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Abstract. Recent nautiloid and ammonoid finds from the Middle Triassic Zuhdnya Limestone Formation in

the Mecsek Mountains (south Hungary) proved that the formation encompasses the whole Pelsonian and the lower
Illyrian substages of the Anisian Stage. On the basis of 11 identified ammonoid species, the Balatonicus and Trinodo-

sus zones have a complete record. The stratigraphical position of the Zuhdnya Limestone on the whole corresponds

to the Fels66rs Limestone in the Balaton Highland. The palacobiogeographical evaluation of the cephalopod fauna
showed that the elements of the nautilid fauna point mostly to Germanic and partly to Sephardic affinity. On the other
hand, the ammonoid fauna has no Germanic elements; most of the species are Alpine in character, while the species
Procladiscites brancoi indicates Dinaridic connection, or at least an occasional appearance of pelagic organisms. These re-
sults endorse the previous palacogeographical assumption and suggest that during the Middle Triassic the Mecsek suc-

cession was situated along the European shelf, between the Vindelician-Bohemian Land and the open Tethyan Ocean.

INTRODUCTION

The Mecsek Mountains in southern Hungary
expose a tripartite Triassic sedimentary succession:
Middle Triassic marine carbonates sandwiched be-
tween Lower and Upper Triassic continental and
peritidal siliciclastic sediments. The apparent simi-
larity of the Mecsek succession to the Germanic
Triassic was recognized long ago (Vadasz 1935;
Nagy 1968). As for the Middle Triassic carbonates,
the “Germanic affinity” was further supported by
details of the lithofacies, and the bivalve and bra-
chiopod fauna (T6r6k 1993, 1997, 2000).
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Among the Anisian formations of the Me-
csek Mountains the Zuhanya Limestone Formation
is the richest in marine fossils. In contrast to the
abundant, at places massive, occurrence of bivalves
and brachiopods, cephalopods and especially am-
monoids count as extreme rarities in the forma-
tion. Only a few taxa, represented mostly by single
specimens, have been reported so far (Bockh 1876,
1881; Vadasz 1935; Nagy 1968; Detre 1973). The
described specimens are absent from public collec-
tions, their present locations are unknown.

In the past decades new cephalopod fossils
have been found in outcrops of the Zuhanya Lime-
stone Fm. These not only significantly increased
(more than doubled) the number of cephalopod
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Fig. 1 - Location of the study area. A) Tectonic units of the Pannonian Basin and its surroundings (Haas et al. 2010). B) The Mecsek Mts. with
the cephalopod locations. Base map after Kercsmar et al. (2015) and Konrad & Sebe (2010).

remains known from the Anisian of the area, but
included age indicators as well, and also taxa unex-
pected for the German-type Triassic of the region.
Here we describe the new finds, and after the revi-
sion of previously reported specimens, we give a
stratigraphic and palacogeographical evaluation.

GEOLOGICAL SETTING

The Tisza or Tisza-Dacia Unit or microplate,
which hosts the Mecsek Mts., is a lithospheric plate

fragment forming the basement in the southeast-
ern half of the Pannonian Basin (Haas et al. 2010;
Csontos & Voros 2004; Haas & Pérd 2004; Kovacs
et al. 2011) (Fig. 1A). It separated from the Euro-
pean continent during the Jurassic and occupied its
present position in the Miocene. Within Hungary,
this tectonic unit crops out in only two relatively
small areas in the southwest, the Mecsek Mts. and
the Villany Hills. Triassic rocks are exposed in both
ranges, although the entire series is accessible only
in the Mecsek Mts. During the Triassic, the area was
located on the northern shelf of the Tethys Ocean,
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Fig. 2 - Middle Triassic stratigraphy of the study area. Numerical calibration of the chronostratigraphic scale from Haq (2018).

southeast of the mainland of the Bohemian (Vin-
delician) Massif (Dercourt et al. 2000; Szulc 2000;
Pozsgai et al. 2017). Despite its location along the
open Tethys margin, the Middle Triassic sedimen-
tary succession (“Rot”, “Wellenkalk”, “Terebratula
beds”) and the enclosed benthic fauna shows strong
affinities to the Germanic Basin, and the Middle
Triassic formations display the highest similarity to
the Germanic facies (T6r6k 1997).

