen Oberbayern und in Nordtirol. N. Jb. Geol. Pal., Mh., 423 -447.

HalavAts, Gy. (1910): A neogen koril iileddkek Budapest kiirnyeken. (Neogene 
deposits in the environs of Budapest.) Fbldt. Int. Evk., 17, 259 358.

HAmor, G. (1964): A meeseki slir biofdciesvizsgdlata. (Biofacies of the Mecsek Moun
tains Sehlier.) /•'. K., 94, 349 361.

Hano, V. and SeneS, (1953): Die untermiozane Fauna bei Rapovce. Geol. Shorn., 
3. 315 362.

Hantken, M. (1861): Geoldgiai tanulmdnyok Buda es Tala kiizott. (Geological 
studies between Tata and Buda.) Math, is Tcrm.-tud. Kbzl., 1, 213 278.

Hantken, M. (1865): Az l)j-Sz6ny-pesti Duna es az Uj-Sz6ny, Fehervtir budai 
vasu! befogta terdlet loldtani lefriisa. (A geological description of the area lying 
between tho Danube from Ujsz/Sny to Buda and the Ujszdny FehervAr Buda, 
railwayline.) Math, is Term.-tud. K6zl., 3, 384 444.

Hantken, II. (1867a): A ponuizi Meseliahegy foldtani viszonyai. (Geology of the 
Meselia Hill al Pomdz.) Magyarh. Fbldt. 'Pars. Munkdlatai, 3, II 113.

Hantken, M. (1867b): A didsjenAi homokkd es a puszta-liikosi tdlyag. (The Dids- 
jenfi sandstone and I he PiiHztalhkds day.) Magyarh. Roldt. 'Pars. Munkdlatai, 3, 
90 95.

Hantken, M. (1871): Az. esztergomi barnaszdnteriilet foldtani viszonyai. (Geology 
of the Eszergom brown void area.) Fiildt. Int. Avk., 1, I 140.

Harder, I’. (1913): Les depots oligopolies de la trancheo du chemin de for pros de 
la garo d’Aarhus. Damn. Geol. Undersog., II. Ser.. 22, 140.

Hartman, O. (1963): Submarine Canyons of Southern California. Part II. Biology. 
Allan Hancock Pac. Exp.-s, 27, limn. South. Calif. Press, Los Angeles, 424.

Hecker, IL F. PeKKep, P. O. (1957): BneACHRe b najieooKOitormo. PocseoAmexusdatn 
Mocksu, 1—125.

Hecker, R. F., Osipova, A. I. and Belskaya, '1'. N. PeKKep, P. Of. Ocmiona, A. 
IL ii BeJibCKitH, T. H. (1902): d>epraiiCKiiii 3annu iiaaeorenonoro MopH Cpe.mitii Aumi. 
Akiu). Henne. CCCP, Mocksu, vol. 1, 334. n vol. 2, 332.

Hecker, R. F., Oshipova, A. I. and Belskaya, T. N. (1963): Ferghana Gull of 
377



Paleogene Sea of Central Asia, its History, Sediments, Fauna anil Flora, their 
Environment and Evolution. Bull. Am. Ass. Petr. Oeol., 47, 617 — 631.

Hedgpeth, J. W. (1954): Bottom Communities of the Gulf of Mexico. US Fish and 
Wildlife Serv., Fish. Bull., 89, 55, 203 — 214.

Hedgpeth, J. W. (1957a): Classification of Marine Environments. In: Treatise on 
Marine Ecology and Paleoecology, vol. 1, Geol. Soc. Am., Mem., 67, 1296.

Hedgpeth, J. W. (1957b): Estuaries and Lagoons. II. Biological Aspects. In: Treatise 
on Marine Ecology and Paleoecology, vol. 1, Geol. Soc. Am., Mem., 67, 1296.

Heering, J. (1942): Die oligozanen Taxodonten Bivalven aus dem Peelgebiete. 
Meded. Geol. Sticht., ser. C-IV-1— 2, 42.

Heering, J. (1944): Die oberoligozanen Bivalven (mit Ausnahme der Taxodonten) 
aus dem Peelgebiete (die Niederlande). Meded. Geol. Sticht., Ser. C-IV-1 —4, 48.

Heering, J. (1950): Miocene Pelecypoda of the Netherlands (Peel-region). Meded. 
Geol. Sticht., Ser. C-IV-1, 51.

Hegedus, Gy. (1951): Adatok a Pilis-hegyseg foldtani ismeretehez. (Contributions 
to the Geology of the Pilis Mountains.) MAFI Evi jel., 1945 — 47. Budapest, 173 — 
190.

Hegedus, Gy. (1953): Adatok Visegrad kornyekenek foldtanahoz. (Contributions to 
the Geology of the VisegrAd region.) MAFI Evi jel. 1943. Budapest, 45 — 49.

Hegedus, Gy. (1962): Magyarorszagi oligocen korallok. (Oligocene corals of Hun
gary.) MAFI Evi jel. 1959. Budapest, 231 — 261.

Hesse, R., Allee, W. C. and Schmidt, K. P. (1951): Ecological Animal Geography. 
New York, London, 715.

Hinsch, W. (1952): Leitende Molluskengruppen im Obermiozan und Unterpliozan 
des bstlichen Nordseebeckens. Geol. Jb., 67, 143—194.

Hinsch, W. (1961): Die Entwicklung der Astartidae vom Oligozan bis heute. Mey- 
niana, 10, 38 — 41.

Hinsch, W. (1961): Chatt und Miozan im ostlichen Niedersachsen. Meyniana, 10, 
72-74.

Hinsch, W. (1962): Die Molluskenfauna des Mittelmiozans von Twistringen und 
Woltrup. Geol. Jb., 80, 295- 312.

Hoernes, R. (1874): Kohlenfiihrende Tertiarablagerungen aus der Umgebung des 
Ivanczicagebirges in Croatien. (Sotzka- und Hornerschichten). Verh. k. k. geol. 
Reichsanst., 239—242.

Hoernes, R. and Avinger, M. (1879): Gastropoden der Meeresablagerungen der 1. 
und II. miocanen Mediterranstufe in der Osterreichisch-Ungarischen Monarchic. 
Abh. k. k. geol. Reichsanst., 12, 382.

Hofmann, K. (1870): A Zsilyvolgyi szentekno. (The coal basin of the Zsil Valley.) 
Magyarh. Fbldt. Tars. Munkdlatai, 5, 1 -57.

Hofmann, K. (1871): A Buda-kovdcsi hegyseg foldtani viszonyai. (Geology of the 
Buda-kovAcsi Mountains.) Fbldt. I nt. tick.. 1, 1 61.

Hollos, A. L. (1917): A csfirdgi andezit-telerek foldtani viszonyai. (Geology of the 
Csiirog andesite dikes.) F. K., 47, 201 224.

Holme, N. A. (1949): The Fauna of Sand and Mud Banks near the Mouth of the Exe 
Estuary. J. Mar. Biol. Assoc. U. K., 28, 189 — 237.

Holme, N. A. (1961): Notes on I he Mode of Life of the Tellinidae (Lamellibranchiata). 
J. Mar. Biol. Assoc., 41, 699 — 703.

Holzl, O. (1957): Die Corbiculidae dor oligoziinen und inioziinen Molasse Ober- 
bayerns. Geol. Bavarica, 29, 84.

Holzl, O. (1958): Die Molluskenfauna des oberbayerischon Burdigals. Geol. Bavarica, 
38, 348.

Holzl, O. (1961): Leitende Molluskenarten aus dor marinen und brackischen Molasse 
Oberbayerns. Pal. Zeitschr., 35, 62 — 78.

Holzl, O. (1962): Die Molluskenfauna dor oberbayerischon marinen Oligoziin- 
molasse zwisehen Isar und Inn und ihre stratigraphischo Answer!ung. Geol. Bava
rica, 50, 275.

HOPWOOD, A. 'I'. (1944): The living Molluse. I. In relation to its surroundings. Proc. 
Malac. Soc. London, 26. 29 47.

Hornes, M. (1856, 1870): Die fossilen Mollusken dos Tertiiirbockens von Wien. 
Abh. k. k. geol. Reichsanst., 3, 736; 4, 479.

378



Horusitzky, F. (1926): Uj adatok a Budapest-kornyeki miocen sztratigrafidjahoz. 
(Some new contributions to Miocene stratigraphy around Budapest.) F. K., 56.

Horusitzky, F. (1927): Uj Parallelepipedum-faj a helembai fels6 oligocenb61. (A 
novel species of Parallele.pipedum in the Upper Oligocene of Helemba.) F. K., 57. 
63 — 67.

Horusitzky, F. (1934): Megjegyzesek a Budapest kornveki burdigalien kerdesehez 
(Some remarks on the problem of the Burdigalian around Budapest.) F. K., 64. 
321 — 334.

Horusitzky, F. (1939a): kelso oligocen es alsd miocen faundk az Ipoly-medenceb61. 
(In kerenczi, I.: Adatok az Ipoly-medence . . .) (Upper Oligocene and Lower 
Miocene faunae from the Ipoly Basin.) F. 1. Evi jel. 1933 — 35. Budapest, 775—788.

Horusitzky, F. (1939b): A Budapest kdrnyeki Buna balparti dombvidek foldtani 
kepzfidmenyei (Geology of the hills on the left- bank of the Danube, near Buda
pest.) F. 1. Evi jel. 1933—35. Budapest, 941 — 986.

Horusitzky, F. (1940): A karpdtmedencei alsd miocen foldtorteneti tagozodas es 
dsloldrajzi kapcsolatai. (Geohistorical subdivision and palaeogeographic connexions 
of the Lower Miocene in the ( arpathian Basin.) Besz. F. J. vitauleseinek mun- 
kalatairil, F. I. evi jel. 1939. Budapest, 1 — 15.

Horusitzky, F. (1942a): Foldtani tanulmdnyok a delnogrddi dombvidek Ny-i reszen. 
(Geological studies in the western South NdgrAd Hills.) F. J. Evi jel 1936 — 38 
Budapest, 695 — 712.

Horusitzky, F. (1942b): Foldtani tanulmanyok a Deli Cserhatban. (Geological 
studios in the Southern CserhAt.) F. I. En jel. 1936-38, Budapest. 561-694.

Hubach, H. (1957): Das Oberoligozan des Doberges bei Biinde in Westfalen. Ber. 
Naturhist. (les. Hannover, 103, 5 — 69.

Ijspeert, C. (1942): Monographic der miozanen taxodonten Bivalven aus dem Peel- 
gebiete (die Niederlande). Meded. Geol. Sticht., Ser. C-IV, 1, 72.

Jambor-Knesch, M. (1964): Osszefoglald foldtani jelentds a Szentendre 2. sz. perspek- 
tivikus melyfurds eredmenyeirfil. (Summary report on the research borehole Szent 
endre 2.) Manuscript, Budapest.

Jankovich, I. (1967): Eger, Ostoros, Novaj koze es6 terulet felsdoligocen kepzdd- 
menyei. (Upper Oligocene in the area between Eger, Ostoros and Novaj.) B. Sc. 
thesis, Manuscript, Budapest.

Janoschek, R. (1957): Molassezone. Erdiil in osterreich, When, 57.
• Iasko, S. (1939): Adatok az Alcsut-etyeki dombvidek foldtani ismeretehez. (Con

tributions to the geology of the Alcsiit-Etyek Hills.) F. K., 69, 109—130.
•Iasko, S. (1940): A Rima es Tania kOzenek oligocen retegei es koviiletei. (Oligocene 

strata and fossils lietween the Rima and 'I’arna rivers.) F. K., 70, 294 317.
•Iasko, S. (1943a): A Bicskei-obfil fejlddostortenete, hegyszerkezete es furiisai. (Evolu

tion, structure and boreholes of the Bieske Basin.) Besz. F. J. vitauleseinek munk.- 
rdl, Budapest, 254 302.

•Iasko, S. (1943b): Adatok a Bicskei neogen dbiil foldtani ismeretehez.. (Contribu
tions to the geology of the Neogene basin of Bieske.) F. I. ^vi jel. 1939 40, Buda
pest, 335-359.

•Iasko, S. (1957a): Adakikok a Gereesc- es Pilis-begyseg kozot t i teriilet foldtiuulhoz. 
(Contributions to the geology of the area between the Gerocse Hills and Pilis 
Mountains.) MAFI Evk., 46,’ 495 504.

• I asko, S. (1957b): A Bieske, Sziir, Tatabtinya es Tarjiin kozolt i teriilet bauxitfoldtani 
lefrdsa. (Bauxite geological description of the area between Bieske, SzAr, Tata- 
btinya and Tarjiin.) MAh'! 6vk., 46. 505 523.

Jask6, S. (1959): Uj kdszentelep a borsodi mintakutatiisi terllleten. (A new lignite 
seam in the model prospect ion area in Borsod County.) Banti. Lapok, 14, 456 — 
458.

Jenkins, I). G. (1966): Planktonic Foraminifera from the type Aquitanian-Burdi- 
galian of Franco. Contr. Cushman Foundat. For. Res., 17. I 15.

Johansson, J. (1956): On the Anatomy of Tympanotonus fuscatus (L.), including 
a survey of the open Pallial Oviducts of the ('erithiacca. Atlantide Rep., 4, 149 
166.

Jones, N. S. (I960): Marine Bottom Communities. Biol. Rev., 25, 283 313.

379



Jones, G. F (1964): The Distribution and Abundance of subtidal benthic Mollusca 
on the Mainland Shelf of Southern California. Malacologia, 2, 43 — 68.

Juhasz, A. and Kohat:, A. (1966): Mezoz6os retegek a Kisalfold medenoealjzatA- 
ban. (The Mesozoic basement of the Little Hungarian Plain basin.) F. K., 96, 
66 — 74.

Kacharava, I. V. — Kayapasa, H. B. (1960): OjmroiieHOBaH $ayHa paiioHa Axatiipixa. 
AKad. HayK. TCCP, Tpydbi TeoA. Hncm.-ma cep. eeoA. 11—16, 37—63+ 1—3.

Kapounek, J., Papp, A. and Turnovsky, K. (1960): Grundziige der Gliederung von 
Oligozan und alterem Miozan in Niederosterreich nbrdlich der Donau. Verh. geol. 
Bundesanst., 217 — 226.

Kapounek, J., Kroll, A., Papp, A. and Turnovsky, K. (1965): Die Verbreitung 
von Oligozan, Unter- und Mittelmiozan in Niederosterreich. Erdoel-Erdqas Zeitschr° 
81,109-116.

Kautsky, F. (1925): Das Miozan von Hemmoor und Basbeck-Osten. Abh. preuss. 
geol. Landesnst., N. Folge, 97, 255.

Kautsky, F. (1936): Die Veneriden und Petricoliden des niederosterreichischen Mio- 
zans. Bohrtechniker Zeitung, Wien, 54, 1 — 28.

Kazakhashvili, Zh. R. — Ka3axauiBH.nn, >K. P. (1965): K iisyqeHmo ochobhbix mojui- 
iockobhx KOMruieKCOB Hn>KHeo.nnroueHOBbix otjiowchhu AxajHiiixcKoil genpeccuH. Bull, 
of the Acad, of Sei. of Georgian SSR, 40/2, 387 — 391.

Kecskem^ti-Kormendy, A. (1959): Jelentes a FelsdnyArdd 201., 213. es 214. fura- 
sok als6riolittufa alatti miocen retegek makropaleontol6giai vizsgdlatair61. (Report 
on a macropalaeontological investigation of the Miocene underlying the Lower 
Rhyolite Tuff in the boreholes Felsdnydrdd 201, 213 and 214.) Manuscript, MAFI 
Adattar, Budapest.

Kecskemeti-Kormendi, A. (1961): A vdrpalotai termeszetvedelmi teriilet homok- 
retegosszletenek finomretegtani vizsgAlata. (Microstratigraphy of the sand strata 
in the protected area of Varpalota.) F. K., 91, 426 — 431.

Keen, M. A. (1958): Sea Shells of Tropical West America. Stanf. Univ. Press. Stan
ford, 624.

Keen, M. A. and Frizzel, D. L. (1953): Illustrated Key to west North-American 
Pelecypod Genera. Stanf. Univ. Press, Stanford, 32.

Kertai, Gy. (I960): A magyarorszagi szenhidrogenkutatAs eredmenyei 1945 
1960-ig. (Results of hydrocarbon exploration in Hungary, 1945 to 1960.) F K 
90, 406-418.

Kissling, E. (1895): Die Fauna dos Mittel-Oligozans im Berner Jura. Abh. schweiz. 
pal. Ges., 22, 74.

Klyushnikov, M. N. — Kjhouihhkob, M. H. (1958): CTpaTHrpat|»HM h <]>ayHa HHWHeTpe- 
thhhhx OTJioweHHii yKpaHHbt. Kites, 548 + T. 1 — 47.

Koch, A. (1871a): A Szt.-Endre Visegrddi es a Pilis Hegyseg fiildtani leirAsa. 
(Geological description of the Szentendre, Visegrdd and Pilis Mountains.) F. I. 
Evk., 1, 1—60.

Koch, A. (1871b): A bogdanyi Csddihegy es kornyAkenek fiildtani viszonyai. (Geology 
of Csodi Hill near Bogdany and its environs.) F. K., 1, 205 208.

Koch, A. (1871c): El<51eges jelentes a Sz.-Endre VisegrAdi trachyt-hegycsoportnak 
1871-ben megkezdett reszletes fiildtani vizsgdlatdrdl. (Preliminary report on the 
detailed geological study, initiatied in 1871, of the Szentendre—VwegrAd trachyte 
hill group.) Math is Term. tud. Kbzl., 9, I 14.

Koch, A. (1872): Mdleges jelentes a Sz.-ondre - visegradi trachyt hegycsoportnak 
1872-ben folytatott reszletes fiildtani vizsgAlatdrdl. (Preliminary report on t he 
detailed geological investigation of the Szentendre Visegrad trachyte hill group, 
continued in 1872.) Math, es Term. tud. Kbzl., 10, 145 150.

Koch, A. (1874): Elolegesjelentes a Szt.-Endre Visegnidi t raehy I hegyesoport nak 
az 1S74. ev nyaran bevegzett reszletes fiildtani vizsgAlatArdl. (Preliminary report 
on the detailed geological study, achieved in Summer 1874, of the Szentendre 
VisegrAd trachyte hill group.) Math, is Term. tud. Kozl., 12, 19 23.

Koch, A. (1877): A dunai traehytesoport jobbparti rAszenck fiildtani lolrasa. (Geolo
gical description of the right-bank portion of the Danube trachyte group.) MTA. 
Math, is Term. tud. Oszt. kiadvanya, Budapest, 298.

Koch, A. (1884): Jelentes a kolozsvAri Szegelyhegysegben vegzett fiildtani reszletes 

380



folvetelr61. (Report on a detailed geological survey in the Szegely Mountains near 
Kolozsvar.) F. I. Evi jel. 1883, Budapest, 55—75.

Koch, A. (1894): Az Erdelyreszi medeneze harmadkori kepz6dmenyei. I. resz. Paleo
gen csoport. (Tertiary of the Transylvanian Basin. Part 1. Palaeogene Group.) 
F. I. Evk., 10, 161-356.

Koch, A. (1900): Az erdelyreszi medeneze harmadkori kepz6dmenyei. II. Neogen 
csoport. (Tertiary of the Transylvanian Basin. Part II. Neogene Group.) Buda
pest, 329.

Koch, A. (1911): Ujabb foldtani es Sslenytani megfigyelesek a Budai hegysegben, 
(Recent geological observations in the Buda Mountains.) F. K., 41, 545 — 551, 
597 — 603.

Koch, F. E. and Wiechmann, C. M. (1872): Die Mollusken-Fauna des Stemberger 
Gesteins in Mecklenburg. Neubrandenburg, 126.

Koehler, P. (1896): Liste par stations de dragage des animaux recueillis pendant 
la campagne du “Caudan”. Bes. Sci. Camp, du Caudan dans le Golie de Gascogne, 
Paris, 711 — 740.

Koenen, A. V. (1867): Uber Conorbis und Cryptoconus, Zwischenformen der Gat- 
tungen Conus und Pleurotoma. Palaeontographica, 16, 159—174.

Koenen, A. V. (1867): Beitrag zur Kenntniss der Mollusken-Fauna des nord- 
deutschen Tertiargebirges. Palaeontographica, 16, 145 — 158.

Koenen, A. V. (1867, 1868): Das marine Mittel-Oligocan Nord-Deutschlands und 
223° 2g°lluskenfauna’ Palaeontographica, 16, 53—128; II. Palaeontographica, 16,

Koenen, A. V. (1889—1894): Das norddeutsche Unteroligozan und seine Mollusken- 
fauna. Abh. geol. Spec. Karte preuss. u. thuring. Staaten, 10, 1458.

Kohn, A. J. (1959): The Ecology of Conus in Hawaii. Ecol. Monogr., 29, 47 — 90.
KOkay, J. (1966): A horend— mdrkoi barnakSszenterulet foldtani es oslenytani vizs- 

galata. (Geology and palaeontology of the Herend—Mdrkd lignite area.) MAFI, 
Geol. Hung., 36, 1 — 149.

Korobkov, I. A. — KopoOKOB, 14. A. (1954—1955): CnpaBORHHK h MeToamecKoe pyt<o- 
nnacTHo no TpcTH'iHii MoajnocKaM. naaciuHMaT0>Ka6epHbie. Focmonmexuadam, JIchuh- 
apad, 226 + T. 46. EpioxoHoetie. Focmonmexuadam, JI. 795 + T. 117.

Korobkov, I. A. — KopoOKOB, H. A. (1962): Hosbie gaHHbie o tjiayHHCTHMecKoii xapaK- 
^03PaCT<; ameaftpbiKCKOii cbiiti.i ceBepnoro VcTiopra. Boka. AKad. HayK.

Korobkov, I. A. KopofiKOB, 14. A. (1964): CoCTOgnne H3y>ieHH0CTH naaeoreHOBMX ot- 
aoMteHHli aagamt aanbueihiiiix uccaeaOBaHHil. Tpydbt BCEFEHH, noe. cep. 102, 41 — 79.

Korobkov, A. I. (1964): Historique de la definition de rOligoeene. Mem. B. B. G. M., 
28, 747 760.

Korobkov, I. A. and Korobkov, A. I. KopoOKOB, 14. A. it KopoOKOB, A. 14. (1965): 
K npooaeMc apycHoro aeaeHim ojuironena. Use. HayK ApMmcKOu CCP, 18, 1 — 14.

KOrossy, L. (1958): Adatok a Kisalfold mdlyfoldtandhoz. (Contributions to the 
subsurface geology of (hi' Little Hungarian Plain.) F. K., 88. 291 298.

KovAcs, L., Verebei.v, K. and BoldizsAr, I (1962): Sajokazine 169. funis anyag- 
feldolgozasa es a borsodi barnak/fazenmedonoere vonhatd kovct koztetesek. (Exam
ination of cores fromtho borehole Sajokazine 169. and their implications concern
ing the Borsod lignite basin.) Manuscript. Miskolc.

Kranz, W. (1915, 1911, 1910): Has Tortiiir zwischen Caslclgomberto, Montecchio 
Maggiore, Creazzo und Monleviale im Vicontin. N. Jb. Min. Geol. Pal., 2, 19 50; 
Bedage B. 32, 701 729, Bed. B. 29, 180 268.

Kreger, I). (1910): On the Ecology of Cardiam cdule L. Arch. N^erl. de 7mol.. 4, 
157 200.

K rivAn-11 citer, E. (1961): Ziitonyepitd vorosulgtik (CorallinacoAk) az Eger kttr- 
nyeki oligocenbM. | Reef-building red algae (Corallinaeeae) in the Oligocene around 
Eger. | F. K„ 91, 132 441.

Krcmbein, VV. C. and Si.oss, L. L. (1951): Stratigraphy and sedimentation. I'reeman 
and Co., San Francisco, Calif., 497.

Kncrzscn, W. and Lotsch, I). (1958): (Iborsicht fiber die palaogeographische Ent- 
wiekhing dos zoniralouropiiischcn Alttertiars (ohno Tethysraum). Ber. geol. Ges. 
DDB, 3, 99 110.

381



Krvtzsch, W., Eissmann, L., Lotsch, D. and Kriebel, U. (1963): Das Tertiar in 
Nordwest-Sachsen und im halleschen Raum. Exkurswntuhr. 10. J. taauna Geol 
Ges. DDR. Berlin, 167 —182. J

Kubacska, A. (1926): Adatok a Nagyszal kornyekenek geologiajahoz. (Contribu
tions to the geology of Nagyszal Hill and its environs.) F. K., 55, 150 — 161.

Kuhnelt, W. (1965): Grundriss der Okologie. Gust. Fischer VEB, Jena, 402.
Kulcsar, K. (1915): A felso oligocen ujabb elSfordulasa Budafok es Torokbalint 

kozott. (A new occurrence of Upper Oligocene between Budafok and TorokbAlint ) 
F. K., 65, 169—174. '

Landesz, I. (1961): A Nagyegyhazi medence es kornyekenek foldtani viszonvai. 
(Geology of the Nagyegyhaza Basin and its environs.) D. Sc. thesis, Budapest. 
Manuscript.

Landesz, I. (1965): Uj szenteriilet a Gerecse DK-i elfitereben. (A new coal area in 
the southeastern foreland of the Gerecse Hills.) Fbldt. Kut., 8, 1 — 8.

Larsen, K. (1936): The Distribution of the Invertebrates in the Dibsd Fjord, their 
Biology and their Importance as Fish Food. Rep. Dan. Biol. Stat., 41, 4 — 35.

Lee, R. E. (1944): A quantitative Survey of the invertebrate Bottom Fauna in 
Menemsha-Bight. The Biol. Bull., 86, 83 — 97.

Lemche, H. (1956): Lower coastal Animals, in Galathea Deep Sea Exp., Macmillan 
Co. New York, 119—133.

Lienenklaus, E. (1891): Die Ober-Oligozan-Fauna des Doberges. Jb. Nat. wise 
Ver. Osnabruck, 8, 43 — 174.

Liffa, A. (1903): Jelentes az 1902. evi agrogeo!6giai felvetelrfil. (Report on agro- 
geological mapping in 1902.) F. I. Evi jel. 1902., Budapest, 153 165.

Liffa, A. (1904): Geol6giai jegyzetek Sdrisap videkerol. (Geological notes on the 
environs of Stirisap.) F. I. Evi jel., 1903. Budapest, 215-232.

Liffa A. (1905): Agrogeol6giai jegyzetek Tinnye es Perbal videkerM. (Agrogeolo- 
gical notes on the Tinnye —PerbAl region.) F. J. Evi jel. 1904., Budapest, 227 — 
251.

Liffa, A. (1906): Jegyzetek Many es Felsogalla videkenek agrogeoldgiai viszonyai- 
200 ^Otes on ^le a8roKe»logy of Miiny and Felsdgalla.) F. I. Evi jel. 1905. 189—

Liffa, A. (1907): Geoldgiai jegyzetek a Gerecse-hegyseg es korny^k6r61. (Geological 
notes on the Gerecse Hills and their environs.) F. I. Evi jel. 1906. Budapest, 163

Liffa, A. and Vigh, Gy. (1937): Adatok a Bflrzshny-hegyseg banyageologiai viszo- 
nyaihoz. (Contributions to the mining geology of the Biirzsony Mountains.) F. I. 
Km jel. 1929 - 32, Budapest, 235-2X3

Locard, A. (1898): Mollusques Testaces, in Exp. Sci. du "Travailleur" et du "Talis
man , 2, Paris, 515.

Lu^Z' • L- sf n- (1881): A promontori Duna-meder kotrds geologiai eredmenyei 
(Geological results of dredging the Danube bed at Promontor.) F. K., 11, 255

Longhurst, A. R. (1959): Benthos Densities off Tropical West Africa. J. du Cons<H, 
25, 21 28.

LOrenthey, L (1911): Ujabb adatok Budapest kornyeke harmadiddszaki iiledekei- 
nek geologiajahoz. (Some novel data on the Tertiary of the Budapest re,rion ) 
I. Math. Tenn. tud. Ert., 29, 118 139.

Lorenz, Cl. (1962): Le Stampien et l'Aquitanien ligures. O. R. Somm. S. Geol. Fr.,

MacGinitie, G. E. (1935): Ecological Aspects of a California Marine Estuary, Am, 
Midland Nat., 16, 629 765.

*'• (1938>: Littoral Marine Communities. Am. Midland Nat., 21,

Majzon, L. (1933): LeAnyfalu es kornyeke harmadkori iiledekeinek geologiai es 
paleontologiai leirasa. (Geological and palaeontological description of the Tertiars 
in and about LeAnyfalu.) Ph. I), thesis. Budapest. 60.

Majzon, L. (1939): Budapest kornyeki kattiai rdtegek Foraminiferdi. (Foraminifera 
of the Chat tian around Budapest.) F. 1. Evi jel. 1933 35. Budapest, 1047 I 120,

Majzon, L. (1940a): Helembai Iliinafenek funisok vizsgdlata. (Examination of cores 

382



from borings in the Danube bed at Helemba.) F. I. Evi jel. 1933 — 35. Budapest, 
1583 — 1585.

Majzon, L. (1940b): A biikkszeki mdlyfurasok. (The Biikkszek boreholes.) F. I. Evk 
34, 275-386.

Majzon, L. (1941): Oligocen es miocen Foraminifera-faunak kiertekelese. (Evaluation 
of Oligocene and Miocene Foraminifera faunae.) Besz. a F. I. Vitauleseinek mun- 
kalatairol, F. J. Evi jel. 1939. Budapest, 24—43.

Majzon, L. (1942a): Biikkszek es kiirnyeke oligocen retegeinek Foraminiferakon 
alapulo szintezese. (Subdivision and correlation on the basis of Foraminifera of 
the Oligocene in and about Biikkszek.) F. I. Evi jel. 1936 — 38. Budapest, 907 — 947.

Majzon, L. (1942b): Ujabb adatok az egri oligocen retegek faunajdhoz es a paleogen — 
neogen hatarkerdes. (New contributions to the fauna of the Oligocene at Eger 
and the Palaeogene—Neogene boundary problem.) F. K., 72, 29 — 39.

Majzon, L. (1942c): Ujabb adatok Sdshartydn es Szecseny videkenek oligocenkoni 
retegeihez. (New contributions to the Oligocene of Sdshartydn and Szecseny.) 
F. I. Evi jel. 1936 — 38. Budapest, 987 —1012.

Majzon, L. (1942d): Foraminifera-vizsgdlatok a melyfurasi laboratoriumban. (Studies 
on Foraminifera at the Subsurface Geology Laboratory.) F. I. Evi jel. 1936 — 38. 
Budapest, 1587 — 1622.

Majzon, L. (1952): Elozetes foldtani jelentes a Visegrad es Szentendre kozotti teriilet- 
r61. (Preliminary geological report on the area between Visegnid and Szentendre.) 
F. I. Evi jel. 1944, Budapest, 41 — 43.

Majzon, L. (1956): Kdolajfurdsaink ujabb retegtani eredmenyei. (Novel stratigraph
ical implications of deep wells drilled for petroleum.) F. K., 86, 44 — 58.

Majzon, L. (1957): A magyarorszagi oligocen mikropaleontoldgiai retegtana. (Strati
graphic subdivision on the basis of Foraminifera of the North Hungarian Oligocene.) 
Academic doctor's thesis, Budapest, Manuscript.

Majzon, L. (1958): A jugoszldviai “sotzka” retegek kora. (Age of the Sotzka beds 
of Yugoslavia.) F. K., 88. 354 — 355.

Majzon, L. (1960): Magyarorszdgi paleogen Foraminifera azintek. (Foraminifera 
horizons of the Hungarian Palaeogene.) F. K., 90, 355 — 362.

Majzon, L. (1961): Az dszak-magyarorszdgi oligocen rdtegtani tagol6ddsa Foramini- 
fera-tanulmdnyok alapjdn. (Stratigraphic subdivision on the basis of Foraminifera 
of t he Nort h Hungarian Oligocene.) F. K., 91, 121 125.

Majzon, L. (1966): Foraminifera-vizegdlatok. (Foraminifera studies.) Akaddmiai 
Kiadd, Budapest, 939.

Majzon, L. and 11 KOKDtls, Gy. (1948): Sdehartydn IL sz. funis szelvenye. (Geological 
profile of the borehole Sdehartydn II.) Jel. a jbv. mdlykutatas 1947 48. dvi mun- 
kdlatairdl, Budapest, 140 141.

Martens, V. and Thiele, J. (1904): Die beachalten Gastropoden der deutschen 
Iiefseo-Expodition 1898 1899. Toil A. in JVws. Ergebn. Deutsch. Tief-See-Exp. 
"Valdivia”, 7, Jena, 1 179.

Mayer, K. (1857): Vet-such einer notion Klassifikat ion der Tertiar-Gebilde Europa’s.
I erh. ally, schwciz. ties. j. ges. Nat. Wissenscha/tcn, Versammlung in Trogen, 42. 
Trogen 1115 199.

Meres, K. (1942): Foldtani tanuhminyok a dunabogddnyi Csddi-hegy kiirnyckcn. 
(Geological studios in the environs of Csddi Kill at Dunabogdiiny.) Besz. F. 1. vita- 
Uldseinek Munlcalatairdl, F. I. fivi jel. 1942. Budapest, 59 93.

Menzies, IL ,1. (1958): Shell-bearing Pteropod Gastropoda from Mediterranean 
Plancton ((Mvoliniidae). Pubbl. Staz. Zool. Napoli, 30. 381 401.

Merki.in, IL L, MepKJiHH, P. JI. (1949): Leda ksk noitasaTejib HCKOiiaeMOli epegw. 
Tpydbt naAeoiim. Huan. AKad. HayK, 20, 233 242.

Mkrki.in, R. L. MepKJiim, P. JI. (1950): IljiacTHH'iaTtnKaOepHbie cnHpHajiHCOBbix i-jiiih, 
ox epega it >Kiiani>. Tpydbt HaA. IInan.-ma 28, 96 4- T. I VII.

Merman, IL L. (1959): Benvomtisok a magyar miocenrdl. (Impressions on the Hun
garian Miocene.) F. K.. 89, 107 108.

Merkun, IL L. MepKJiHH, P. JI. (1962): ronitaoiiTbi cpe;tne- n nepxHeonnrotienoBbix 
oTJio>Keiinft iot a CCCP. Hoka. AKad. TlayK CCCP, 144, 420 423.

Merklin, IL L. (1964): Snr la stratigraphie de I'Oligocene moyen et supericur dans 
Ie Sud Ie I'URSS. Mdin. B. II. (I. M„ 28. 771 776.

383



Mebklin, R. L. — MepKJHH, P. JI. (1966): O HeKOTopwx ocoochhocthx n3MeneHHg coc- 
TaBa pogos m Bii4oo6pa3OBaHMH y gBycTBopqaTbix mojuiiockob b cbhsh c KOJieSaHHeM 
cojieHOCTH b TpeTHHHBix Mopnx rora CCCP. B ^OpzaHU3M u cpeda b zeoaozmecKOM npotu- 
aom», AKad. HayK. CCCP, na^eoHm. HHcm. Mockbo, 181—189.

Melvill, J. C. and Standee, R. (1901): The Mollusca of the Persian Gulf, Gulf of 
Oman and Arabian sea, as evidenced mainly through the collections of Mr. F. W. 
Townsend. Proc. gen. Meetings Zool. Soc. London, 2, 327 — 460.

Mistakidis, M. N. (1951): Quantitative studies on the bottom Fauna of Essex Oyster 
Grounds. Gt. Brit. Fish. Invest., ser. 2, 17, 47.

Molnar, J. and Morvai, G. (1961): Eger kornyeki es nehdny kiilfoldi oligocen man- 
gan erctelep osszehasonlitasa. (Comparison of the Eger Region manganese de
posits with some foreign ones.) F. K., 91, 126 — 135.

Mongin, D. (1952): Gastropodes et Lamellibranches du Burdigalien de Provence. 
Mem. Mus. nat. hist., N. 8., C, 2/2, 27 — 238.

Monostobi, M. (1965): Palaookologische und Faziesuntersuchungen an den Ober- 
eoziin-Schichten in der Umgebung von Budapest. Anna! Univ. Sci. Budapestinen- 
sis, Sect. Geol., 8, 139—152.

Moose, D. R. (1956): Observations of predation on Echinoderms by three species 
of Cassididae. The Nautilus, 69, 73 — 76.

Motas, I. C. (1959): Contributions & la connaissance de la faune fossile de Valea 
Muereasca (Olt6nie). G. R. Seances, 37—39, Bucuresti, 95—96.

Motas, I. C. (1962): Date noi eu priviere la corelarea miocenului. Dari de Seam& 
ale Sedintelor, 44, 159—166.

Muller, A. H. (1951): Grundlagen der Biostratonomie. Abh. deutsch. Ak. IFuw. 
Berlin, KI. Math. allg. Nat. wiss., 3, 147.

Myers, E. FI. (1943): Ecologic relationships of larger Foraminifera. Rep. Comm, on 
Marine Ecol. as related to Pal., 3, 26 — 30.

Nagy, Mrs; L. and Palfalvy, L. (1963): Az egri teglagyari szelveny fisnovenytani 
yizsgalata. (A palaeobotanical study of the Eger Brickyard profile.) mAf! Evi 
jel. 1960. Budapest, 223—263.

Nagy-Gellai, A. (1964): A Dorogi-medence oligocen kepzfidmenyeinek Foramini- 
ferai. (Oligocene Foraminifera of the Dorog Basin.) MAPI Evi jel. 1961. Buda
pest, 369 382.

Nemkov, G. I. — HeMKOB, F. H. (1960): CoBpeMeHHbie npencraBHTejiii ceweiiCTBa 
Nummulitidae h hx o6paa WH3HH. Bwaji. H. O.-ea ucn. Hpupodbi, omd. zeoAozini, 35,

Nickles, M. (1955): Scaphopodes et Lamellibranches rdcoltes dans 1'Ouest Afrieain. 
Atlantide Rep., 3, 93 237.

NoSOVSKIJ, M. F. (1964): Le Paleogdne superieur de la depression de la region de la 
Mer Noire (Ukraine du Sud). Mem. B. R. G. M., 28, 789 796.

Noszky, J. sen. (1910): Jelentds az 1908. evben Gomor, Hoves es Nognid viirmogydk- 
ben eszkozOlt fhldtani felvetelrdl. (Report on geological mapping in the year 1908 
in Gomor, Heves and Ndgnid counties.) /•’. /. fivi jel. 1908, Budapest, '123 126.

Noszky, J. sen. (1912a): Adatok a Matra geologiiijahoz. (Contributions to the geology 
of the Mdtra Mountains.) F. I. Eri jel. 1910, Budapest, 47 60.

Noszky, J. sen. (1912b): A salgotarjani szenteriilct loldtani viszonyai. (Geology of 
the Salgotarjiin lignite area.) Koch Memorial Volume, Budapest, 67 — 90.

Noszky, ,1. sen. (1914): A ('serhiit kiizepso reszenek loldtani viszonyai. (Geology of 
the Central Userhat.) F. I. Evi jel. 1913, Budapest, 305 325.

Noszky, J. sen. (1916): A Miitnitol eszakra lev6 domboHviddk loldtani viszonyai. 
(Geology of the hills north of the Mdtra Mountains.) F. I. Eri jel. 1915, Budapest, 
364-375. ’i ’

Noszky, ,1. sen. (1917): A Cserhal eszaki reszenek loldtani viszonyai. (Geology of 
the Northern Userhat.) F. I. Evi jel. 1916, Budapest, 342 352.

Noszky, .1. sen. (1923): A Zagyva-voigy es kiirnyekenek geologiai es fejlrtdestiirti'neti 
vazlata. (Outline geology and evolution of the Zagvva valley and its environs.) 
Ann. Mus. Nat. Hung., 20, 60 72.

Noszky, J. sen. (1926): A magyar KOzephegyseg EK-i reszenek oligocen miocen 
retegei: I. Az oligocen. (Oligo-Mioeene of the Northeastern Hungarian Mountains. 
I. The Oligocene.) Ann. Mus. Nat. Hung., 24, 287 330.

384



Noszky, J. sen. (1935): Budapest kornyekenek helvetien retegei. (Helvetian strata 
of the Budapest region.) F. K., 65, 163 — 182.

Noszky, J. sen. (1936): Az egri felso chattien Molluszkafaunaja. (The upper Chat
tian mollusc fauna of Eger.) Ann. Mus. Nat. Hung., 30, p. Min. Geol. Pal., 53—115.

Noszky, J. sen. (1939, 1940): A kiscelli agyag Molluszka-faunAja. (Mollusc fauna 
of the Kiscell Clay.) I. Lamellibranchiata. Ann. Mus. Nat. Hung., 32, p. Min. Geol. 
Pal., 19 — 146. II. Lorieata, Gastropoda, Scaphopoda. Ann. Mus. Nat. Huno., 
33, p. Min. Geol. Pal., I — 80.

Noszky, J. sen. (1940a): A Cserhat hegyseg foldtani viszonyai. (Geology of the Cser
hat Hills.) Budapest, 283.

Noszky, J. sen. (1940b): A kozepso Galgavolgy es kornyezetenek foldtani viszonyai. 
(Geology of the Middle Galga Valley and its environs.) F. I. Evi jel. 1933 — 35, 
Budapest, 1479 —1504.