Stratigraphy

Among the Middle Triassic stratigraphic units
of the Tisza Unit, the Anisian Zuhanya Limestone
Fm. (Fig. 2) was deposited in the deepest water
(Nagy 1968). Its typical lithofacies include thick-
bedded nodular limestone with marlstone matrix,
alternation of thin limestone and matl beds, and
thick coquinas of brachiopod and bivalve shells. Its
thickness ranges between 50 and 100 m. Among the
Triassic sediments this is the only one to host bra-
chiopods — with the dominance of Coenothyris vulgaris
(Schlotheim, 1820) — cephalopods and conodonts.
The abundant and diverse fauna represents the fi-
nal stage of biotic recovery after the end-Permian
mass extinction (Foster & Sebe 2017). Sedimentary

structures and the foraminifer Glomospira indicate
deposition in a relatively deepwater environment,
on a distal carbonate ramp (Ralischné Felgenhauer
& Torok 1993). The large limestone nodules (in-
traclasts) and frequent slumps pointing to re-depo-
sition and the significant lateral thickness changes
refer to the disintegration of the Tethyan shelf and
the formation of fault-controlled sub-basins during
sediment accumulation (Konrad 1998). The forma-
tion used to be subdivided into the fauna-rich Ber-
talanhegy Limestone Member and the Démorkapu
Limestone Member dominated by nodular lime-
stones (Nagy 1968); however, later investigations
revealed that these lithotypes alternate within the
succession (Konrad & Sebe 2007).

Based on the conodont assemblage Gon-
dolella bifurcata, G. bifurcata hanbulogi and G. bulgarica
the formation was ascribed by Kovacs & Papsova
(1986) to the uppermost Pelsonian or lowermost
Hlyrian, namely into the Paraceratites binodosus am-
monoid zone, which was previously indicated by
Detre (1973). Hagdorn et al. (1997) considered the
key section of the Zuhanya Limestone Fm. (Pécs-
Misina) to belong to the Holocrinus dubins crinoid
biozone in the upper Pelsonian. Ralischné Felgen-
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hauer & To6r6k (1993) consider that fauna-rich lay-
ers belong to the Pelsonian and Illyrian substages,
while the upper, fauna-poor part may extend to the
lower Ladinian as well.

Previous publications mentioned six ammo-
noid taxa besides an ”’Orthoceras sp.” and partly illus-
trated them, without giving the exact location where
the fossils were found, as follows:

Bockh (1876, 1881): Ammonites thuillier
Vadasz (1935): Orthoceras sp.

Ceratites binodosus Hau. sp.
Ceratites Thuilleri Opp. sp.
Ceratites sp. ind.

Ptychites involvens Mojs. [sic]
Ceratites ct. thuillier: Opp.
Ceratites binodosus Hau.
Ceratites cf. lennanus Mojs.
Ceratites sp.

Ptychites evolvens Mojs.

Acrochordiceras cf. carolinae Mojs.

Nagy (1968):

The specimens of the above listed taxa were
available in 1990 in the collections of the Geological
Institute of Hungary, where the first author (A.V.)
checked them, but in the last years our attempts to
locate them in any public collection have failed.

Detre (1973) illustrated a specimen of Parace-
ratites binodosus (Hauer, 1851) from Pécs, and men-
tioned the same species in an unpublished manu-
script report from Hetvehely. These specimens also
appear to be lost.

Localities

The studied cephalopod specimens originate
from various localities within the western Mecsek
Mts. (Fig. 1). Their geographical co-ordinates are
listed in Tab. 1.

Three of the listed sites are active quarries,
with continuously changing exposures (Fig. 3). They
all expose the lower boundary and the lower part of
the Zuhanya Limestone Fm. The valley west of the
spring Sarkany-kut, southwest of the village Orfd,
is another large outcrop, exposing nearly the whole
thickness of the studied formation. The Misina
road cut in the city of Pécs is the key section of
the Zuhanya Limestone Fm.; however, it is mostly
covered these days and the rock can hardly be seen.

Cephalopods have been collected from both
typical lithofacies of the formation, from thin-bed-

Site

Longitude

Latitude

Biikkosd, W quarry

18.0170749234

46.1251321743

Biikkosd, E quarry

18.0237513956

46.1249762789

Biikkdsd, Ujjas-volgy

18.0169850081

46.1293334866

Hetvehely, road cut 18.029297667 46.1251980968
Hetvehely, outcrop 131 18.0544711204 | 46.1364792326
Orfii, valley west of Sarkany-kat | 18.1470963861 | 46.1438091604
Pécs-Misina, key section 18.2268880254 | 46.0992089781
Nagymanyok, quarry 18.4490733066 | 46.2642933017

Tab. 1 - Location of sites with cephalopod fossils.

ded, wavy limestone-marlstone alternations, and
from nodular limestones (Fig. 3 A, B). Especially
in the latter, fossils are hard to recognise, they are
often fragmentary, and their surface is commonly
dissolved and covered with matlstone (Fig. 3 C-D).
Several cephalopods were found on talus cones

(Fig. 3 A).

Methods

Most of the specimens were found by chance
during stratigraphic or sedimentological field work.
Organised collecting campaigns with numerous
participants did not produce more finds than field
work with only a few people. The studied fossils
were collected by Gyula Konrad, Krisztina Sebe,
Tamas Muller, Istvan-Rébert Bartha, Tamas Budai
and Akos To6rok. The Procladiscites cf. brancoi speci-
men was collected by Istvan Venkovics in 1952.