Noszky, J. sen. (1941a): A Dunabalparti hegyrogok kornyezetenek geoldgiai viszo
nyai. (Geology of the fault block hills on the left bank of the Danube.) F. 1. Evi 
jel. 1936 — 38. Budapest, 473 — 501.

Noszky, J. sen. (1941b): A BorzsonyhegysegEK-i labanak foldtani viszonyai. (Geol- 
logy of the northeastern foothills of the Borzsony Mountains.) F. 1. Evi 'jel. 1936 — 
38, Budapest, 503 — 519.

Noszky, J. sen. (1941c): Adatok az Eszaki es Kozepso Cserhat geoldgiai felepitesehez. 
(Contributions to the geological structure of the Northern and Central Cserhat.) 
F. I. Evi jel. 1936 — 38, Budapest, 531 — 554.

Noszky, J. sen. (1952): Eger es egerkornyeki felso oligocen faunak. (Upper Oligocene 
faunae of Eger and its environs.) Manuscript, Budapest.

NyirO, R. (1962): Beitrage zur Foraminiferenfauna der Oligozan-Schichten von 
TorokbAlint. Ann. Mus. Nat. Hung., 55, 61 — 70.

Nyir6, R. (1962): Eldzetes tajekoztatds az egri “Wind-fele” teglagydri furas reteg- 
sorArdl. (A preliminary notice on a borehole in the Wind Brickyard, Eger.) Manu
script, Budapest.

Odor, L. (1962): A Karancs-hegys6g kdzettani es foldtani viszonyai. (Petrography 
and geology of the Karancs Hills.) F. K., 92, 387—399.

Oliver, \\ . R. B. (1923): Marine littoral Plant and Animal Communities in New 
Zealand. Trans, and Proc. New Zeal. Inst., 54, 496 — 548.

OndrejiCkovA, A. and Sene§, J. (1965): Das Oligoziin der Sudslowakei und seine 
Molluskenfauna. Sbom. Geol. vied Zap. Karpaty, 4, 145 —198.

Oppenheim, P. (1900): Paliiontologische Miscellaneen HI. Zeitschr. qeol. Ges., 52. 
237-326.

Oppenheim, P. (1903): Ueber die Ueberkippung von S. Orso, das Tertiar des Tretto 
und Fauna wie Stellung der Sohiosohichten. Zeitschr. geol. Ges., 55, 98 - 235.

Oravecz-Scheffer, A. (1963a): Bokod 1598. sz. funis mikropaleontoldgiai vizsgd- 
lala. (Micropalaeontological examination of the borehole Bokod 1598.) Fbldt. Kut., 
6, 32 33.

Oravecz-Scheffer, A. (1963b): Az. Oroszldny 1601., 1602. es 1603. sz. furdsok 
anyagvizsgAlat i erodmenyei. (Results of examinations-on the boreholes Oroszhiny 
1601, 1602 and 1603.) Fbldt. Kut., 6, 21 25.

PAlfy, M. (1900): Ujabb adatok a Csorhiil geoldgidjiihoz. (New contributions to the 
geology of the Csorhiit.) F. K., 30, 137 140.

Papp, A. (1954): Miogypsinidae aus dem Oligoziin von Zagorje. Geol. Hazpr. in poro- 
cila, 2, 168 178.

Papp, A. (1958): 1 )as Vorkommen von Miogypsina in Mitteleuropa und dessen Bcdeu- 
tung fiir die Tert iiirst rat igraphio. Mitteil. geol. Ges. in Wien, 51, 219 228.

Papp, A. (1959): Tortiar, I. Toil. Grundziige regionaler Stratigraphie. In Handb. der 
Stratigr. Geol., III. Ferd. Enke Verl., Stuttgart, 411.

Papp, A. (I960): Uber das Vorkommen von Miogypsina (Foraminifera) in der siid- 
lichon Slowakei (OSR). Geol. Shorn., 11, 61 66.

PARKER, R. II. (1955): Changes in the invertebrate Fauna, apparently attributable 
to salinity changes, in the bays of Central Toxas. J. of Pal., 29, 193 211.

Parker, It. II. (1956): Macro-Invertebrate assemblages as indicators of sedimentary 
environments in East Mississippi Delta Region. Bull. Am. Ass. Petr. Geol., 40. 
295 376.

38525



Parker, R. H. (1959): Macro-Invertebrate assemblages of Central Texas coastal 
bays and Laguna Madre. Bull. Am. Ass. Petr. Geol., 43, 2100 — 2166.

Parker, R. H. (1960): Ecology and distributional patterns of marine Macro-In
vertebrates, Northern Gulf of Mexico, in Recent sediments, Northwest Gulf of Mexico 
Am. Ass. Petr. Geol., Tulsa, Okla, 302 — 381.

Parker, R H. (1964): Zoogeography and ecology of some macroinvertebrates 
particularly mollusks, in the Gulf of California and the continental slope off 
Mexico. Vidensk. Medd. Dansk. naturh. Foren., 126, 178.

Pchelintsev, V. F. and Korobkov, I. A. — HMeJtHHueB, B. <b. h H A KopoOkob 
(1960): Ochobh naReoHTOJioran. Mojuiiockh— BpioxoHorue. Tocyd. Haywo TexHM 
Hsdam. Aumepamypbi no zeoMiuu u oxpane Hedp. Mocksu, 360. ’

Petersen, C. G. J. (1913): Valuation of the Sea. II. The animal Communities of the 
.sea-Bottom and their importance for marine Zoogeography. Rep. Dan. Biol. Stat.,

Petersen, C. G. J. (1915): On the animal Communities of the Sea Bottom in the 
bkagerrak, the Christiania Fjord and the Danish waters. Rep. Dan. Biol. Stat.. 23, 28.

^Dan^BD^ Se& B°ttOm and itS Production of Fish-Food. Rep.

Petersen, C. G. J. and Jensen, P. B. (1911): Valuation of the Sea. I. Animal Life 
of the Sea-Bottom, its food and quantity. Rep. Dan. Biol. Stat., 20, 76.

I ettijohn, K J. (1957): Sedimentary Rocks. Harper and Brothers, New York 718
Peyrot, M. A. (1933): Conchologie neogenique de l’Aquitaine. Act. Soc. Lin^enne 

de Bordeaux, 85, 1 — 71.
1 hilippi R. A. (1843): Beitriige zur Kenntnis der Tertiarversteinerungen des nord- 

westlichen Deutschlands. Kassel, 85.
Phleger, F B. (1960): Ecology and Distribution of recent Foraminifera. The Johns 

Hopkins Press, Baltimore, 297.
Poignant, A. (1964): Position stratigraphique du niveau d’Escornebeou (Landes) et 

, de quelques gisements analogues. Mem. B. R. G. M., 28. 425 — 432.
Powell A. W. B. (1937): Animal Communities of the Sea-Bottom in Auckland and 

Manukan Harbours. Trans, and Proc. Roy. Soc. New Zealand, 66, 354—401
Prashad, B. (1932): The Lamellibranohia of the Siboga Expedition. Systematic part

11. I elecypoda (exclusive of the Pectinidae). in Siboga Exp.. 53, Leiden 353
1 ratt, W. L. (1963): Glauconite from the Sea Floor off Southern California in 

Essays in marine Geology in honor of K. O. Emery, USG, Los Angeles, 97 1'19 
Kado?z, Gy. (1960): A borsodi bamakdsz6nkutatds uj eredmenvei. (Novel results 

of lignite exploration in Borsod County.) F. K., 90. 48 55. "
Radocz Gy (1964): F61dtani vizsgalatok a feketevolgyi (eszak-borsodi) bamak6sz6n- 

teruleten. (Geological investigations in the Feketevfilgy lignite area, North Borsod 
County.) MA FI. Evi jel. 1962. Budapest, 511-545.
S^NV\a19R9a): R®cher°hes g^ologiques dans la region Cluj Apahida. C. R. 
seanc. 37 39, Bucuresti, 227—231.

Raileanu G. (1959b): Recherches geologiquos dans la region Cimpul lui Neagurieani 
et considerations generales sur le Bassin do Petrosani. C. R. Stances 37 39 Bucureett, 249—251. ... u,,

Raileanu, G and Negulescu, V. (1964): Ktude comparative sur ia faune burdiga- 
P5g193 BaSS‘n mnsylvalen et Hu Bassin de Petro^any. Anuarul Com. Geol., 36.

Rasmussen: L. B (I960): The Marine Upper Miocene of South Jutland and its Moll- 
uscan I anna. Danni. Geol. Undersog., Ser. I/, 81 !(>(».

Rasmussen L. B. (1966): Molluscan Faunas and Biostratigraphy of the Marino 
lounger Miocene formations m Denmark. Damn. Geol. Undereog., Ser. II, «H.

Rav n, J. I .J. (190«): Molhiskenfaunaen i Jyllands tertiaerafleiringer, en paleontolo- 
gisk stratigrafisk Undersogelse. Mus. Mm. Geol. Univ. Gopenhag. 7 219 384

Fehper, HA (1954): Mollusks, in Gulf of Mexico, its origin, waters and marine life, 
US fish and Wildlife Serv., Fish. Bull., 39, 4(H) 474, 7

Repelin, J (1911): Les limites do letago aquitanien. C. R. Somm. Bull. Soc Geol 
France, Ser. 4, 100 117.

386



Revelle, R. and Fairbridge, Rh. (1957): Carbonates and Carbon Dioxide. In: 
Treatise on Marine Ecology and Paleoecology, vol. I, Geol. Soc. Am. Mem., 67, 
1296.

Ricketts, E. F. and Calvin, J. (1948): Between Pacific Tides. Stanf. Univ. Press, 
Stanford, Calif., 365.

Robertson, R. (1963): Bathymetric and Geographic distribution of Panopea bitrun- 
rata. The Nautilus, 76, 75 — 82.

Rodgers, J. (1959): The meaning of correlation. Am. Joum. of Sc., 257, 684—691.
Roger, J. (1939): Le genre Chlamys dans la formation neogene de 1’Europe. Mem. 

Soc. Geol. Fr., Nouv. Ser., 17, 294.
Rovereto, G. (1900): Illustrazione dei Molluschi fossili tongriani. Genova, 210.
Rozlozsnik, P. (1935): Adatok a Buda-kovacsii hegyseg dharmadkori rdtegeinek 

ismeretehez. (Contributions to the knowledge of the Early Tertiary strata of the 
Buda-Kovdcsi Hills.) F. I. Evi jel. 1925-28. Budapest, 65—86.

Rozlozsnik, P. (1939): Csomad, Fdt es Vachartyan kdrnyekenek fdldtani viszo
nyai- (Geology of the Csomad-Fdt—Vachartyan area.) F. I. Evi iel. 1933—35, 
Budapest, 851 — 878.

Rozlozsnik, P., Schreter, Z. and Telegdi-Roth, K. (1922): Az esztergomvideki 
szenteriilet banyafdldtani viszonyai. (Mining geology of the Esztergom brown 
coal region.) F. I. kiadv., Budapest, 128.

Rutsch, R. F. (1962): Zur Palaeogeographie der subalpinen Unteren Meeresmolasse 
(Rupelien) der Schweiz. Bull. Ver. schweiz. Geol. Ing:, 28, 13—24.

Sacco see under Bellardi and Sacco.
Salamon, J. (1931): Veresegyhaza es Orszentmiklds kdrnyekenek oligocenkoru 

iileddkei. (Oligocene deposits of Veresegyhaza and Orszentmiklds.) Ph. D thesis 
Budapest, 10.

Sandbergeb, F. (1863): Die Conchylien des Mainzer Tertiar-beckens. Wiesbaden, 
459.

Sandbebger, F. (1870—1875): Die Land- und Susswasser-Conchylien der Vorwelt. 
C. IF. Kreidel's Verl., Wiesbaden, 1000.

Schafarzik, F. (1884): Jelentes az 1883. ev nyaran a Pilis Hegysegben eszkozolt 
fdldtani reszletes felvetelrdl. (Report on detailed geological mapping in the Pilis 
Mountains, in the summer of 1883.) F. I. Evi jel. 1883. Budapest. 91 — 114,

Schafarzik, F. (1922): Budapest szekesfdviros legtljabb geoldgiai tdrkepezdserdl. 
(On the latest geological mapping of the Capital.) Math, ds Term. tud. Ert., 39. 
181-198. ' ’

Schafarzik, b. and \ endl, A. (1929): Geoldgiai kirdnduliisok Budapest kdrnyd- 
ken. (Geological excursions in the environs of Budapest.) F. I. kiadv. Budapest,

Schafer, IV. (1962): Aktuo-Paliiontologie each Studien in der Nordsee. Verl. IF. 
Kramer, Frankfurt a. M., 666.

Schaffer, F. X. (1910 12): Das Mioziin von Eggenburg. I. Dio Fauna. Abh. k. k. 
geol. Heichsanst., 22. 183.

Scheffer, \ . (1965): A Keleti-Alpok hatarteriilotenek regioniilis goofizikai attekin- 
tese. (A regional-geophysical synthesis of the foothills of the Eastern Alps.) F. K., 
95,5-21.

Schellmann, Tn. (1965): Alte und none Gedauken zur Altorstejhing und Gliederung 
dos marinen Tertiiirs in Niedorhessen. J6er. JPeherau., 117 118, 25 62.

Schei-man, M. M. (1908 13): The Prosobranohia, I’ulmonata, and Opisthobranchia 
'Iectibranchiata of the Siboga Expedition. In: Siboga Exp., Leiden, 494.

Schilder, F. A. (1936): Anatomical Characters of Ilie Cypraoacoa which confirm 
t ho Conchological Classification. Proc. Malac. Soc. London, 22, 75 112.

Schreter, Z. (1913): Egor kdrnyekenek fdldtani viszonyai. (Geology of the environs 
of Eger.) F. J. fivi jel. 1912, Budapest, 130 146.

Schreter, Z. (1916): A borsod hovosi BUkkhegysdg kololi rdszo. (The eastern 
portion of I ho Bukk Mountains in Borsod anil Hoves counties.) F. I. Eeijel. 1915, 
Budapest, 348 363.

SchrSter, Z. (1917): Pereces 6s Sajdszontpdter kdrnydkonek fdldtani viszonyai. 
(Geology of (he environs of Pereces and Saji'iszentpeter.) F. I. Evi jel. 1916, Buda
pest, 329 341.

25* 387



Schreter, Z. (1925): Adatok a Sajdmedence es a Bukk D-i oldalanak geoldgiai 
viszonyaihoz. (Contributions to the geology of the Sa jo Basin and of the south 
flank of the Bukk Mountains.) F. I. Evi jel. 1920 — 23, Budapest, 33 — 39.

Schbeter, Z. (1929): A borsod—hevesi szen es lignitteriiletek banyafoldtani lefrasa 
(Mining geological description of the lignite areas of Borsod and Heves counties ) 
F. I. kiadv., Budapest, 1 — 130.

Schreter, Z. (1937): A kiskeri barnaszenteriilet foldtani viszonyai. (Geology of the 
Kisker lignite area.) F. I. Evi jel. 1929 — 32, Budapest, 285 — 300.

Schreter, Z. (1939): A Biikk-hegyseg Delkeleti oldalanak foldtani viszonyai. (Geology 
of the southeastern flank of the Biikk Mountains.) F. I. Evi jel. 1933 — 35 Buda
pest, 511 — 532.

Schbeter, Z. (1940): Nagybatony kornyekenek foldtani viszonyai. (Geology of the 
environs of Nagybatony.) F. I. Evi jel. 1933 — 35, Budapest, 1163 — 1177.

Schreter, Z. (1941): A magyarorszAgi alsomiocen elhatArolAsa es taglalasa. (Delimita
tion and subdivision of the Hungarian Lower Miocene.) Besz. F. I. VitauUseinek 
Munk.-rol, F. I. Evi jel. 1939. Budapest, 14—23.

Schbeter, Z. (1942): Biikkszek kornyekenek foldtani es hegyszerkezeti viszonyai. 
(Geology and structure of the environs of Biikkszek.) F. I. Evi jel. 1936 — 38 Buda
pest, 831 — 886. ’

Schreter. Z. (1953): A Kesztolc—Esztergom-kbrnyeki harmadkori dombvidek.
(The Tertiary hills of the Kesztolc—Esztergom region.) F. I. Evi jel 1951 Buda
pest, 151 — 156.

Schreter, Z., Szots, E., Horusitzky, F. and Maubitz, B. (1958): Budapest es 
kornyekenek geol6giaja. (Geology of Budapest and of its environs.) Budapest, 
35 — 145, in Budapest termeszeti kepe.

Schmidt, E. R. (1939): Adatok a Csepelsziget E-i reszenek sztratigrAfiai, tektonikai 
es hidrol6giai viszonyaihoz. (Contributions to the stratigraphy, structure and hydro
logy of the northern part of Csepel Island.) F. I. Evi jel. 1933 — 35, Budapest, 
987 — 1021.

Sene§, J. (1950): Quelques problemes de la stratigraphie de 1’Oligocene de la Slo- 
vaquie du Sud. Geol. Shorn., 1, 59 — 66.

Senes, J. (1952a): Studium fiber aquitanische Stufe. Geol. Brace, 31, 141-211.
Senes, .1. (1952b): Oligozan zwischen Sahy und LuCenec in der Siidslowakei. Geol 

Shorn. 3, 103—133.
SeneA, J. (1956): Bemerkungen zur Stratigraphie und Palaeogeographie des Unter- 

rniozans der Siidslowakei auf Grund neuer Forschungen in Mitteleuropa. Geol 
Shorn., 7, 197 — 213.

Sbne§, J. (1958a): Pholadomya Andrusovi nov. sp. aus dem Untermioziin der Siid
slowakei. Geol. Brace, 12, 3 —12.

Sene§, J. (1958b): Pectunculus-Sande und Egerer Faunentypus im Tertiar bei KovA- 
cov im Karpatenbecken. Geol. Brace, Monogr. eer., 1, 232.

’ ’ (1958c): Kritische Bemerkungen zu den Stratotypen des Oligozans und
Miozans mid zur Frage dor Neostratotypen. Geol. Shorn., 9, 3 26.

k.enes, .1. (I9a9): Biotop und Entwicklungsbedingungen der unterburdigalischon 
■''’'agerungen im Oberneutra-Tal in der intrakarpatischen Depression. Geol. Brace, 
53, 65— 87.

Senes, J. (1960a): Burdigalische Molluskenfaunen aus mergeligen Ablagerungen des 
Waagtales in Westkarpaten. Geol. Brace 17, 105 114.

SeneS, J. (1960b): Les traits fondamentaux du Paleogene do la depression Sud-Slo- 
vaque. Geol. Brace, 59, 5 43.

Senes, J. (1961a): A Nyugat i-KArpAtok Asfoldrajzi fejlddese a mioconben. (Palaeo- 
geographtcal evolution of the Vvestern Carpathians in the Miocene) F K 91 
147— 161.

SeneS, J. (1961b): Palaogeographie dos westkarpatischen Raumes in Beziohung zur 
iibrtgen Paratethys im Mioziin. Geol. Brace, 60, 159 195.

Senes, J. (1962): Kriterien bei der Korrelation und Pnlaeogoographio des Miozans 
in der Zentralparatethys auf Grund der Molluskonfauna. Geol. Brace, 7,os. 63 
127 128.

SeneS, .1. (1963): Mioziino Ablagerungen am Ostrand der Stidslowakisehen Donau- 
tiefebene. Geol. Brace, 7pr., 27, 75 88.

388



Sene§, J. (1964): A Sturovo—Dorog—tokodi alsdoligocen problemai. (Problems of 
the Lower Oligocene of Sturovo—Dorog—Tokod.) Foldt. Kut., 7, 31—36.

Sene§, J. (1964): Grundlegende Analysen fur die biofaziale Bewertung fossiler bracki- 
scher Biotope. Biol. Brace, 10/2, 74.

Shelford, V, E., Weese, A. O., Rice, L. A., Rasmussen, D. I. and Maclean, A. 
(1936): Some Marine Biotie communities of the Pacific Coast of North America. 
Part I. Ecol. Monogr., 5, 251 — 332.

Shepard, F. P. (1948): Submarine Geology. Harper et Brothers, New York, 348.
Sieber, R. (1953): Eozane und oligozane Makrofaunen Osterreichs. Sitzungsber. 

bsterr. Akad. Wisa., math.-nat. KI., Abt. I, 162, 359 — 376.
Sieber, R. (1955): Systematische Ubersicht der jungtertiaren Bivalven des Wiener 

Beckens. Ann. Nat. hist. Mus., Wien, 60, 169 — 201.
Sieber, R. (1958): Systematische Ubersicht der jungtertiaren Gastropoden des Wie

ner Beckens. Ann. nat. hist. Mus. Wien, 62, 123 — 192.
Siposs, Z. (1964a): Adatok az Esztergom videki oligocen kepzddmenyek facies viszo- 

nyaihoz. (Contributions to the faciology of the Oligocene around Esztergom.) 
F. K., 94, 206-212.

Siposs, Z. (1964b): A Dorogi-medence oligocen kepzodmenyeinek kifejlodesi tipusai. 
(Facies types of the Oligocene in the Dorog Basin.) MAPI Evi jel. 1961, Buda- 
pest, 355-367.

Sloss, L. L. (1958): Paleontologic and Lithologic Associations. J. of Pal.. 32. 715 — 
729.

Smith, J. E. (1932): I he Shell Gravel Deposits, and the Infauna of the Eddystone 
Grounds. J. Mar. Biol. Ass. U. K., 18, 243 — 278.

Solyom, F. (1953): Az Eszaki-Vertes es a Deli-Gerecse foldtani felvetele. (Geological 
survey of the Northern Vertes and the southern Gerecse.) MAFI Evi jel., Buda
pest, 221 — 231.

Sorgenfrei, Th. (1940): Marines Untermiozan im Klintinghoved auf der Insel Ais. 
Danin. Geol. Undersog., Ser. II, 65, 143.

Sorgenfrei, Th. (1958): Molluscan Assemblages from the marine Middle Miocene 
of South Jutland and their environments. Danm. Geol. Undersog., Ser. II. 79, 503.

Sparck, R. (1931): Some quantitative Investigations on the Bottom Fauna at the 
west Coast of Italy, in the Bay of Algiers and at the Coast of Portugal. Bep. Dan. 
Oceanogr. Exp., 3, 11.

Sparck, IL (1935): On the Importance of quantitative Investigation of the Bottom 
Fauna in Marine Biology. J. du Conseil, 10, 3 19.

Speyer, O. (1862 64): Dio Tert iarfauna von Sollingen-bei Jerxheim im Herzog- 
thum Braunschweig. Palaeontographica, 9, 247 338.

Speyer, O. (1862 64): Ueber einige Tertiar-Conchylien von Westeregeln im Magde- 
burgisehen. Palaeontographica, 9, 81 85.

Speyer, O. (1862 64, 1867, 1869, 1871, 1871): Die Conchylien der easseler Tertiar- 
bildungen. Palaeontographica, I. 9, 91 141; II. 9. 153' 198; III. 16, 175 218;
IV. 16, 297 339; V. 19. 47 101; VII. 19, 159 202.

Speyer, O. (1866): Die ober-oligoziinen Tort iargcbildo und deren Fauna im Fiirsten- 
thum Lippe-Dotmold. Palaeontographica, 16, I 52.

Speyer, (). and Koknen, A. (1884): Dio Bivalven der Casseler Tertiar-Bildungen.
Abh. Geol. Spez. Karte Preuss, und Thuring. Staaten. 4, I Nil 4 31 'I’.

Steininger, I’’. (1963): Die Molluskenfauna aus dem Burdigal. (Unter-Miozan) von 
Feis am Wagram in Niedcrilstorroich. Osterr. Ak. IFow., Math.-nat. KI., Denkschr., 
110, 5. Abb., 88.

Strausz, L. (1925): Ujabb adatok Fdt alsdmediternin faundjdhoz. (New data con
cerning the Lower Mediterranean fauna of F6t.) F. K., 55, 212 217.

Strausz, I,. (1928): Geologisoho Fazieskunde. Foldt. I nt. hick.. 28. 75 272.
Strausz, L. (1956): Adatok felsdoligoc.en Corithium-felok viiltozekonysiigiihoz. (On 

the variability of the Upper Oligocene (\ailhin.) /•’. K., 86, 274 283.
Strausz, L. (1966): Die niiozdn-meditorranen Gastropoden Ungarns. Akadimiai 

K iad6, Budapest, 535.
SImeghy, J. (1923): DiosjenA kornyeke mioeen kori retegei es azok faunrti. (Miocene 

strata und faunae in tin- environs of DiosjcnA.) F. K., 53, 31 39.
St'MEGHY, J. (1926): KAzep-mioeenkoni szarazfoldi csigafauna Kbrnye es Bodajk 

389



kiirnyekerSl. (A Middle Miocene terrestrial gastropod fauna from the Kornve— 
Bodajk region.) F. K., 56, 47 — 52.

Szabo, J. (1858): Pest-Buda kornyekenek foldtani leirdsa. (Geological description of 
the environs of Pest and Buda.) Pest, 12 + 58.

Szabo, J. (1895): Geol6giai adatok a dunai trachytcsoport balparti reszere vonat- 
koz61ag. (Geological data concerning the left-bank portion of the Danube trachvte 
group.) F. K., 25, 303—320.

SzIdeczky-Kardoss, E. (1953): Geokemia. (Geochemistry.) Akademiai Kiad6, Buda
pest, 6 80.

Szalai, T. (1925a): Uj adatok Pomaz ds kornyekenek geoidgidjdhoz. (New con
tributions to the geology of Pomaz and environs.) F. K., 54, 104—112.

Szalai, T. (1925b): Az ipolytarnoci aquitanien. (The Aquitanian of Ipoivtarndc.) 
F. K., 54, 102-104. i J /

Szalay, E. and Vegh, A. (1962): Az egri Wind-teglagyari feltdrds iiledekfoldtani 
vizsgalata. (Lithological study of the Wind Brickyard profile, Eger.) Students, 
Debating Society, Budapest, manuscript.

^zalanczi, K. (1934): Az Adriai tenger fenektalaja. (Bottom deposits of the Adriatic.) 
D. Sc. Thesis, Debrecen, 34.

Szeky, F. (1959a): A Pilismardt 3. sz. friras. (The borehole Pilismardt 3.) MAFI 
Evi jel. 1955 — 56, Budapest, 478—481.

Szeky, F. (1959b): Esztergom kornyeki furasok. (Boreholes near Esztergom.) MAFI 
Evi jel. 1955 — 56, Budapest, 475 — 477.

Szeky, F. (1963a): Miskolc 3. sz. tdvlati kutatofurds. (Research borehole Miskolc 3.) 
MAFI Evi jel. 1960. Budapest, 370 — 373.

Szeky, F. (1963b): Visegrddi 2. tdvlati kutatofurds. (Research borehole Visegrad 2.) 
MAFI Evi jel. 1960. Budapest, 336 — 339.

Szentes, F. (1943): Salgdtarjan es Petervdsdra kozotti teriilet. (The region between 
Salgdtarjdn and Pdtervdsara.) Budapest, 57.

Szentes, F. (1952): Osszefoglald jelentds az 1948 — 49. evi pestkornyeki felvdtelrdl. 
(Summary report on mapping near Pest in 1948 — 49.) F. I. Evi jel. 1949. Buda
pest, 11 — 20.

Szentes, F. and Bartko, L. (1947): A Budapest kornyeki szdnhidrogenkutatasok 
eddigi eredmenyei. (Current results of hydrocarbon exploration near Budapest.) 
Jel. jov. melykut. 1946. evi munk.-rol, Budapest, 160—166.

Szots, E. (1956): Les problemes de la limite entre le Paleogene et le Neogene et des 
etages Chattien et Aquitanien. Acta Geol., 4, 209 — 219.

Sz6ts, E. (1961): Note sur la position stratigraphique des couches d’Escornebeou. 
C. R. Somm. Stances Soc. Geol. Fr., 215.

Szots, E. (1964): Nouvelle note sur la limite oligo-miocene et sur les subdivisions 
du Miocene. C. R. Somm. Stances Soc. GM. Fr., 418.

SzOts, E., Malmoustier, G. and Magn^, J. (1964): Observations sur le passage 
ohgocdne-miocdne en Aquitaine et sur les zones de Foraminifdres planctoniques de 
1’Oligocdne. Mtm. B. R. G. M., 2«, 433 454.

SzUROVYNk, Hajos M. (1955): A foldalatti vasiit VormezA es Kossuth Lajos ter 
kozotti szakaszdnak foldtani feldpftese. MAFI Evi jel. 1953, Budapest, 445 454.

Iaeger, H. (1909 10): A Vdrtes-hegysdg fttldtani viszonvai. (Geology of I he Vertes 
, Hills.) F. I. ^vk., 17, 1-256.

Takahashi, J. (1939): Synopsis of Glauconitization. In: Recent Marine Sediments, 
Am. Ass. Petr. Geol., Tulsa, 503 512.

1 eh'hmuleer, M. (1958): Rekonstruktionon verschiodener Moortypen des Haupt-
 dec niederrheinischen Braunkohle. Fortschr.Geol. Rheinld. West/., 2, 599 612.

 
116z.es

Telegdi-Roth, K. (1912): A Magyar KOzaphegyseg eszaki rdszdnek felsd oligocen 
retegeirdl, kiilbnos tekintettel az. egervideki felso oligoeenre. ((In the Upper < >li 
goeene of the North Hungarian Mountains, with particular regard to the Upper 
Oligoeeno of the Egor region.) KOCH Memorial Vol., Budapest, III 126.

Tei.EGDi-Roth, K. (1914): Felsrt-oligocen fauna Magyarorszdgrdl. (An Upper Oli- 
goeene fauna from Hungary.) Geol., Hunt)., I, 1 -66.

Telegdi-Roth, K. (1923): Paleogdn kdpzAdmdnyek elterjedese a Dundntiili Kozep- 
hegyseg eszaki rdszdben. (Distribution of the' Palaeogene in the Northern Trans- 
danubian Mountains.) F. K., 53, 5 14: 107 III.

390

116z.es


Telegdi-Roth, K. (1925): A tokod—dorogi es a tatabdnyai barnaszenmedencek 
kozott elteriilo videk es a mori arok kornyeke. (The M6r Graben and the area 
between the Tokod—Dorog and Tata coal basin.) F. I. Evi jel. 1920 — 23, Buda
pest, 69 — 81.

Telegdi-Roth, K. (1927): Infraoligocen denuddcio nyomai a dunantuli Kozephegy- 
seg eszaknyugati peremen. (Traces of an infra-Oligocene denudation on the north
western border of the Transdanubian Mountains.) F. K., 57, 32—41.

Tembrock, M. L. (1961): Zum Problem der Determination von Gastropodenschalen. 
Ber. geol. Ges. DDR, 6, 365-381.

Tembrock, M. L. (1963): Muriciden aus dem Mittel- und Oberoligozan und den 
Vierlandschichten des Nordseebeckens. Pal. Abh., 1, 299 — 351.

Tembrock, M. L. (1964): Einige Beispiele von Faziesabhangigkeit bei tertiaren 
Gastropoden. Ber. Geol. Ges. DDR, 9, 301 — 438.

Tembrock, M. L. (1965): Erlauterungen zur Gattung Streptochetus Cossmann (Gastro
poda). Senck. Lethea, 46a, 437—439.

Thiele, J. (1925): Gastropoda der deutschen Tiefsee-Expedition. II. Teil. in IFiss. 
Ergebn. deutsch. Tiefsee-Exp. "Valdivia”, Jena, 35—382.

Thiele, J. (1931 — 35): Handbuch der systematischen Weichtierkunde. I—II. Jena, 
1153.

Thiele, J. and Jaeckel, S. (1932): Muscheln der deutschen Tiefsee-Expedition. 
in lUiss. Ergebn. deutsch. Tiefsee-Exp. “Valdivia”, Jena, 161 — 268.

Thorson, G. (1957): Bottom Communities. (Sublittoral or shallow Shelf.) in Treatise 
on Marine Ecology and Paleoecology, Geol. Soc. Am. Mem., 67, 1296.

TrunkO, L. (1965): Geologische Untersuchungen am Doberg bei Biinde und die 
Foraminiferen lies Doberges bei Biinde und von Astrup. Belli, geol. Jb., 60, 7 — 42.

Turner, R. D. (1959): Notes on the Feeding of Melongena corona. The Nautilus, 
73, 11-13.

Ungar, T. (1951): Ket drdekesebb Osmaradvany N6grAd-megy6b61. (Two fossils of 
some interest from N6gnid County.) F. K., 81, 334 — 335.

VadAsz, E. (1910): A Duna-balparti iddsebb hegyrogok foldtani es 6slenytani viszo- 
nyai. (Geology and palaeontology of the old fault blocks on the left bank of the 
Danube.) F. I. Evk., 17, 101-171.

VadAsz, E. (1929): A borsodi szenmedenee bdnyafoldtani viszonyai. (Mining geology 
of the Borsod Lignite Basin.) F. I. kiadv., Budapest, 393 — 464.

VadAsz, E. (1940): KOszenfoldtani tanulm&nyok. (Coal studies.) F. I. kiadd. Buda
pest, 121.

VadAsz, E. (1960): Magyarorszig foldtana. (The Geology of Hungary.) Akadimiai 
Kiado, Budapest, 646.

Vaissiere, R. and Fredj, G. (1963): Contribution & 1’etude de la faune benthique 
du plateau continental de l'Algcrie. Bull. Inst. Oc^dnogr. Monaco, 60. 1 83.

Vanova, M. (1959): Unteriniozano Fauna aus den basalen Konglomernten der weite- 
ren Umgebung von Safdfikovo in der Sttdslovakei. Geol. Price. Zos., 51, 141 
198.

Vass, 1). and TomASek, B. (1963): Elevation des vortertiaren Untergrundes bei 
Sahy. Geol. Price, Zpr., 27, 89 102.

VATOVA, A. (1935): Kieerche proliminari Stille bioeenosi del Golfo di Rovigno. Tha
lassia, 2, 30.

Vatova, A. (1940): Le zooeenosi della Laguna Veneta. Thalassia, 3, 28.
Vatova, A. (1913): Le zooeenosi di H'Alto Adriatico presso Rovigno e loro variazioni 

nello spazio e nel tempo. Thalassia, 5. 61.
Vatova, A. (1949): Carattori di alcuno facies bentoniche della Laguna Veneta. Aora 

Thalassia, 1, 15.
Vatova, A. (1919): La fauna bentonica dell'Alto e Medio Adriatico. Nova Thalassia, 

I. 110.
Venzo, S. (1937): La Fauna cattiana della Glauconie Bellunesi. Mem. 1st. Geol. Univ.

Padova, 8. ..in
Venzo, S. (1938): La presenza del Cattiano a Mollusehi nel Trevigiano o nel nas- 

sanese. 11,11. Soc. <hi,l. hal., 57, L79 206.
Venzo, S. (1911): Fossili oligoceniei della Valle del Maso (Valsugana). Stuai I rent. 

Sc. Nat., 22, I 37.
391



VergneAU, A. M. (1964): Observations paleoecologique sur les gastropodes de 1 Oli- 
gocene de Gaas (Landes). Mem. B. R.G. M., 28, 1067—1073.

Vialov, O. S. (1964): Flysch du Paleogene des Carpathes Orientales. Mem. B. R. G. M., 
28, 741 — 746. . . „

Vigneaux, M., Magne, A., Veillon, M. and Moyes, J. (1954): Aquitanien et Bur- 
digalien. C. R. Ac. Sci„ 239, 818-820.

Vinassa de Regny, P. E. (1897): Synopsis dei Molluschi Terziari delle Alpi venete. 
Paleontogr. Italica, 3, 145 — 200.

Vitalis, Gy. (1962): Az Oroszlany-bokodi volgyzarogat tervezese es epitese soran 
vegzett mernok-foldtani vizsgdlatok. (Engineering geological activity during the 
design and construction of the Oroszlany-Bokod Dam.) F.K., 92, 400 — 415.

Vitalis, I. (1939): Magyarorszag szenelofordulasai. (Coal in Hungary.) J. Rador 
Musz. Egy. Bany. Koho es Erd. Kar kiadv., Sopron,407.

Vitalis, I. (1948): A Nemetegyhaza—Mesterberek—Csordakutpuszta teriilete alatt 
felkutatott paleogen fenyes barnaszen. (The Palaeogene “Glanzkohle” discovered 
under the Nemetegyhaza — Mesterberek—Csordakutpuszta area.) Bdny. es Koh. 
Lapok, 3, (8\), 91 108.

Vitalis, S. (1940): Foldtani megfigyelesek a Salgotarjani szenmedenceben. (Geolo
gical observations in the Salgotarjan lignite basin.) F. K., 70, 12 — 22.

Vitalis, S. (1939 — 1945): Melyfurdsi retegsorok leirasa. (Descriptions of borehole 
profiles.) MAPI Adattar, Manuscript.

Vitalis, S. (1941): Jelentes a torokbalinti 1. sz. furasrol. (Report on the borehole 
Tbrokbalint 1.) MAFI Adattar, Budapest, Manuscript.

Vlerk, I. M. van der (1959): Problems and principles of Tertiary and Quaternary 
Stratigraphy. Quart. Joum. Geol. Soc. London, 115, 49 — 63.

Voorthuysen, J. H. van (1944): Miozane Gastropoden aus dem Peelgebiet (Nieder- 
lande) (Rissoidae, Muricidae nach Zittel’s Einteilung). Meded. Geol. Sticht., Ser. 
C-IV-1-5, 116.

Vyalov, O. S. — Bhjiob, O. C. (1930): «OnHcaHne TpeTmHwx neJieuHnog h3 nei<0T0pwx 
Meer TyprafiCKoii oOnacTH*. I Lie. Ta. PeoA.-Paee. Ynp., 49, Ns 3, 75—102 + T. I —IV.

Vyalov, O. S. — Bhjiob, O. C. (1931): MaTepttajibi k H3ywHHio TpeTHHHoB i|)aynbi 
VcTiopTa. CeiiepHbix hhhkob VcTiopia. Use. ZAaeHoeo TeoA.-Pa3B. ynpaBAeitun. 42, 
667- 684+ T. I-IV.

Vyalov, O. S. — Biuiob, O. C. (1957): HeoreHOBbie OTjio>KeHHH 3anagHbtx oOjiacTeii 
yCCP (oGuihh O0pa3OB). Geol. Prace, Zoi., 46, 361 382.

Waltheb, J. (1910): Die Sediment® der Taubenbank im Golfe von Neapel. Abh. 
Akad. Wiss., 3, 49.

Watson, B. R. (1886): Report on the Scaphopoda and Gasteropoda, in The Voyage 
of HMS Challenger, Zoology, 15, 756.

Wein, Gy. (1939): Szentendre kornyekenek fOldtani viszonyai. (Geology of the 
environs of Szentendre F.K.,69, 26-52.

Wekerle, I. (1932): CsomAd es kornyekenek oligocen os miocen-kori illedekoi. 
(Oligocene and Miocene of Csomad and environs.) Ph. D. thesis. Budapest, 
38.

Wells, J. W. (1957): Corals, in Treatise on Marine Ecol. and Paleoecol., vol. I, Geol. 
Soc. Am., Mem., 67, 1087 1104.

Wenz, W. (1921): Das Mainzer Beckon und seine Randgebiete. II'. Ehrig Veil., 
Heidelberg, 351.

Wenz, W. (1939 41): Gastropoda, in Schindewolf: Handbuch dir Paleozoologie, Ber
lin, 1200.

Wheeler, H. E. (1959): Stratigraphic units in space and time. /tm. Journ. of Sc., 
257, 692-706.

Whitaker, M. B. (1951): On the homologies of the oesophagal glands of Theodotrus 
fluviatilie (L.). Proc. Maine. Soc. London, 29, 21 34.

Wolff, W. (1897): Dio Fauna der siidbayerischen Oligocaenmolasse. Palaeontogra- 
phica, 43, 223 311.

WoZNY, E. (1964): Macrofaune du Paleogene de Pologne, non compris les (aipalhes. 
Mem. B. R. G. M., 28, 555 563.

WRIGHT, F. S. (1927): A Report on the Cockle Bods and the Cockle Industry ol 
England anil Wales. Gr. Brit. Fish. Invest., ser. II,, 9, I 15.

392



Wrigley, A. (1938): English Eocene and Oligocene Strombidae and Aporrhaeid ae. 
Proc. Malac. Soc. London, 23, Cl—88.

Wrigley, A. (1946): English Eocene and Oligocene Ampullinidae. Proc. Malac. Soc. 
London, 27, 88-104.

Wrigley, A. (1949): English Eocene and Oligocene Naticidae. 1 roc. Malac. Soc. 
London, 28, 10 —30. . .

Yamamoto, G. (1950): Benthic Communities in Mutsu Bay. Set. Bep. lohoku Univ., 
4. ser., 18,*482-487.

Yonge, C. M. (1928): Structure and Function of the Organs of heeding and Digestion 
in the Septibranchs, Cuspidaria and Poromya. Phil. Trans. Roy. Soc. London, 
ser. B, 216, 221-263.

Yonge, C. M. (1937): The Formation of siphonal Openings by Thracta pubescens. 
Proc. Malac. Soc. London, 22, 337 — 338.

Yonge, C. M. (1939): The Protobranehiate Mollusca; a functional Interpretation of 
their’Structure and Evolution. Phil. Trans. Roy. Soc. London, ser. B, 230, 79 — 147.

Yonge, C. M. (1946a): On the Habits and Adaptations of Aloidis (Corbula) gibba. 
J. Mar. biol. Ass. U. K., 26, 358 — 376.