Cephalopod fauna

The cephalopod material available from the
Anisian Zuhanya Formation consists of 16 speci-
mens (5 nautilida, 11 ammonoidea), and represents
11 taxa, ten of which are identified at the genus
and/or species level. The full list of the fauna (in-
cluding indeterminate ones) is as follows:

Germanonantilus salinarins (Mojsisovics, 1882)
Germanonantilus bidorsatus (Schlotheim, 1820)
Germanonantilus sp. indet.

Acrochordiceras carolinae Mojsisovics, 1882
Schreyerites 2 binodosus (Hauer, 1851)
Lardaroceras ? barrandei (Mojsisovics, 1882)
Procladiscites brancoi Mojsisovics, 1882
Discoptychites megalodiscus (Beyrich, 1867)
Discoptychites sp.

Ceratitidae spp.
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Fig. 3 - Outcrops of the Zuhdnya Limestone Fm. and its cephalopod fossils. A) Exposure in the western quarry near the village Biikk6sd, with
nodular and thin-bedded limestone (lower outcrop of ‘Bikkésd, western quarry’ with Aerochordiceras in Fig, 4). Person for scale. B)
Close-up view of nodular limestone with marly matrix; C-D) Discopthychites as it was found in the field.

Considering the low number of specimens
the taxonomic diversity of the cephalopod fauna is
rather high. The formation probably contains more
cephalopod fossils than previously thought, but the
poor preservation, primarily the dissolved surface
of the remains, hinders their detection in the field.
The hardly noticeable and identifiable cephalopod
fragments suggest that some shells might have
been broken by sediment reworking processes like
slumping, which produced the frequent intraclastic
layers of the formation.

Biochronostratigraphic evaluation

Some of the ammonoid taxa found in the
Zuhanya Limestone Formation bear biochro-
nostratigraphical significance. On the basis of the
ample stratigraphical record from the Southern
Alps (Monnet et al. 2008), the Northern Calcare-
ous Alps (Tatzreiter & Voros 1991) and the Balaton
Highland (V6rés 2003, 2018) the presence of Aero-
chordiceras marks the lower horizon of the middle
Anisian Balatonites balatonicns ammonoid zone. This
endorses the previously assumed stratigraphical po-
sition of the section of the Bukkdsd quarry. The

Lardaroceras species characterizes the higher part of
the Illyrian Paraceratites trinodosus ammonoid zone
(Balini 1992; Voros 2018); this proves the presence
of beds considerably younger than those previously
mentioned (Detre 1973) in the Pécs-Misina section.

Fig. 4 summarizes the new biochronostrati-
graphical results and the inferred correlation be-
tween the Anisian ammonite-bearing strata of the
Mecsek Mts. and the ammonoid biochronostrati-
graphical units established at the Balaton Highland
(Voros 2003, 2018). The section of the Bukkdsd
western quarry encompasses mostly the interval of
the Balatonites balatonicus ammonoid zone, i.e. almost
the entire Pelsonian. The Orfd, Sarkany-kut section
reaches up to the lllyrian Scbreyerites binodosus ammo-
noid subzone.

The stratigraphical position of the Pécs, Mi-
sina key section is substantially re-evaluated (Fig. 4).
The ammonoid specimen identified by Detre (1973)
as Paraceratites binodosus seems to be lost (at least our
attempts to locate it in any collections have failed),
but the drawing published by Detre (1973, fig. 1)
shows suture lines cleatly of ceratitic type (with en-
tirely smooth saddles). This contradicts the attribu-
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Fig. 4 - Stratigraphic position of the studied cephalopod specimens and correlation with the biochronostratigraphic units established in the

Balaton Highland (after V6r6s 2003, 2018).

tion to the genus Scbreyerites (the host of the species
binodosus), which has a subammonitic suture (Tatzrei-
ter & Balini 1993). Consequently, Detre’s specimen
may not belong to “Paraceratites” binodosus but, con-
sidering its sutures, rather to Paraceratites trinodosus.
This is indirect evidence of the Illyrian (Paraceratites
trinodosus ammonoid zone) age of the respective part
of the Misina section, further supported by the pres-
ence of Lardaroceras in the same locality.

This correlation extends the lower boundary
of the Zuhanya Limestone Fm. compared to re-
cent investigations on carbon isotopes (Foster et al.
2021), to the Bithynian/Pelsonian boundary.