Yonge, C. M. (1946b): On the Habits of Turritella communis Risso. J. Mar. Biol. 
Ass.U. K., 26, 377-380.

Yonge, C. M. (1949): On the Structure and Adaptations of the Telhnacea, deposit
feeding Eulamellibranchiata. Phil. Trans. Roy. Soc. London, ser. B, 234, 29 — 76 

Yonge, 0. M. (1962): On the primitive Significance of the Byssus in the Bivalvia 
and its effects in Evolution. J. Mar. Biol. Ass. U. K., 42, 113—125.

Zobelein, H. K. (1952): Die bunte Molasse bei Rottenbuch (Obb.) und ihre Stel- 
lung in der aubalpinen Molasse. Geol. Bavarica, 12, 86.

Zobelein, H. K. (1960): Uber die chattische und aquitanische Stufe und die Grenze 
Oligozan/Miozan, Palaeogen/Neogen in Westeuropa. Mitteil. Geol. Ges. in Wien, 
245-265.

393





PLATES



PLATE I
I 2. Xucula mayeri Hornes — Eger-1/6; 2.7 X; M (>9/202

3. Xucula schmidti Glibert — Szentendre-2; 2,7 X; M 05/728
4. Xucula schinidti Glibert • Szentendre-2; 2.7X; M 65/713
5. Xucula comta Goldfess T6r6kb41int-2; 2.6 X; M 62/9309
6. Anadara guembeli Mayer — l’omdz-6; 1.7 x; M 65/665

7 — 8. Glycymeris latiradiata obovatoidee BAldi Toriikbiilint-1; 0.75x; M 61/8467
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PLATE II

1. Nuculana anticeplicata Telegdi-Roth Eger-l/k; 7.5x; M 03/6576
2. Nuculana anticeplicata Telegdi-Roth Eger-l/k; 5.6 X; M 63/6576
3. Yoldia glaberrima variant Wolff Csolnok 695: 26 33 in; 6.5X; M 68/2082
4. Nuculana aolymarensia n. sp. (holotype) ZsHinbek 42; 162 165 in; 5.1 X; 

M 68/2081
5. Nuculana aolymarensis n. up. Solyniar 72: 50 52 in; 8.7 X; M 68/2088

6 — 7. Yoldia raulini Cossmann et Peyrot — Eger-1/6; 7X; M 68/1983
8. Nuculana paammobiaeformis Telegdi-Roth Eger-1/6; 2.1 X; M 69/247
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PLATE III
1 — 2. Anadara diluvii Lamarck — Eger-l/k; 2.3 x; M 63/6596
3—4. Anadara guembeli Mayer — God; 1.5x; M 63/8823
5 — 6. Anadara guembeli Mayer — Eger-l/k; 2.3 X; M 63/6597

7. Area biangula Lamarck — D6m6s-2; 2.3 x; M 69/198
8. Area biangula Lamarck — D6m<te-2; 2.6 X; M 69/198
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PLATE IV
1—2. Limopsis anomala Eichwald Eger-1/8; 6.8X; M 69/206

3. Musculua philippii Mayer Dejtdr; lx; M 68/1985
4. Modiolus dunkeri Koenen Anydcsapuszta 57: 173 tn; 1.8X; M 68/2073
5. Modiolus dunkeri Koenen Dejtdr; 1 X; M 68/1986
6. Arcopema micana Braun Lednyfalu-4; 3.3 X; M 68/2080
7. Mylilus aquitanicus Mayer Eger-1/18; O.75x; M 89/241
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PLATE V
1. Anomia ephippium Linn^ - Solymdr 72: 40-41 m; 0.75X; M 68/2100
2. Herm phalaenacea Lamarck T6r6kbAlint-2; 1.5 X; M 62/9320
3. Chlamys incomparabilis Risso T0r6kbdlint-2; 3.4 X; M 62/9317
4. Flabellipecten angustiformia BAldi - TOrttkbdUnt-1; 1.1 x; M 62/9312
5. Flabellipecten anguatiformia BAldi _ T6rokb41int-1; 1.2 X; M 62/9'112
6. Chlamye schreteri Noszky - Eger-l/k; 1.5 X; M 59/2846
7. Flabellipecten burdigaleneis Lamarck Dejtdr; 0.75 x
8. Flabellipecten burdigaleneie Lamarck Eger-l/k; 0.9x; M 66/341
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PLATE VI
I. Pecten arcuatus Brocchi Butlafok-1/4; 1.8x; M 63/4400
2. Pecten arcuatus Brocchl Bmlafok-1/4; 3.8X; M 63/4400
3. Chlamys northamptoni Miohelotti T5r6kbdlint-2; 1.5x; M 02/9314
4. Plabellipecten telegdirothi Csepreohy-Meznerics Eger-1/6; 1.3x; M 59/2841
5. Chlamys csepreghymeznericsae BAldi Dejtdr; 2x; M 68/2085
6. Chlamys csepreghymeznericsae BAldi Novaj-1; 1.5 x; M 60/10787
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PLATE VII
1. Chlamys ex aff. decussata Goldfuss T6r6kbdlint-2; 2.3 X; M 62/9315
2. Chlamys incomparabilis Risso Zsdtnbek 23: 172 in; 2.7 x
3. Chlamys agriensis Csepreohy-Meznerios — Egor-2; 1.1 X; M 66/342
4. Flabellipecten ex aff. burdigalensia Lamarck Dejtdr; 1.2 X; M 68/2092
5. Ostrea cyathula Lamarck T6r8kbAlint-l; lx; M 62/9321
6. Ostrea cyathula Lamarck Ledny falu-1; lx; M 65/800
7. Ostrea cyathula Lamarck Lednyfalu-1; 0.9 X; M 65/800
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PLATE VI [ I

1 — 2. Ostrea gigantea callijera Lamarck TOrOkbtilint-1; O.75x; M 62/9322
3. Ostrea cyathula Lamarck PomAz-21; 0.6 x; M 65/677

4 5. Ostrea gigantea callijera Lamarck T«r6kbdlint-1; 0.6 x; M 62/9324
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PLATE IX

1. Polymesoda convexa Brongniart — Pomdz-21; 1.3 X; M 65/712
2. Polymesoda convexa Brongniart — Zsiitnbok 43; 2.3 X; M 69/620
3. Polymesoda convexa brongniarti Basterot — Pomdz-21; 0.9 X; M 65/621
4. Isocardia subtransversa abbreviata Sacco Eger-l/k; 1.0 x; M 62/9330
5. Polymesoda convexa brongniarti Basterot Mdny 61: 339 343 to; 1.1 X; 

M 69/242
6. Isocardia subtransversa Orbigny 8. str. — Szotnor 31: 191 — 199 m; 1.3 X; 

M 68/2070
7. Polymesoda convexa Brongniart — Pomdz-21; 1.5 x; M 65/712
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PLATE X 

1- 2. Cyprina itlandica roiundata WnAVtt m Agassiz Eger-l/k; 0.9X; M 68/2089
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PLATE XI

1. Crassatella bosqueti Koenen
2. Crassatella bosqueti Koenen
3. Crassatella bosqueti Koenen
4. Crassatella bosqueti Koenen

5 — 6. Crassatella carcarensis Michelotti Budafok-1/4; 1.5 x; M 63/4406

Eger-1/6; 4.9 x; M 69/222 
Eger-1/6; 5.0 X; M 69/222 
Egor-1/6; 3.8 X; M 69/222 
Egor-1/6; 3.8 X; M 69/222
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PLATE XII

1. Cardita monilifera Dujardin D6m6s-2; 3x; M 69/200
2. Cardita monilifera Dujardin — D6m6s-2; 3.7 X; M 69/200
3. Cardita monilifera Dujardin D6mos-2; 3.6 X; M 69/200
4. Cardita arduini Brononiart Noszvaj-1 (Nagyimtiny); 1.7 X; M 69/187
5. Cardita ruginosa Cossmann et Peyrot Egor-1/6; 7.6 X; M 68/2074
6. Cardita orbicularis subparvocostata BAldi T6r6kbdlint-2; 5.5 X; M 62/9328
7. Cardita ruginosa Cossmann et Peyrot Egor-1/6; 7.5x; M 68/2074
8. Cardita monilifera Dujardin D6in6s-2; 4.8 X; M 69/200
9. Cardita monilifera Dujardin D6m6s-2; 4.8 x; M 69/200
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PLATE XIII

1. Cardita arduini Brongniart juv. l’omdz-1; 4.1 x ; M 65/581
2. Crassatella carcarensis Michelotti Bttdafok-1/4; O.75X; M 68/1973
3. Crassatella carcarensis Michelotti Budafok-1/4; LX; M 68/1973
4. Astarte gracilis degrangei Cossmann et Peyrot TorokbAlint-2; 4.2 X;

M 62/9326
5. Astarta gracilis degrangei Cossmann et Peyrot Eger-2; 3.6 x; M 68/1993
6. Astarte gracilis degrangei Cossmann et Peyrot Eger-2; 3.8 x ; M 68/1993

7 — 8. 1 Grotriana n. sp. (tin nov. gen.) Egor-1/6; 7.1 X; M 69/208
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PLATE XIV

1. Lucinoma borealis Linn£ T6r6kbdlint-2; 5.5 x ; M 62/9314
2. Linga columbella Lamarck Bmlafok-1/4; 4.4 X; M 63/4407
3. Cavilucina droueti schloenbachi Koenkn DejtAr; 4.6 X; M 69/196
4. Cavilucina droueti schloenbachi Koenen — DejtAr; 6.1X; M 69/196

6—6. Taras fragilis Braun in Walchner Loinyfalu-1; 4.9 X; M 65/797
7. Taras rotundatus Montagu — Eger-l/k; 2.2 X; M 63/6687
8. Taras rotundatus Montagu — Poindz-22; 3.0 X; M 65/671
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PLATE XV
1 — 2. Laevicardium tenuisulcatum Nyst — TdrOkbdlint-l; 0.8 X; M 62/9338

3. Laevicardium tenuisulcatum Nyst Eger-l/k; 0.75 x; M 63/6572
4. Laevicardium cyprium Bbocohi — Eger-l/k; 2.6X; M 63/6582
5. Thyasira vara angusta BAldi Eger-1/5; 2.8 X; M 65/1079
6. Cardium egerense Telegdi-Roth Eger-l/k; 1.9X; M 63/8558
1. Laevicardium kovacovense Sene§ — Di6sjon5-8; 2.3 X; M 63/9523
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PLATE XVI

I. Cardium of. neglectum Holzl SolymAr 72; 3.4 x
2. Cardium bojorum Mayer LeAnyfolu-1; 1.9 X; M 65/798
3. Cardium neglectum Holzl — Didsjend-7; 3.4 X; M 65/821
4. Cardium neglectum Holzl SolymAr 72; 3.6X
5. Cardium praepapillosum BAldi — Eger-1/6; 8.0 X; M 65/1080
6. Uingicardium buekkianum Telegdi-Roth Eger-l/k; 2.6X; M 63/6519
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PLATE XVII

1—2. Pitar polytropa Anderson — Eger-l/k; 1.3X; M 63/6580
3. Pitar beyrichi Semper T6r6kbdlint-2; 1.5 X; M 62/9334
4. Pitar splendida Merian — Eger-l/k; 1.4X; 63/6571
5. Dosiniopsis sublaevigata Nyst T6r6kb41int-1; 1.1 X; M 62/9344
6. Dosiniopsis sublaevigata Nyst Tliriikbtilint-1; 3.8 X ; M 62/9343
7. Pitar undata Basterot — Pomd.z-22; 3X; M 65/651
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PLATE XVIII

I. Fenws multilamella Lamarck Eger-1/6; 2.1 X; M 69/219
2. Fenws imdtilamella Lamarck DejtAr; 2.0 X
3. Venue multilamella Lamarck Eger-1/6; 2.8x; M 69/212
4. Venue multilamella interstriata Telegdi-Roth Eger-l/k; 2.2X; M 63/6574
5. Venue multilamella Lamarck Eger-1/6; 2.0x; M 69/219
6. Pitar undata Basterot l’onwiz-22; 3.8 x; M 66/651
7. Pitar undata Basterot Ponuiz-22; 3.Ox; M 65/651
8. Pitar nplendida Mertan Bixlufok-1/4; L8x; M 63/4409

439



431



PLATE XIX

1 2. Pilar gigas schaf/eri Kautsky — Di6sjen6-24; 0.9x;
3. Venerupis ex aff. basteroti Mayer FolsAftrspuBZta 44: 376 379 in; 2.3 X; 

M 68/2090
4. Apolymetis lacunosa Chemnitz — Pomdz-6; 1.9 X; M 65/656
5. Lu traria oblonga soror Mayer — Eger-l/k; 0.7 x; M 63/6594
6. Zozia antiq-uata I’ULTNEY Pomdz-6; 1.9 X; M 65/611
7. Cultellus budensis n. sp. — Solym&r 72: 77 — 79 tn; 3.4 X -
8. Solecurtus basteroti Des Moulins Di6sjen6-4; 2.7x; M 63/9471
9. SUiqUa nysti Deshayes — Nagyegyhdza 3: 113-114 m; 4.4X; M 65/960

432



433



PLATE XX

1. Gari protracta Mayer Le£nyfahi-1; l.lx; M 65/807
2. Gari angusta Philippi T6rokb41int-2; 2.0 x; M 62/9354
3. Angulus planatus ancestral™ n. aubsp. — Pomdz-22; 2.5 X; M 65/647
4. Gari protracta Mayer — Di6sjen6-7; 1.5 X
5. Macoma elliptica Brocchi Dejtdr; 2.3x; M 68/1987
6. Macoma elliptica Brocchi Eger-1/6; 2.6X
7. Arcopagia subelegana Orbigny Caordakiit 5: 156 160 m; 2.7 X; M 65/929
8. Macoma elliptica Brocchi — Eger-1/6; 2.4 x
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PLATE XXI

1. Angulus nysti Deshayes Solymtir 93: 89 90 tn; 2.7 X; M 68/1990
2. Angulus nysti Deshayes T6riikbdlint-2; l.6X; M 62/9353
3. Angulus posterus Beybich LeAnyfalu-4; 4.Ox; M 68/1991
4. Angulus nysti Deshayes Szentendre-2; 2.8x> M 65/719
5. Hiatella arclira Linn^ Eger-2; I6x; M 68/1989
6. Panopea meynardi Deshayes Eger-l/k; 0.5x; M 63/6587
7. Corbula gibba Olivi Eger-l/k; 9.2X; M 63/6599
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PLATE XXII

1. Thracia pubescena Pultney Eger-l/k; I .Ox; M 63/6581,
2 3. Thracia pubeacena bellardi. Piotet Di6ajen6-7; 1.1 X; M 68/2097

4. Thracia ventricoaa Philippi Eger-l/k; 1,2X; M 63/6593
5. Pholadomya puac.hi Goldfuss T6rdkbiilint-2; 0.75 X
6. Pholadomya puachi Goldfuss RetsAg-2; 0.9 X
7. Corbula carinata Dujardin Budafok-1/4; 4.5 X; M 63/4425
8. Corbula baateroti Hornes Novaj-I; 4.0X; M 60'10777
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PLATE XXI11

1. Clavagella oblita Michelotti Eger-l/k; 1.9X; M 63/6586
2. Cuspidaria neoscalarina BAldi Egor-1/6; 3.0 X; M 60/1081
3. Gibbula dubia n. sp. (holotype) NagyegyhAza 3: 46 47 m; 7.7 x; M 65/964 

4—5. CaUiostoma elegantulum hegeduesi n. subsp. DejtUr; 2.5 X; M 68/2079
6. Gibbula affinis prolumida Sacco l)i6sjen5-3; 5.2 X
7. Jujubinus multicingulalus praestrigosus BAldi Eger-l/k; 5.7 X; M 64/104
8. Gibbula dubia n. sp. Nagyegyhdza 3: 46 47 m; 11.5X; M 65/964
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PLATE XXIV

1. Theodoxus pictus FiRUSSAO s. str. Csordakut 5: 159 IGO in; 10x;
M 65/902

2. Theodoxus pictus Ferussac s. str. — Csordakut 5: 159 160 in; 9.2 X ;
M 65/902

3. Theodoxus buekkensis Telegdi-Roth Egor-1/17; 2.7x; M 63/3117
4. Theodoxus pilisensis n. sp. (holotype) LeAnyfalu-1; 9.5 x; M 65/793

5 6. Teinostoma egerensis BAldi — Eger-1/6; 21 X; M 65/1082
7. Theodoxus pictus F^russao h. str. Szentendre 2: 145 147 tn; 4.6 X
8. Theodoxus buekkensis Telegdi-Roth Egor-1/17; 2.6 X
9. Theodoxus buekkensis Telegdi-Roth Egor-1/17; 7.6X
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PLATE XXV

1 — 2. Theodoxus grateUxupianua FArvssao Pomdz-21; 5.4 x; M 65/709
3 4. Theodoxus crenulatus Klein — ZsAmbek 42: 179 — 181 m; 6x; M 68/2076
5—6. Theodoxus crenulalus Klein PomAz-21; 4.0x; M 65/711
7—8. Theodoxus crvnulatus Klein — ZsAmb6k 42: 146 148 in; 7.0X; M 68/2077
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PLATE XXVI

1. Theodoxus supraoligocaenicuH n. sp. (holotype) Lednyfalu-1; 9.2 X;
M 65/805

2. Theodoxus supraoligocaenicus n. sp. Lednyfalu-1; 10 x ; M 65/805
3. Pomatiaa antiquum Brongniart (operculum) Snr I: 63 in; lOx; M 68/1992

4 5. Viviparua ventricosua Sandberger Csatka 1: 787 in; 2.0x;M 69/188
6. Hydrobia ventrosa Montagu Zstimbek 42: 143 146 m; l3.0x; M 68/2078
7. Mathilda schreiberi Koenen Novaj-1; 10.5x; M 60/10771
8. Mathilda schreiberi Koenen Eger-1/6; 16 x
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PLATE XXVII

I 2 Melanopaia impreaaa hantkeni Hofmann Eger-l/k; 3.3 X; M 69/188
3. Melanopeia impreaaa hantkeni Hofmann PomAz-2l; 2.5 X; M 69/190
4. Brotia eacheri Brononiart Gyertnely 35; 1.4 X

5—6. Architectonica mariae Balbi Novaj-1; 13 X ; M 60/10777
7 8. Architectonica carocollata Lamarck Eger-1/6; 2.8X; M 69/243
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PLATE XXVIII

1 2. Turritella venus Orbigny Tfirbkbtilint-1; 1.7 x; M 62/9350
3. Turritella venue marqarethae (Iaal Eger-l/k; I .8 x ; M 69/217

4 5. Turritella beyrichi Hofmann s. str. Tdrdkbiilint -1; 1.5 X; M 62/9351
6- 7. Turritella beyrichi percarinata TeleGDI-Roth Eger-l/k; 1.1 X; M 63/7115

8. Turritella beyrichi percarinata Telegdi-Roth Eger-l/k; 1.7 X ; M 69/191
9. Protoma quadricanaliculata Sandberger Gild; 1.3 X; M 63/8S36

10. Turritella archimedis Brongniart Pom4z-6; 2.1 X; M 65/662
11. Protoma diveraicoatata Sandberger Budafok-1/4; 3.1X5 M 63/4412
12. Protoma cathedralia Brongniart PornAz-6; 1.5 X 5 M 63/8302
13. Protoma quadricanaliculata Sandberger Gild; 1.4 x; M 63/8836
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PLATE XXIX

1. Tympanotonus margaritaceus Brocchi Csordakut 5; 1.1 x
2. Tympanotonus margaritaceus Brocchi Pomdz-21; 1.1 X' M 63/8648
3. Pirenella plicata BruguiAre Di6sjen5-3; 1.3 x; M 69/195
4. Cerithium egerense GAbor Eger-l/k; 1.2 x ; M 63/3118
5. Bittium spina agriense BAldi Egor-1/6; 14.5 X; M 65/1083
6. Bittium reticulatum densespiratum BAldi Eger-l/k; 6.4x; M 65/1084
7. Diastoma grateloupi turritoapenninica Sacco Di6Bjen5-4; 3.5 x
8. Diastoma grateloupi turritoapenninica Sacco Egor-l/k; 2.4X1 M 63/6611
9. Calyptraea pseudode form is BAldi Eger-l/k; 3.2x; M 65/1085

10. Amaea amoena Philippi Eger-l/6; 7.8x; M 69/201
II. Calyptraea pseudcdejormis BAldi Egcr-l/k; 2.8x; M 65/1085
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PLATE XXX

1 — 2. Aporrhais callosa Telegdi-Roth Eger-l/k; 2.0x; M 63/66(15
3. Drepanocheilus speciosus Schlotheim h. str. Eger-l/k; 2.1 x; M 63/7137
4. Drepanocheilus speciosus Schlotheim b. str. Eger-l/k; 2.3X; M 63/7137

5—6. Drepanocheilus speciosus digitalus Telegdi-Roth Eger-l/k; 1.9X;
M 63/7136
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PLATE XXXI

1 2. Calyptraea chinensis LinnA Didsjend-l; 1.8 X; M 63/8470
3. Drepanocheilus speciottu Sohlotheim h. str. Eger-l/k; 2.3X ; M 63/7137
4. Drepanocheilus gpeciomis Schlotheim s. str. TdrOkWIint-1; 1.1 X ; M 62/8359

5 6. Strombopugnelhis diyitolabrum Koch Tiirdkbdlint-l; 1.15x; M 62/9360
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1 2. Globularia gibberoni callosa Noszky Di63jen6-8; 0.9X1 M 68/2091)
3. Ampullina crassatina Lamarck Eger-l/k; 0.8x; M 63/6607
4. Globularia gibberosa sanctislephani Cossmann et Pkyrot Eger-l/k; l.Ox; 

M 69/184
5. Globularia gibberosa sanctislrphani Cossmann et Peyrot Eger-l/k; 1.1 X; 

M 63/6672
6. Globularia rothi Cossmann TdrOkbAlint-1; 1.5 X ; M 62/9365
7. Globularia rothi Cossmann Eger-l/k; 1.0 x; M 68/2071
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PLATE XXXI11

I. Polinices catena helicina Brocchi Eger-l/k; 2.7 X; M 63/6699
2. Polinices joaephin ia olla De Serres Eger-l/k; 2.0 x
3. Polinices joaephinia olla De Serres Eger-l/k; 1.4 x ; M 69/192
4. Polinices joaephinia olla De Serres Eger-l/k; 1.3 x; M 63/7134
5. Polinices catena achatensis Rr-CLUZ T6riikb£lint-2; 3.8 X ; M 62/9367
6. Natica millepunctata tigrina Defrance Eger-l/k; 2.1 X; M 63/3077
7. Ampullina crasaatina Lamarck Eger-l/k; 1.4X; M 63/6607
8. Xenophora deshayesi Michelotti Eger-l/k; 1.6 X; M 63/6674
9. Xenophora deahayesi Michelotti Butlafok-1/4; O.75x; M 63/4416
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PLATE XXX IV

1 2. Rostellaria denlala (Jrateloup Eger-l/k; 1.2 x; M 63/3043
3. Rostellaria bicarinata Baldi Eger-I/O; 2.3 X; M 65/1087
4. Zonaria globona Dujardin (forma wbglobota) Eger-l/k; l.Xx ; M 63/301)3
5. Erato prolaevw Sacco Eger-l/k; 8.6 x; M 69/224
6. Zonaria globowt Dujardin Eger-l/k; 1.3 x; M 69/185
7. Strombus comnatun DEFRANCE Eger-l/k; l.Ox; M 68/1982
8. Stromlmn coronatus Defrance juv. Eger-l/k; l.5x; M 68/2086
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PLATE XXXV

I 2. Casaidaria nodosa Solander in Brander Eger-l/k; 1.1 X; M 68/2072
3 . Caaaidaria depresaa Buch juv. Egor-1/6; 2.8 x

4 — 5. Caasidaria depressa Buch Eger-l/k; 1.5X; M 63/6681
6 — 7. Charonia tarbelliana transiens n. subsp. (holotype) — Egor-l/k; 2.3x; M 

68/2095
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PLATE XXXVI
1. Ficus condita Brongniart Eger-l/k; 2.Ox; M 63/3071
2. Ficus condita Brongniart Eger-l/k; 0.85x; M 69/183
3. Zonaria subexcisa Braun I)i6sjenC-24; 2.3 X
4. Ficus concinna Beyrich Tiirokbalinl-2; 1.8x; M 62/8368
5. Ficus concinna Beyrich Toriikbalinl-2; 3.Ox; M 62/9368
6. Chicoreus trigonalis GAbor Eger-l/k; 1.5X; M 69/197
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PLATE XXXVH

1 2. Ocinebrina craaailabiata Irivaricota BAldi SArisAp; 2.3 x; M 55/730 
3. Ocinebrina achoenni Hornes Di6sjenfi-3; 2.8 x

4 5. Hadriana egerenaia GAbor Eger-l/k; 1.5 X J M 113/668(1
6 7. Murc.r pauciapinatue Tkleodi-Koth Eger-l/k; 2.Ox; M 69/193

468



469



PLATE XXXVIII

1 2. Hexaplex deahayeai Nyst Eger-l/k; 1.3 X; M 08/2099
3. Typhia punyena Solander in Brander Eger-l/k; 2.1 X; M 03/7140

4 5. Typhia pungena Solander in Brandeh (forma horridua) Egor-l/k; 1.5X; 
M 64/100

6 7. Typhia cuniculoaua Nyst TOrttkbdlint -1; 4.0Xi M 02/9370
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BLATE XXXIX

1 2. Chicorewt trigonalia GAbob Eger-l/k; 1.5X; M 63/3046
3. Acamptochetua elatratua Baldi Eger-l/6; 3.Ox; M 65/1089

4 5. Bullia hungarica GAbob Eger-l/k; 1.7 x ; M 63/7128
6. Hullin hungarica GAbob Eger-l/k; 1.5 X; M 63/6684
7. Babylonia ebumoidea umbilicoaifonnia Teleodi-Roth Eger-l/k; 1.3x; 

M 63/6694
8. Mitrella solilaria BAldi Eger-1/6; 3.Ox; M 65/1088
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PLATH XL

1—2. Galeodes aemseyiana Brd6s l’onuiz-6; 0.38 X; M 69/226
3 4. Galeodes basilica Bellaroi Eger-l/k; O.85x» M 63/7131
5 6. Aquilofusus loczyi Noszky Eger-l/k; 1.5 x; M 68/2098
7 — 8. Piaanella doboi Noszky Eger-l/k; 1.7 X; M 68/2093
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PLATE XLI

I. Hinia schlotheimi Beyrich
2. //(««< schlotheimi Beyrich
3. Hinia schlotheimi Beyrich

4 5. Pisanella doboi Noszky

Eger-1/6; 6.1X; M 69/214
Eger-1/6; 6.8 X ; M 69/214
Eger-1/6; 5.4 X; M 69/214

Eger-l/k; 1.7 x; M 63/3038
6. Phot hevesensis BAldi Eger-1/6; 6.0 X; M 65/1090

7 8. Bonellitia evul.ta Solander in Brander Eger-l/k; 2.3X; M 63/6609
9. Hinia jortecostata edentata BAlpi Eger-1/6; 6.6X; 65/1091
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PLATE XLU

I. Euthriofuaus burdigalensis Defrance Eger-l/k; 1.8 x ; M 68/2091
2. Euthriofuaus burdigalensis Defrance PomAz-6; 1.7 X; M 83/8268
3. Euthriofuirus azontaghi Noszky Eger-l/k; 1.6x; M 63/3099
4. Aquilofusus locxyi Noszky Egor-1/6; 2.6 X; M 69/215
5. Streptochetus elongatus Nyst TOrOkbdlint-1; 3.5x; M 62/9376
6. Athleta rarispina Lamarck Eger-l/k; 1.1 X; M 63/3109
7. Athleta rarispina Lamawk Eger-l/k; 1.0X; M 63/6602
8. Fasciolaria plexa Wolff T6rfikbdlint-2; 3.8 x; M 62/9374
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PLATE XLIIt

1 2. Athleta ficulina Lamarck Eger-l/k; 0.9 X; M 68/1974
3. Streptochetus elongates Nyst T<5r&kbtilirit-2; 3.1 X; M 62/9376

4—5. Volutilithes multicostata Bellabdi Eger-2; 1.5 X; M 68/1988
6 — 7. Volutilithes permullwostata Telkodi-Roth Eger-l/k; 1.8X; M 63/3112
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PLATE XLIV

1 2. Egerea collectiva GAbor Budafok-1/4; 1.6X; M 67/04
3. Egerea collectiva GAbor Eger-l/k; 1.6X; M 63/6624
4. Egerea collectiva GAbor Eger-l/k; 1.8 X; M 63/6624

6 — 6. Tortoliva eubcanalifera d’ORBiGNY Eger-l/k; 2.1 X; M 64/107
7—8. Olivella clavula vindoboneimia CsKPREOHY-MEZNERtcs l)<>mi>s-2; 3.6 X; 

M 69/199
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PLATE XLV

I. Marginella gracilis Fuchs Eger-l/k; 8.2 x; M 68/1981
2. Marginella vadaszi BAldi Eger-1/6; 6.6 X; M 69/211
3. Vexillum peyreirense Cossmann et Peyrot Eger-1/6; 6.1 x; M 69/209
4. Babylonella fusiformis pusilia Philippi Eger-l/k; 7.1 X' M 68/1975
5. Uxia granulata Nyst Torokbiilint-2; 3 I x; M 62/9378
6. Volulililhes proximo Sacco Budafok-1/4; 1.1X1 M 63/4391
7. Conus dujardini egerensis Noszky Eger-l/k; 1.2x; M 63/7123
8. Conus dujardini egerensis Noszky (forma tiberrnns) Eger-l/k; 1.6 x; M 69/194
9. Terebra simplex Telkiidi-Roth Eger-l/k; 1.4 X; M 63/6623
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PLATE XIA'I

1. Turris duchasteli Nyst Eger-l/k; l.8x; M 63/6690
2. Tunis duchasteli Nyst Eger-l/k; 1.9 x; M 63/6690
3. Turris duchasteli Nyst Toriikbdlint-l; 3.6 X; M 62/9383
4. Turris duchasteli Nyst TOrdkbiilint-1; 3.4 X; M 62/9383
5. Turris konincki Nyst Eger-l/k; 1.6 X; M 63/6622
6. Turris konincki Nyst Eger-l/k; 1.6X; M 63/6622
7. Turris trifasciata Hornes — Novaj-l; 2.9x; M 60/10760
8. Turris laticlavia Beyrich T6rttkbAlint-2; 3.3 X; M 62/9382
9. Turris laticlavia Beyrich Tdrdkb61int-2; 2.8 X; M 62/9381

10. Turris egerensis Teleodi-Roth Eger-l/k; 3.6X; M 68/2094
11. Turris coronata MONSTER in GotDEUSS Egor-1/6; 4.2X; M 69/218
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PLATE LXVII

I. Turricula regularis Koninck Eger-l/k; 1.3 X; M 63/7139
2. Turricula regularis Koninck Eger-l/k; 1.3X; M 63/7139
3. Turricula regularis Koninck Eger-l/k; 1.2 X; M 63/3082
4. Turricula regularis Koninck Eger-l/k; 1.3 X; M 63/3082
5. Turricula regularis Koninck Eger-l/k; 0.9x; M 63/2039

6 7. Turricula ilonae BAldi Eger-1/8; 9.5 X; M 65/1092
8. Turricula regularis Koninck Eger-l/k; 0.85 x; M 63/6006
9. Turris selysi Koninck T6r6kbdlint-2; 3.3 x; M 62/9388

10. Turris selysi Koninck T6rbkbtilint-2; 3.1 x; M 62/9389
II. Turricula hiegdirothi Noszky Novaj I; 2.1 X; M 60/10759
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PLATE XLVIII

1. Kaphitoma valdecarinata BAldi Eger-1/6; 7.2 x; M 65/1097
2. Turrieula leganyi BAldi Eger-1/6; 2.1 x; M 65/1093
3. Turrieula leganyi BAldi Eger-1/6; 2.7 X; M 69/210

4 5. Clavua obeliscus Desmoulins Eger-l/k; 3.4X; M 68/2087
6. Raphitoma pseudonaMoides BAldi Eger-1/6; 7.2 X; M 65/1099
7. Mangelia bogachi BAldi Novaj-1; 10.5X; M 60/10755
8. Clavua venuatua Peyrot T6r6kbdlint-2; 10.5 x; M 62/9393
9. Clavua oligocenicua Noszky Eger-l/6; 3.4x; M 69/221

10. Aathenotoma obliquinodoaa Sandberokh Eger-1/6; 4.5 X; M 69/223

490



491



PLATE XLIX

1. Microdrillia hungarica BAldi — Eger-1/6; 5.1 x M 65/1094
2. Haphitoma roemeri agriensis BAldi - Eger-1/6; 8.4 X; M 65/1098
3. Asthenotoma noszkyi BAldi - Eger-1/6; 4.4 X; M 65/1095
4. Mitromorpha telegdirothi BAldi - Eger-1/6; 7.0 X; M 65/1096
5. MelaneUa naumanni depressosuturata BAldi Eger-1/6; 12x; M 65/1100
6. liathytoma cataphracta Brocchi Eger-1/6; 1.8 X; M 69/244
7. Syrnola laterariae BAldi Eger-1/6; 13 x; M 65/1101
8. MelaneUa spina Grateloup — Novaj-1; 11 x; M 60/10753
9. Turbonilla sp. Eger-1/6; 6.9 x

10. Niso minor Philippi — Eger-1/6; 7.4x; M 68/1978
11. MelaneUa naumanni Koenen Eger-1/6; 10x; M 68/2084
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PLATE L

I. Cylichna cylindracea raulini Coshmann et I’kvrot Eger-1/6; 7.Ox; Al 68/1079
2. Cylichna cylindracea raulini Cossmann et Peyrot Eger-1/6; 5.5x; Al 68/197!)
3. Ringicula auriculata paulucciae Morlet Eger-1/6; 12 X: M 68/20S3
4. Romania burdigideneie (POrbiony Eger-1/6; 4.9x; Al 68/1976
5. Actaeon punctatomdcatue Philippi Eger-1/6; 7.2x; AI 68/1980
6. Dentalium kick-si Nyst TOriikbtilini-2; 3.3X1 M 62/9395
7. Dentalium kickj-i Nyst Niederrhein (GEH), Chut I inn; 2.9X
8. Dentalium apenninicum Sacco Eger-1/5; 1.6 x; AI 69/246
9. Dentalium deneite.rtum dejlarenw n. subsp. Dejtiir; 5.0X1 Al 68/2075
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PLATE LI

I. Dentalium fissura Lamarck T6r6kl>iilint-2; 3.7X; M 62/9394
2. Dentalium fissura Lamarck Eger-1/6; 2.7x; M 68/1964
3. Dentalium simplex Micheloth Eger-1/6; 4.0 x; M 69/204
4. Pustiaria taurogracilis Sacco Eger-1/6; 3.4 x; M 69/207
5. Cadulus gracilina Sacco Eger-1/6; 3.1 x; M 69/216
6. Tortoliva subcanal i fern d'ORBiaNY juv. Egor-l/x; 5.1 x
7. Babylonia eburnoides umbilicosi/ormis Tkmmhm-Roth Sarimip; O.75x; 

M 63/9238
8. Galeodes semseyiana Erdos Di6sjen6-3; 0.85 x
9. Cardium neylectum Homo, Ztuhnbek 42: 124 128 tn; l.5x

10. Ampullina crassatina Lamarck Ponutz-O; 1.9x; M 65/654
It. Polymesoda convexa Brononiart Gyorniely 46: 102 105 in; 1.1 x
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INDEX
Names of taxa in italics are either objective or subjective synonyms

abbreviata 93, 143, 196
Abra 116
Acamptochetus 91, 124, 294
Acanthocardia 208 
achatensis 33, 272, 273 
Acicularia 330
Acrilla 264
Aeteon 93, 116, 124, 150, 332, 333 
acuminata 329
aeuminatus 30, 27, 123, 176
acuta (Dentalium) 337
acuta (Hydrobia) 249
acuta (Ringieula) 334
adelae 324
adjecta 335, 336
adleri 278
Admete 310
Aequipecten 178, 180, 181, 182
affinis 107, 143, 241
agriense 149, 262
agriensis (Chlamys) 122, 179, 182
agriensis (Raphitoma) 150, 327 
alata 267 
alderi 273 
allionii 323
Aloidin 232, 233, 231
alternans 299
Amaea 111, 264 
amblyHchimna 311
A in iant in 212, 213
Ammonia 57
amoona (Amaea) I II, 264
amoena (Scala) 83
Amphistegina 85
Atnphiura 119
Atnpullina 44, 45, 55, 62, 83, 84, 86, 93,

107, 109, 1 10, 114, 135, 118, 149, 276, 
277, 278

Ampullot roclms 239
Amunniopectrn 178
Amussium 124, 125, 126
Anadara 59, 60, 84, 109, 110, 111, 115,

135, 139, 166, 167
anoestnUis 26, 1)0, 148, 227
Aucilla 302
. I ncillaria 302
Ancillarina 302

Angulos 26, 45, 49, 50, 55, 95, 110, 114, 
115, 116, 117, 120, 121, 123, 135, 148 
224, 226, 227, 228

angusta (Gari) 40, 120, 141, 149, 222
angusta (Panopea) 231
angusta (Thyasira) 80, 91, 95, 136, 149, 

202
angustiformis 120, 135, 179
anodon 317
anomala 90, 95, 136, 142, 148, 172
Anomia 35, 45, 59, 60, 65, 67, 70, 109, 

111, 124, 139, 185
antediluvianus 328
auteplicata 161
Anthracotherium 24
anticcplicata 83, 114, 135, 161, 162
antiquata 42, 120, 143, 219
antiquatus 219, 220
antiquum 24, 104, 247
antiquus 247
apenniniea (Babylonia) 293
apenniniea (Dentalium) 337
apenniniea (Tortoliva) 302
apenninicum (Dentalium) 51. 80, 82, 122, 

136, 143, 150, 337
appenninicum 337
Apolymelis 44, 110, 137, 148, 224, 225
Aporrhais 82, 83, 114, 115, 116, 119, 121, 

123, 135, 267, 268, 269
AqililofuHUH 300, 301
Aquipecten 178, 180, 181, 182
aquitanica (Angulos) 227
aquiianica (Brotia) 257
aquitanica (Gari) 221, 222
aquitanica (Venus) 2 I I
aquitanieus 26, 4 1, 58, 84, 94, 105, 107, 

109, 110, HI, 135, 148, 153, 173
Area 39, 61, 165, 166, 167
Arehaegopis 47, 104
Archaeozonites 27, 47, 104
Arehimediella 252
archimedis 39, 45, I 10, 135, 143, 252, 2o4
Archilectonica 137, 142, 143, 256
Arcopagia 26, 137, 148, 223
Areoperna 174
arotiea 122, 230
arcuata 177
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arcuatospirata 318
areuatus 41, 45, 62, 111, 135, 143, 149, 

177, 178
arduini (Cardita) 143, 149, 192
arduini (Begunia) 86
armatus 51, 122
Arrhoges 268
Aspella 287
Astarte 27, 40, 90, 112, 124, 135, 138, 

143, 188, 189
astensis 218
Asthenotoma 91, 149, 324, 325
Athleta 33, 40, 42, 54, 82, 83, 85, 89, 90, 

91, 93, 114, 115, 124, 125, 135, 149, 
306, 307

Aturia 61
auriculata (Globularia) 276, 277
auriculata (Ringicula) 83. 95, 136, 333, 

334
aurita 138, 172
Avicula 176
avitensis 241
Axinopsida 121
Axinus 202
Azor 219, 220

Babylonella 93, 310
Babylonia 33, 34, 39, 40, 44, 51, 54, 67, 

80, 82, 83, 85, 111, 114, 115, 122, 135, 
138, 147, 149, 293

bacillum 238
badense 336, 337
Balanophyllia 51
Balantium 35
Balanus 35, 41, 49, 70, 105, 109, 110 
basilica 40, 54, 93, 114, 135, 136, 149, 295 
basteroti (Congeria) 41, 105, 106, 107, 

135, 197, 198
basteroti (Corbula) 75, 109, 114, 135, 232
basteroti (Solocurtus) 114, 111, 220, 221
basteroti (Venerupis) 148, 217, 218
Basterotia 96
Bathysiphon 96
Bathytoma 138, 317, 318
bavariea 228
bavaricus 229
beccarii 57
Begunia 86, 137
belgica 318
bellardi 236
bellardii 143, 149, 236, 309, 310
belluneneia (I’rotoma) 253
bellunensis (Trisidos) 167
berendti 320
beyrichi (Conus) 328
beyriehi (Natica) 275
beyriehi (Pitar) 40, 42, 50, 52, 53, 72, 

111, 120, 121, 136, 141, 161, 214, 215, 
216, 217

beyrichi (Turricula) 318, 319 

beyriehi (Turritella) 39, 41, 43, 83, 84, 86, 
93, 94, 107, 109, 114, 135, 143, 147, 
149, 251, 252 

biangula 39, 165 
biangulina 165
bicarinata (Rostellaria) 87, 91, 124, 136, 

149, 271
bicarinata (Turritella) 253 
Bieatillus 265 
bicincta 257 
bicingulata 325 
bicriatata 230 
biatriata 307 
bisulcatum 247
Bittium 93, 121, 125, 149, 262 
bogschi 326, 327 
bojorum 26, 109, 110, 116, 208 
Bonellitia 138, 309, 310 
borealis 120, 121, 135, 139, 201, 202 
borelliana 297 
bomi 286 
Borsonia 324 
bosqueti 82, 87, 91, 124, 149, 190 
bOhmi 212
Brachytoma 322, 323 
brardi 198 
brevispira 297 
breviapiratua 328 
Brissopsis 82, 119, 125 
brongniarti 34, 43, 194, 195 
bronni 35
Brotia 24, 104, 105, 106, 135, 137, 257, 

258
Bryozoa 35, 62, 121, 122 
buccinea 333, 334
Buccinum I 12, 296, 297, 298 
buchii 281, 282 
budensis 116, 229 
buekkensis 34, 83, 94, 105, 107, 135, 243, 

244, 245
buekkianum 39, 41, 93, 143, 149, 209 
bulbiformis 318 
bulbosa 318 
Bulla 335, 336
Bullia 39, 54, 55, 83, 114, 115, 135, 138, 

145, 297, 298
Bullina 334
Bullinella 331
burdigalensis (Euthriofusus) 44, 53, 93, 

110, 149, 298, 299
burdigalensis (Hahellipecten) 51, 80, 82, 

84, 85, 87, 89, 122, 124, 135, 143, 178, 
179

burdigalensis (Roxania) 95, 143, 335 
burdigalensis (Venus) 211 
burdigaleneia (Xonophora) 266

Cadulus 82, 95, 124, 125, 136, 143, 339 
calcarata 261 
calcarutuv 260
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californica 108
callifera 90, 149, 187
Calliostoma 51, 122, 123, 149, 239, 240
Callista 214, 215, 216
callosa (Aporrhais) 82, 83, 114, 135, 267 
callosa (Globularia) 277 
callosa (Melanopsis) 258 
callosus 267
Calyptraea 84, 107, 108, 109, 110, 115, 

135, 137, 139, 141, 264, 265
Camptonectes 183, 184
canalifera 302, 303
canalis 302
Cancellaria 115, 308, 309, 310
capito 287, 288
Capsa 224
Caracollina 24
carcarensis (Crassatella) 4.0, 44, 45, 55, 

57, 111, 135, 143, 149, 189
carcarensis (Ostrea) 186
Cardita 27, 39, 40, 77, 90, 91, 113, 117, 

120, 121, 135, 143, 149, 191, 192, 193
Cardium 26, 27, 39, 40, 41, 55, 59, 109, 

110, 112, 113, 114, 116, J20, 121, 124, 
135, 203, 204, 205, 206, 207, 208, 209 

carinata 33, 34, 42, 44, 83, 111, 114, 120, 
135, 143, 232, 234.

carocollata 142, 143, 256 
carocollatum 256 
carolinensis 105 
caronis 293
Cassidaria 41, 51, 55, 91, 93, 122, 135, 

136, 149, 281, 282 
catagrapha 86 
cataphracta 317, 318 
catena 25, 33, 34, 75, 82, 83, 94, 107, 111, 

114, 1 16, 119, 135, 139, 141, 272, 273, 
274 

cathedralis 55, 135, 143, 253, 254, 255 
cattiana 250, 251
Cavilucina 51, 62, 122, 136, 149, 202 
oentifilosum 121 
Cerastoderina 206 
Cerithidea 108
Cerithium 80, 82, 86, 112, 1 15, 122, 137, 

259, 260, 262
Cernina 276, 277, 278
Chama 39
Chara 45
Charonia 93, 282, 283
Ch< nopus 267, 268, 269 
cheruscus 300 
"ohiajei” 119, 120 
Chicoreus 115, 286 
ehinensis 84, 107, 109, 110, 135, 137, 139, 

III, 261, 265
Chione 112, 210, 211
ehiono 215
Chlamye 27, 35, 42, 50, 51, 60, 66, 67, 

70, 84, 85, 86, 89, 93, 115, 120, 121,

Chlamys 122, 124, 135, 137, 143, 148, 
149, 178, 179, 180, 181, 182, 183, 184

Chrysodomus 292
Cibicides 80 
cingulatior 260 
cingulatum 204, 205 
Cinnamomophyllum 33, 72 
Cinnamomum 43 
ciiharella 294 
clatratus 91, 124, 294 
clava 120, 149, 238, 239 
Clavagella 57, 114, 115, 143, 149, 238 
Clavatula 313, 314, 315, 319 
clavula 39, 149, 301, 302 
Clavulinoides 80, 85, 86, 147 
Clavus 115, 143, 149, 322, 323 
Clithon 243, 244 
coarctatus 219, 220
Codakia 59
collectiva 66, 135, 145, 308 
collectivum 308
colligens 240 
colpodes 332 
columbella 34, 111, 143, 200 
comatulum 203, 204
Cominella 297, 298 
complanata 89 
compressa (Nucula) 157 
compressa (Globularia) 278 
compressa (Globularia) 277 
compta 160 
comta 49, 53, 55, 120, 135, 136, 149,

160
concentrica 188, 189
concinna 51, 86, 122, 136, 149, 283, 284,

285
concinnus 284
condita 82, 83, 84, 114, 141, 284,

285
conditus 285
Congeria 41, 105, 106, 135, 197, 198
Conolithus 328
Conomitra 303
consaguinea 304
conspie.ua 289
conspicuus 289 ....
(’onus 54, 61, 91, 93, 115, 135, 138, 14.1,

193, 328, 329
convcxa (Polymoaoda) 2o_ 32, 34, 41, 42,

106, 107, 109, 135, 193,

237

43, 83, 94, 105, I 
194, 195

convexa (Thracia) 
convoluta 334 
cor 112 
Corbicula 193 
Corbula 33, 34, 42,

S3 95 109, III, 114, 115, H6, Ug 
119, 120, 135, 136, 139, 142, 143, 14;, 
148* 232, 233, 234

44, 68, 72, 75, 77, 82,

corhuloides 96
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Cordiopsis 212, 213
Coretus 24, 43, 104
comeum 96
coronata 51, 85, 122, 141, 314, 315
eoronatus 93, 149, 270
cornucopia 51
Corrallinaceae 88, 117, 118 
costata 185
Costatoleda 125, 163
Costelloleda 125
Crassatella 40, 44, 45, 54, 57, 82, 87 91 

111, 113, 124, 135, 137, 143, 149,’189’ 
190

Crassatina 190
crassatina 44, 45, 55, 62, 83, 84, 86, 93 

107, 109, 110, 111, 114, 135, 148, 149’ 
278

crassatinus 278
crassilabiata 26, 55, 107, 149, 288, 289 

290
crassilabiatus 288, 289
C'rassispira 115, 322
Crassostrea 35, 107
craticulata 288
craticulatus 288
crenata 317
crenulata 246
crenulatus 104, 105, 135, 246
crispata (Asthenotoma) 324
crispata (Clavus) 322
csepreghymeznericsae 51, 85, 89, 120

122, 135, 181
cubensis 80
Cucullaea 112
cucullata 107
CulteUus 116, 117, 123, 229
cuniculosus 93, 291
Cuspidaria 61, 91, 120, 124, 125, 149, 238 

239
cuspidata 238
cyathula 25, 32, 34, 39, 43, 44, 53, 55, 

83, 84, 86, 93, 105, 107, 108, 109, 110, 
111, 119, 135, 149, 186

Cyclocardia 191
Cycloseris 51
Cyclostoma 247
Cylichna 93, 95, 124, 125, 136, 141, 150, 

334, 335
Cylichnella 125
cylindracea 93, 95, 124, 136, 143, 334, 

335
cylindrica 51
Cypraea 115, 279, 280
Cyprina 33, 72, 84, 93, 94, 112, I 14, I 15,

135, 137, 138, 149, 196, 197
cyprinaejormis 218
cyprium 27, 62, 114, 120, 121, 136, 203, 

204 ’
Cyrena 41, 193, 194, 195
Cytherea 194, 213, 214, 216, 218

Daphnella 322
decussata (Asthenotoma) 324 
decussata (Chlamys ex aff.) 149, 184 
decussata (Chlamys) 183 
deformis 265
degrangei (Astarte) 27, 40, 135, 143, 188, 

189
degrangei (Bathytoma) 317 
degrangei (Malletia) 35 
dejtarense 51, 150, 337 
deleta 181 
densespiratum 93, 149, 262 
densicostatus 300 
densitexta 337 
densitextum 51, 150, 337 
Dentalina 80
Dentalium 27, 41, 49, 50, 51, 80, 82, 91 

93, 116, 117, 119, 120, 121, 122, 123 
124, 136, 143, 150, 336, 337, 338 

dentata 40, 55, 89, 93, 149, 271 
Denticulina 201 
denudatum 76, 96 
deperdita 51
depressa (Cassidaria) 55, 91, 93, 135, 136 

149, 282
depressa (Calyptraea) 264 
depressosuturata 150, 330 
deshayesi (Glyeymeris) 168, 169 
deshayesi (Hexaplex) 287, 288 
deshayesi (Xenophora) 142, 143, 266 
deshayesii (Hexaplex) 287
Diastema 44, 45, 54, 57, 85, 91, 93, 111, 

114, 115, 116, 135, 143, 149, 263, 264
Dichobunid 43 
digitalina 186 
digiiata 269 
digitatus 267 
digitolabrum 120, 269 
dilatata (Polinices) 272, 273 
dilatata (Lepidocyclina) 86 
diluvii 60, 84, 109, 135, 139, 166, 167 
Diplodonta 26, 198, 199, 200 
discus 47
Ditrupa 121
Divaricella 34
diversioostata 34, 254 
dobdi 292, 293
Dolichotoma 317 
donacina 223, 224. 
Donax 112 
Dorsanum 298 
Dosinia 112, 123 
Dosiniopsis 120, 149, 218 
Drciwnia 197
Drepanooheilus 45, 83, 114, 115, 116 117

H9, 120, 121, 135, 267, 268, 269, 270
DriUia 322, 323, 327
droueti 51, 62, 122, 136, 149, 202
dubia (Gibbula) 242
dubia (Pitar) 214, 215, 217 

502



duchasteli 119, 120, 136, 311, 312
duchastelii 311, 312
dujardini 54, 91, 93, 135, 149, 328, 329
dunkeri 14.1, 149, 175

Ebuma 293
eburnoidea 33, 34, 39, 40, 44, 51, 54, 67, 

80, 82, 83, 85, 111, 114, 122, 135, 147, 
149, 293

Echinocardium 119
Echinodermata 122
Echinophoria 281
edentata 93, 149, 297
edulis 66
Egerea 66, 135, 145, 308
egerense (Cardium) 40, 55, 114, 120, 135, 

206, 207
egerense (Cerithium) 80, 82, 86, 122, 262 
egerensis (Conus) 54, 91, 93, 135, 149, 

328, 329
egerensis (Hadriana) 288
egerensis (Teinostoma) 242
egerensis (Turris) 316
eichwaldi (Gibbula) 241
eichwaldi (Melanella) 330, 331
elegantulurn 51, 122, 149, 239, 240
elegantus 121
elliptica 51, 82, 122, 139, 142, 223, 224
elongata (Hinia) 296
elongata (Ringioula) 333
elongata (Thraeia) 236
elongatus 51, 121, 122, 149, 300
Ensis 116, 141, 149, 228, 229
ensis 229
Entalis 337, 338
Epalxis 317
ephippium 45, 60, 67, 70, 109, 111, 139, 

185
Erato 91, 141, 149, 279
erecta (Raphitoma) 327
erecta (Turris) 314
Erronea 280
erronea 253
erycina 214
erycinoidee 214, 215
esohori 24, 104, 105, 106, 135, 257, 258
Eucrassatella 189
Eulima 124, 330, 331
Euthriofusus 44, 53, 93, 110, 149, 298, 

299
evulsa 309
exasperata 297
excathedralis 253
excelsa 272
explendene 280

I aba 223
fallax 226
Faseiolaria 149, 301

fichteli 59, 67, 169, 170
Ficula 284
ficulina 82, 90, 91, 93, 124, 149, 306, 307 
ficulinus 307
Ficus 51, 82, 114, 122, 136, 141, 149, 283, 

284, 285
fissura 51, 82, 91, 116, 122, 124, 150, 338
Flabellipecten 51, 80, 82, 84, 85, 86, 87, 

89, 120, 122, 124, 135, 143, 178, 179, 
180, 181

Flabellum 51, 80, 122
flandrica 283
flexicostata 311
flexiplicata 312
Flexopecten 182
flexuosa 182
fluctuata 138
flurli 297, 298
formosensis 147
fortecostata 93, 149, 297
Foveomurex 286
fragile 203, 204
fragilis 149, 199, 200
frondosa 186
fuchsi 177
fuscata 329
fuseatus 107, 137
fusiformis 93, 310
Fusiturris 311, 312
Fustiaria 95, 143, 339
Fusus 298, 300, 301 

qadli 259, 260
Gadila 339
Gadilina 339
gadus 339
Galaotoohilus 42, 45
Galeodes 39, 40, 42, 52, 54, 55, 93, 106, 

107, 108, 114, 115, 135, 136, 138, 149, 
295, 296

galeottii 259
Gari 40, 41, 83, 105, 106, 107, 108, 109, 

110, 112, 120, 135, 141, 143, 149, 221, 
222

geinitzi 250
Gemmula 314
Genotia 317
geometra 284
gibba 72, 77, 82, 95, 116, 117, 136, 139, 

233
gibberosa 89, 93, 111, 135, 138, 143, 149, 

276, 277
Gibbula 41, 106, 107, 108, 241, 242
gigantea 90, 112, 149, 187, 188
gigantiea 187
G i gan tostrea 187
gigas (Pitar) 54, 111, 148, 212, 213
gigas (Chlamys) 66, 67, 70, 179
girondica 197
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glaberrima 164
Glans 193
Globigerina 108
globosa 51, 93, 122, 149, 279, 280
Globularia 25, 33, 53, 89, 93, 111, 112, 

114, 135, 138, 143, 149, 276, 277, 278
Glycimeris 230, 231
Glycymeris 25, 33, 34, 41, 43, 44, 52, 53, 

54, 59, 67, 72, 93, 105, 109, 111, 112, 
113, 120, 121, 124, 135, 146, 147, 148, 
149, 168, 169, 170, 171, 231

glycymeris 112
goldfussi (Anomia) 185
goldfussi (Astarte) 189
gracilina 82, 95, 124, 136, 143, 339
gracilis (Astarte) 27, 40, 135, 143, 188, 

189
gracilis (Marginella) 93, 135, 136, 143, 

149, 310
gracilis (Nuculana) 161, 162
gracilis (Turrieula) 318
gracillina 339
grandis 86
granulata 51, 122, 149, 308, 309
Granulolabium 259
grateloupana 245, 246
grateloupi (Corbula) 232
grateloupi (Diastoma) 44, 45, 54, 57, 85, 

91, 93, 111, 116, 135, 143, 149, 263, 
264

grateloupiana 245, 246
grateloupianus 148, 245, 246, 247 
grossecostata 257
Gryphaea 113
giimbeli 59, 110, 111, 135, 167

Hadriana 138, 288
haeringense 337
haidingeri (Mytilus) 173
haidingeri (Venus) 211
hantkeni 25, 32, 41, 43, 83, 93, 94, 104 

105, 106, 107, 116, 135, 148, 258
hanseata 275
haueri 272
hausmanni 116, 141, 149, 228
Haustator 249, 250, 251, 252
Haustellum 285
heberti 230, 231
heeri 27, 41, 55, 120, 135, 207
hegeduesi 51, 122, 149, 239
helicina 34, 75, 82, 83, 94, 107, 114, 119

135, 141, 273, 274
helicoidea 324
Helix 45, 47
helmersoni 68, 142
henckeliusiana 232
hertlei 184
Heterostogina 84, 85, 122
Hesperato 279
hevesensis 294

Hexaplex 287, 288
Hiatella 122, 138, 230
Hima 296
Hinia 61, 82, 83, 87, 91, 93, 95, 124, 125

136, 141, 149, 150, 296, 297
hirundo 121, 176, 177
Homotoma 326
horridus 290, 291
homesi 297
humilis 317, 318
hungarica (Bullia) 39, 54, 55, 83, 114

135, 145, 297, 298
hungarica (Lepidocyclina) 86
hungarica (Microdrillia) 323
hungarica (Rostellaria) 35, 271
hungaricus 170
Hydrobia 105, 249

ilonae 9J, 124, 136, 320
impressa 25, 32, 41, 43, 83, 93, 94, 105

106, 107, 116, 135, 258, 259
inaequiradiatus 24, 104, 188
incomparabile 183
incomparabilis 27, 42, 50, 93, 120, 121

135, 137, 148, 183, 184
incompta 174
incostata 311
incrassata 213
inflatoides 168
innexa 332
Inquisitor 323
intercalates 212
intercendens 167
interstriata 40, 44, 135, 211
intersulcatum 208
involute, 298
Iphigenia 224
Isocardia 93, 120, 121, 135, 143, 195, 196
islandica 33, 84, 93, 94, 112, 1 14 135

137, 149, 196, 197
italica 215

jani 339
Janira 177
javana 138
jeurensis 230
johanna 205, 206
josephina 274
josephinia 141, 274, 275
Jujubinus 240, 241

kaltenbaohensis 211
kickxi 41, 50, 120, 136, 336, 337
Knefastia 321
koeneni 251
konincki 93, 149, 313
koninckii 313
kovacovense 205
kilbecki 59, 205
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labordei 222
lacunosa 44, 110, 148, 224, 225
Laevicardium 25, 27, 34, 44, 60, 62, 83, 

111, 114, 115, 120, 121, 135, 136, 203, 
204, 205, 206

laevicrassa 252
laevigata 120, 160
laevis 279
laevitransiens 180
lainei (Galeodes) 55, 296
lainei (Galeodes) 295
lamareki 321
lamellosus 227
Lamprodoma 301
langeckeri 227
lapugyensis 314
laterariae 331,332
latialatus 267
laticlavia 59, 315, 316
laticosta 112
latiradiata 25, 33, 34, 41, 43, 44, 52, 53, 

54, 59, 72, 105, 109, 111, 112, 113, 120, 
121, 135, 146, 147, 148, 149, 169, 170, 
171

Latrunculus 114, 293
Leda 117, 161, 163, 164
leganyii 321
lens 218
leoguanensis 223
Lepidocyclina 85, 86, 88, 89, 117, 118, 

122, 141, 147
lilacinoides 215
Lima 112
limneiformis 332
Limopsis 90, 95, 124, 125, 136, 138, 142, 

148, 172
lineata 141, 150, 335
Linga 34, 111, 143, 200
Lithothamnium 86, 122
Litorinella 249
Littoridina 105
16czyi 300
longiuscula 278
Itirentheyi 318
Lutina 113, 115, 200, 201, 202
Lucinoma 120, 121, 135, 139, 201, 202
lugensis 171
luisae 322
Lunatia 272, 273
lunularis 199
liinulata 93, 135, 168, 169
Lunulites 50, 121
lurida 108
Lutraria 93, 114, 117, 218, 219
lutraria 219
Lyrotyphis 291

Macoma 51, 82, 105, 122, 139, 142, 223, 
224

Macomopsis 223

Macrocallista 218
Malletia 35
Mangelia 121, 326, 327
manhartensis 274
Maoricolpus 119
margarethae 82, 83, 91, 93, 95, 135, 250 
margaritaceum 260
margaritaceus 25, 32, 34, 39, 41, 43, 44, 

50, 52, 53, 62, 83, 84, 86, 94, 105, 
107, 109, 110, 111, 116, 135, 137, 148, 
260, 261

margerini 269, 270
Marginella 93, 115, 135, 136, 143, 149, 

310, 311
mariae 256
Mathilda 91, 149, 255
mayeri 51, 83, 114, 124, 136, 143, 159, 

160
mazatlanica 108
Megacardita 192
Megapitaria 112
megapolitana 268
Megatylotus 278
Melanatria 257
Melanolla 83, 91, 125, 149, 150, 330, 331
Melania 257
Melanopsis 25, 32, 41, 43, 83, 93, 94, 104, 

105, 106, 107, 116, 135, 148, 258, 259
Meleagrina 176
Melongena 115, 295
menardi 120, 136, 139
menardi 231
Meretrix 212, 213, 214, 215, 216, 217
Mesomiltha 202
“Metula” 294
moynardi 111, 230, 231
micans 174
Microdrillia 323, 324
microphalus 273
millepunctata 275, 276
minima 334
minor (Angulus) 227
minor (Bonellitia) 309
minor (Cassidaria) 282
minor (Crassatella), 190
minor (Niso) 91, 141, 150, 330
minor (Peoten) 178, 179
minuta 172
miocaenica (Zozia) 219, 220
miocaenicus (Zozia) 220
Miogypsina 82, 85, 86, 89, 141, 147
miranda 296
mitratus 51
Mitrella 292
Mitromorpha 325
Modiola 174, 175
Modiolaria 174
Modiolus 112, 117, 141, 149, 175
Mocrella 226
monolifera 39, 143, 191
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Moniliopsis 317
morgarii 86, 141
mucronatus 259
multicingulatus 240, 241
multicostata 122, 149, 304, 305
multilamella 33, 40, 44, 51, 54, 82, 89, 

111, 122, 135, 142, 143, 210, 211, 212
Murex 82, 136, 285, 286, 287, 288, 289 

290
Murieantha 287
Musculus 51, 89, 122, 123, 141, 174, 175

176
Myristica 295
Myrthaea 61
Mythilus 173
Mytilus 26, 39, 41, 58, 84, 94, 105, 107, 

109, 110, 111, 135, 148, 153, 173
Myurellina 329

Nassa 296, 297 
nassaeformis 308 
Nassaria 125
Nassarius 125
nassoides (“Drillia”) 327
nassoides (Mitrella) 292
Natica 93, 112, 114, 115, 142, 149, 272, 

273, 274, 275, 276, 278 
naumanni 83, 91, 150, 331
Neaera 238
neglectum 120, 135, 207, 208
Nemocardium 121
neoscalarina 91, 149, 239
Neptunea 292
Nerita 244, 245
Neritina 105, 24.3, 244, 24.5, 246
neuvillei 296, 297
Neverita 274
Niso 91, 138, 141, 150, 330
nitida 163
nodosa 41, 51, 93, 122, 136, 149, 281 

282
nodosum 281
noe 165
Nonion 57
northamptoni 143, 180, 181, 182
noszkyi (Asthenotoma) 325
noszkyi (Galeodes) 295
noszkyi (Hinia) 296, 297
Nucula 41, 45, 49, 51, 53, 55, 58, 59, 83 

93, 112, 114, 116, 117, 119, 120, 121, 
123, 124, 125, 135, 136, 141, 143, 149, 
157, 159, 160, 161, 162

Nuculana 61, 77, 82, 83, 91, 114, 115, 
116, 117, 121, 124, 125, 135, 136, 149, 
161, 162, 163

Nuculoma 159, 160, 161
nudus 286
nysti (Angulus) 45, 49, 50, 114, 116, 120, 

135, 225, 226 

nysti (Siliqua) 141, 149, 228
nystii (Angulus) 225
nystii (Polinices) 273 

obeliscus 323
obliquinodosa 91, 150, 324
oblita (Clavagella) 57, 114, 143, 149, 238 
oblita (Glycymeris) 168 
oblonga 93, 114, 218, 219 
obovata 168, 169, 170, 171 
obovatoides 119, 170, 171 
obovatus 169, 170, 171 
obtusicosta 247 
occidentalis 296
Ocinebrina 26, 55, 106, 107, 108, 149, 

288, 289, 290
Odontocyathus 51, 122 
odontophora 314
Odontostoma 95
Oestophora 24 
oligantiqua 237 
oligobliqua 201 
oligocaenica (Cardita) 193 
oligocaenica (Calliostoma) 240 
oligocaenica (Linga) 200 
oligocenica (Clavus) 322 
oligocenicus 322
Oligotoma 324
Oliva 301
Olivella 39, 112, 115, 149, 301, 302 
olla 82, 83, 114, 139, 141, 274, 275 
operoularis 66, 67, 181
Operculina 85, 122
orbicularis 27, 40, 77, 120, 121, 135, 191
ornata (Asthenotoma) 325
ornata (Divaricella) 34
Ostrea 25, 32, 34, 39, 4.1, 43, 49, 53, 55, 

59, 60, 66, 67, 70, 83, 84, 86, 90, 93, 
105, 106, 107, 108, 109, 110, 111, 119, 
135, 14.9, 186, 187, 188

ottnangensis 223
ovata 277, 278
oxystoma 327
Oxytropa 313 

pachystoma 248
Palaecyclotus 247
Palliolum 183
palmata 182
l'aludina 248, 249
Panopaea 230, 231
Panopea 111, 120, 121, 136, 139, 230, 231
Paphia 49, 59, 60, 112
papillosum 209
papyraceus 229
I’arachlorea 24
Paradione 214, 216, 217
Parallelepiped urn 167
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parilis 199
partschi 286, 288
parvacostata 191
Parvamussium 35
Parvicardium 209 
paucicincta 253, 254 
paucispinatus 82, 136, 285, 286 
paulucciae 83, 136, 333, 334
Pecten 41, 45, 59, 62, 65, 66, 67, 70, 89, 

111, 121, 123, 135, 143, 149, 177, 178, 
182, 183, 184

Pectunculina 172
Pectunculus 112, 169, 170, 171
pellucid aeformis 164
pellucidus 229
penndorfi 174, 175
perarmatus 122
percarinata 41, 83, 93, 114, 135, 143, 147, 

149, 252
peregrina 160, 161
pergracilis 311
permulticostata 51, 82, 85, 95, 124, 136, 

305
Peronidia 225, 226, 227
perovalis 164
peyreirense 91, 143, 149, 303
peyreirensis (Vexilhim) 303
peyreirensis (“Pleurotoma”) 314 
peyrerensis 298, 299
Phacoides 200, 201, 202
phalaenacea 42, 51, 75, 120, 121, 135, 

139, 176
Phaliwn 67, 281
philippi (Glycymeris) 169
philippi (Musculus) 51, 89, 122, 141, 174, 

175, 176
philippii (Glycymeris) 168
philippii (Solecurtus) 220, 221
Pholadomya 44„ 50, 51, 54, 111, 120, 121, 

136, 235
Phos 294
picta 243, 244, 246
pictus 32, 34, 39. 83, 94, 105, 107, 110, 

116, 135, 243, 244, 245, 246
piligera 160
pilisensis 244
pilosa 93, 1 12, 135, 168, 169
Pinctada 176
pinnuloides 192
Pirenella 32, 34, 39, 41. 49, 52, 53, 58, 

62, 83, 94, 105, 106, 107, 108, 109, 110, 
111, 116, 135, 137, 139, 148, 259, 260, 
261

Pirula 83, 84, 86, 283, 284, 285
Pisanolla 292, 293
Pitar 25, 26, 32, 39, 40, 41, 42, 44, 4.5, 

50, 52, 53, 54, 55, 58, 72, 82, 83, 93, 
107, 109, I 10, 111, 113, 114, 115, 116, 
120, 121, 135, 136, 141, 148, 149, 153, 
161, 162, 212, 213, 214, 215, 216, 217 

Pitaria 112, 212, 213, 214, 216 
planatus 26, 110, 148, 227, 228 
Platinopecten 122 
Plebecula 43
Pleurotoma 82, 311, 312, 313, 314, 315, 

316, 317, 318, 323, 324
Pleurotomoides 322
plexa 149, 301
plexus 301
plicata 32, 34, 39, 41, 50, 52, 53, 62, 83, 

94, 105, 107, 109, 110, 111, 116, 135, 
139, 148, 259, 260, 261

plicatilis 328
plicatwm 259
plicatus 60, 259
pliogenei 163
Plinices 25, 33, 34, 75, 82, 83, 94, 107, 

111, 114, 115, 116, 119, 120, 135, 139, 
141, 272, 273, 274, 275

Polygyreulima 330
Polymesoda 25, 32, 34, 39, 41, 42, 43, 

60, 83, 94, 105, 106, 107, 109, 135, 137, 
193, 195

Polynic.es 272, 273, 274
polytropa (Pitar) 25, 26, 32, 39, 40, 41, 

45, 82, 83, 107, 109, 110, 114, 116, 121, 
135, 136, 162, 212, 213, 214

polytropa (Turris) 313 
Pomatias 24, 104, 247 
Pomatoceros 43
postera (Angulus) 95, 226
postera (Bonellitia) 309
postera (Pitar) 214 
posterns 226 
postpatula 276
Potamides 35, 60, 259, 260, 261
praecedens (Lucinoina) 201
praecedens (Strombus) 270 
praepapillosum 209 
praestrigosus 240 
proantiquata 220 
proantiquatus 219 
profunda 93 
prohelicina 272
prolaevis 91, 141, 149, 279
pronassoides 292 
propinguus 80 
protensa 189 
Proto 254
Protoma 34, 55, 135, 137, 143, 253, 254, 

255protraota 41, 83, 105, 107, 109, 110, 135, 
143, 149, 221, 222

Protulites 96
protumida 107, 143, 241
proxima (Gibbula) 41, 242
proxima (Volutilithes) 149, 304 
Psammobia 77, 83, 108, 221, 222 
psammobiaefonnis 82, 83, 91, 124, 136, 

149, 163
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Psammosolen 219, 220
Psephidia 121
Pseudamuasium 76, 96 
pseudobeudanti 59, 66, 67 
pseudocarinata 255 
pseudoconvoluta 334 
pseudodeformis 265 
pseudofallax 226 
Pseudoleacina 104 
pseudonassoides 327 
pseudopasinii 178
Pteria 42, 51, 75, 120, 121, 135, 139, 176, 

177
pubescens 75, 114, 137, 142, 143, 149, 

236, 237
pulchella 273
Pullastra 217
punctatosulcata 332
punctatosulcatus 93, 150, 332
pungens 55, 83, 114, 290, 291
Pupertia 243
pusehi 44, 50, 51, 54, 111, 120, 136, 235
pusilia 93, 210
Pycnodonte 187
pygmaeus 294
pyroloides 308
Pyrula 283, 284, 285, 295 

quadricanaliculata 254 
quadricincta 254

Radix 24
rainondi 43
Rangia 105
Raphitoma 150, 326, 327
rarispina 33, 40, 42, 54, 83, 85, 89, 93, 

114, 135, 149, 306
raulini (Crassatella) 189
raulini (Cylichna) 93, 95, 124, 136, 143, 

334
raulini (Lepidooyclina) 86
raulini (Mitromorpha) 325
raulini (Yoldia) 35, 82, 91, 95, 124, 136, 

149, 163
regularis (Angulus) 225, 226
regularis (Turricula) 33, 42, 53, 62, 83, 

85, 93, 109, 114, 115, 120, 135, 138, 
149, 318, 319, 320

restituana 296
reticingulata 317
reticulata (Ficus) 284
reticulata (“Metula”) 294.
reticulatum 93, 149, 262
retifera 172
reussi 214, 215
Ringicardiurn 39, 41, 93, 143, 149, 209
Ringioula 83, 95, 136, 138, 333, 334 
Rissoa 124.

Robulus 121
robusta 318
roemeri (Cultellus) 229
roemeri (Raphitoma) 150, 327
Rostellaria 35, 40, 55, 87, 89, 91, 93 124

136, 138, 149, 271, 272
rotata 314
rothi 277, 278
rotundata (Chlamys) 179
rotundata (Cyprina) 33, 84, 93, 94, 114

135, 137, 149, 196, 197
rotundata (Taras) 198, 199
rotundata (Pitar) 214
rotundatus 26, 33, 41, 44, 45, 51, 59, 109,

110, 116, 135, 139, 142, 198, 199
Roxania 95, 143, 335
rubescens 338
ruginosa 91, 143, 149, 193
rugulosa 232
ruidum 298
rupeliensis 95

sacyi 187
sanctistephani 33, 89, 93, 135, 143, 149

276, 277
sandbergeri (Area) 165
sandbergeri (Dentalium) 338
sandbergeri (Laevicardium) 205
sandbergeri (Mathilda) 255
sandbergeri (Ringioula) 334
sandbergeri (Turritella) 249, 250
Sanguinolaria 222
sanna 219
Sassia 282
Saxicava 230
scabrella 60, 67
Scala 83, 119, 124
Scalaria 264
scalarina 239
schafarziki 39, 54, 135, 167
schafferi 54, 111, 148, 212, 213
Schizaster 30, 35, 82, 119, 120, 123, 124,

125, 126
schloenbachi 51, 62, 122, 136, 149, 202
schloetheimi 82, 83, 87, 95, 124, 136, 141

296, 297
schinidti 41, 45, 58, 59, 93, 116, 120, 135,

136, 141, 149, 157, 159
sch&mi 55, 107, 149, 289
schreiberi 91, 149, 255
schreteri 182
schrbderi 296, 297
sanitaria 266
sogmentata 96
aelisi 312
selysi 93, 149, 312, 313
selyaii 312, 313
semicostata 282
semistriata (Polymesoda) 193, 194
semistriata (Roxania) 335
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semistriatus 333
semseyiana 39, 42, 52, 55, 107, 135, 136, 

295, 296
septentrionalis 82, 86, 89, 141
Sequoia 43, 72
sericea 174
Siliqua 141, 149, 228
simplex (Dentalium) 91, 93, 143, 150, 

338
simplex (Ficus) 284
simplex (Turricula) 318
simplex (Terebra) 135, 329
simulans 240
Siphonochelius 291
sirena 193
Solarium 256
Solecurtus 113, 114, 121, 141, 220, 221
Solen 61, 228
Solenocurtus 219, 220, 221
solida 212
solitaria 292
solymarensis 116, 162
sorgenfreii 333
soricinensis 248, 249
soror 93, 114, 218, 219
sollingensis 303
speciosa 268, 269
speciosus (Aporrhais) 267
speciosus (Chicoreus) 286
speciosus (Drepanoeheilus) 45, 83, 114,

116, 119, 120, 135, 267, 268, 269, 270
speyeri (Anadara) 166
speyeri (Thracia) 237
Sphaerium 24, 104
spina (Bittium) 149, 262
spina (Melanella) 91. 149, 330, 331
spinatus 286
spinifera 327
spinosus 286
Spisula 112
splendida 40, 42, 50, 82, 93, 120, 135, 

149, 216
squalida 112
stagnalis 249
stampiniensis 176
steinworthi 319, 320
Stirpulina 238
Streptochetus 51, 121, 122, 149, 300
Streptodictyon 300
striata (Ringicula) 333, 334
striata (Roxania) 335
striatella 265
striatuB 240
strigosa 240
HtrigOHUs 241
Strombopygnellus 120, 269
StrombuH 93, 112, 115, 138, 149, 270
Strophostoma 24
stynaca 177
subaequiralvia 232

subangulosa 310
subarata (Corbula) 232 
subarata (Pitar) 214, 215 
subarchimedis 253 
subcanalifera 302, 303 
subdenticulata 317, 318 
subelegans 26, 148, 223 
subexcisa 55, 149, 280 
sub jail ax 226 
subfichteli 44, 148, 171 
subglobosa 280 
sublaevigata 120, 149, 218 
sublavata 290 
submalvinae 60, 67 
submargaritaceus 260 
suborbicularis 213, 214. 
subparvacostata 27, 40, 120, 121, 135, 

191
subpisijormis 233 
subpisum 233 
subsulcosum 67 
subtransversa 93, 120, 135, 143, 195, 196 
subturgidum 203 
subulata 150, 332 
sulcata 307
supraoligocaenicus 24.5
Surcula 318, 319, 320, 321 
suturalis 302, 303 
Syndosmya 116 
Symola 125, 150, 331, 332 
szab6i 80, 85, 86, 147 
szontaghi 299

Tapes 49, 51, 217
Taras 26, 33, 41, 44, 45, 49, 109, 110, 116, 

117, 135, 139, 142, 149, 198, 199, 200 
tarbelliana 93, 282, 283 
tarbellianum 282, 283 
taurogracilis 95, 143, 339 
taurinensis 243 
taurolaevis 203 
tawopermagna 295 
taurostriatellata 265
Tawera 112
Teinostoma 242, 243
telegdirothi (Flabellipecten) 124, 180 
telegdirothi (Turricula) 91, 93, 320 
telegdirothi (Mitromorpha) 325 
telegdi rothi (Globularia) 276, 277 
teleqdyi 306
Tellina 61, 112, 115, 116, 117, 123, 125, 

223, 224, 225, 226, 227 
tonuiBulcatum 25, 34, 44, 83, 111, 114, 

115, 120, 135, 136, 204, 205
Terebra 39, 112, 115, 135, 138, 329 
terebralis 67
Terebratula 70, 86
Teredo 32, 86, 106 
tetragona 165 
texta 183
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Textularia 51
textus 183
Thausmastocheles 82, 95
thetis 252
Theodoxus 32, 34, 39, 41, 83, 94, 104, 

105, 106, 107, 108, 110, 116, 135, 148, 
243, 244, 245, 246, 247

Thracia 51, 75, 112, 114, 116, 137, 142, 
143, 149, 236, 237

thunense 206
Thyasira 35, 80, 82, 91, 95, 119, 121, 124, 

125, 136, 149, 202, 203
tigrina 93, 142, 149, 275
Tinnyea 257
Tinostoma 242
Tiphys 290, 291
Tornatella 332
Tortoliva 302, 303
toumoueri (Lepidocyclina) 86, 147
toumoueri (Pitar) 216
toumoueri (Ringicula) 333, 334
Toxoglassa 312
Trachycardium 206, 207, 208
transiens 93, 282
transilvanica 213
trasiens 336
tricarinata 321
trifasciata 91, 149, 314, 315
trigonalis 286
Trigonostoma 308
trigonulus 200
Tripaloia 246
Triptychia 24
triqueter 43
triquetra 339
Trisidos 39, 54, 135, 137, 167
Triton 282
Triionium 282, 283
trivaricosa 26, 55, 107, 149, 288, 289, 290
Trochooyathus 51, 80, 122
Trochus 240
Trophon 287
Tropidomphalus 24
Tudicla 298
tumida 224
Tumulus 242
turbida 317
turbinella 296
Turbonilla 95
turonica 167
Turricula 33, 42, 53, 62, 83, 85, 91, 93, 

109, 114, 115, 120, 121, 124, 135, 136, 
138, 149, 313, 318, 319, 320, 321

Turris 51, 59, 85, 91, 93, 119, 120, 121, 
122, 125, 136, 141, 149, 311, 312, 313, 
314, 315, 316, 323

turris 250, 251, 253
Turritella 26, 32, 33, 39, 41, 43, 44, 45, 

53, 54, 55, 67, 72, 82, 83, 84, 86, 91, 
93, 94, 95, 107, 109, 110, 111, 114, 115,

Turritella 116, 119, 120, 121, 124, 135, 
143, 147, 148, 149, 249, 250, 251, 252, 
253, 254, 255

turritoapenninica 44, 45, 54, 57, 85, 91, 
93, 111, 114, 116, 135, 143, 149, 263

Tympanotonus 25, 32, 34, 39, 41, 43, 44, 
50, 52, 53, 58, 62, 83, 84, 86, 94, 105, 
106, 107, 108, 109, 110, 111, 135, 137, 
148, 153, 260, 261

Typhis 55, 83, 93, 114, 290, 291

undata 26, 39, 44, 45, 53, 55, 58, 107, 
109, 110, 135, 148, 153, 217

undatellus 322
undatus 217
unicolor 110
Unio 24, 83, 104, 105, 188
umbilicosiformis 33, 34, 39, 40, 44, 51, 

54, 80, 82, 83, 85, 111, 114, 122, 135, 
147, 149, 293

Umbonaria 212
utriculus 335
Uxia 51, 122, 149, 308, 309 

vaddszi 136, 311
Vaginella 95
valdecarinata 326
vara 35, 80, 82, 91, 95, 136, 149, 202, 

203
varians 164
Varicorbula 233, 234
V enericardia 191, 192
Venerupis 148, 217, 218
Ventricola 210, 211
Ventricoloidea 210, 211
ventricosa (Condita) 121
ventricosa (Ringicula) 333, 334
ventricosa (Thracia) 51, 116, 237
ventricosa (Turris) 311
ventricosa (Viviparus) 248
ventrosa 105, 249
ventricosus 24, 104, 135, 248
Venus 33, 40, 44, 51, 55, 82, 89, 111, 

112, 115, 121, 122, 123, 135, 142, 143, 
210, 211, 212, 216, 218

venus 26, 32, 33, 43, 44, 45, 53, 54, 55, 
72, 82, 83, 91, 93, 95, 111, 114, 116, 
119, 120, 135, 149, 249, 250, 251, 253, 
255

venusta 322
venustus 143, 149, 322
verticilloides 47
vetraoini 245
Vexillum 91, 95, 138, 143, 149, 303
vezzanensis 177, 178
vindobonensis 39, 149, 301, 302
virgula 235
Vittoclithon 243, 244, 245
Vivipara 248
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Viviparus 24, 104, 135, 248, 249
Valuta 304, 306, 307
Volutilithes 51, 82, 85, 95, 122, 124, 125,

136, 149, 304, 305
waeli 301
woodi 243
Xenophora 86, 142, 143, 266
xesta 215

Yoldia 35, 82, 91, 95, 124, 125, 136, 138
149, 162, 163, 164

Zonaria 51, 55, 93, 122, 138, 149, 279 
280

Zozia 42, 120, 123, 143, 219, 220
Zostera 117, 127
Zizyphinus 239 
zsigmondyi 80
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