PALAEOBIOGEOGRAPHIC DISCUSSION

The Triassic faunal provinces were recognized
long ago in Europe. The separation between the fa-
cies and fauna of Alpine (Tethyan) and the “ausser-
alpinen” (German) Triassic was discussed early by

Alberti (1864) and Gumbel (1873). The significance
of the cephalopod distributions was pointed out
by Mojsisovics (1874), who, besides the “ausseral-
pinen”; outlined two Alpine cephalopod provinces
(Juvavic and Mediterranean). The same recognition
was implied in his magnificent monograph (Moj-
sisovics 1882), emphasized even by the title: “Die
Cephalopoden der mediterranen Triasprovinz”.

A further, Sephardic province, along the Afri-
can margin of the Tethys, was recognized by Hirsch
(1972, 1976, 1977) first on the basis of conodont
faunas, but later supported also by ammonoid dis-
tributions in the Middle Triassic (Parnes et al. 1985).
These modern evaluations defined and illustrated
three provinces in the western Tethys: Germanic,
Sephardic and Alpine (= Mediterranean = Tethyan),
with local transitional zones between the latter two.

Utlichs & Mundlos (1985) and recently Siegel
et al. (2022) gave a detailed study on the geographi-
cal distribution of ammonoids within the Germanic
province with special emphasis on the phenomenon
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Middle Triassic ammonoid taxa of the Mecsek fauna

Locality Taxa Source
Acrochordiceras carolinae

Northern Calcareous Alps Schreyerites binodosus Mojsisovics (1882)

(Austria) Procladiscites brancoi Arthaber (1896)

Discoptychites megalodiscus

Balaton Highland (Hungary)

Acrochordiceras carolinae
Schreyerites binodosus
Lardaroceras barrandei
Discoptychites megalodiscus

Véros (2003, 2018)

Acrochordiceras carolinae Hauer (1851)
Southern Alps (Italy) Schreyerites binodosus Mojsisovics (1882)
Discoptychites megalodiscus Sacchi Vialli & Vai (1958)
Drvar, Peéi

(Bosnia-Herzegovina)

Discoptychites megalodiscus

Toula (1913)

Han Bulog, Sarajevo

(Bosnia-Herzegovina) Acrochordiceras carolinae Spath (1934)
Budva (Montenegro) Procladiscites brancoi Salopek (1913)
Golo-Bérdo (Bulgaria) Discoptychites megalodiscus Stefanoff (1936)
Acrochordiceras carolinae Toula (1896)
8. Gebze, Izmit (Turkey) Schreyerites binodosus Arthaber (1915)

Discoptychites megalodiscus

of immigrations of the Alpine faunal elements.
Voros (1992) published a palacobiogeographical
analysis of the Middle Triassic ammonoids of the
Alpine-Carpathian-Dinaric area, on the basis of the
distribution of some diagnostic taxa, with an out-
look to the Germanic province. A few data, taken
from Nagy (1968), showed that the Mecsek fauna
was Alpine in character. Recently, Pérez-Valera et
al. (2017) made a valuable work on Middle Trias-
sic nautiloids of the western Tethyan region. They
confirmed that southern Spain belonged to the
Sephardic province, but Germanic nautiloid taxa
occurred here along with Sephardic taxa.
Large-scale palacobiogeographical analyses
of Middle Triassic ammonoids were also prepared
(e.g, Tozer 1982; Dagys 1988; Page 1996). The
scope of these works was of Panthalassic scale,
therefore they provided less details for the prov-
inces of the western part of the Tethys. The same
is true for the most recent contribution by Brayard
et al. (2015), where multivariate methods (e.g.: hier-
archical cluster analysis and nonmetric multidimen-
sional scaling) were applied. The faunal similarities
and the palaecogeographical relationships were ex-
pressed by bootstrapped spanning network, but the
resolution of this study for the bulk faunas of the
western Tethyan part was regrettably restricted.
The low diversity and abundance of the An-
isian cephalopod fauna of the Mecsek Mts. (nine
taxa, 16 specimens) obviously do not permit a
similar detailed multivariate palacobiogeographical
analysis. Nevertheless, the geographical distribu-
tions of particular taxa show a remarkable pattern,

which deserves consideration. The section “Sys-
tematic descriptions” enumerates the occurrence
data of the described taxa but in a rather narrative
style; therefore here the dataset is given in a tabular
form, arranged according to localities (Tabs. 2, 3).

The present study is focused on the western
part of the Tethys, including the European and
African margins, i.e., the Middle Triassic shelf and
epicontinental basins. An array of Mesozoic pal-
acotectonic, palacogeographic maps of the western
Tethyan region were published in the last decades
(e.g. Dercourt et al. 2000; Stampfli & Borel 2002;
Golonka 2004), and some others also appeared
with focus on the Middle Triassic (e.g. Muttoni et al.
2000; Szulc 2000; Feist-Burkhardt et al. 2008; Hag-
dorn 2020). Considering the later (Jurassic and Cre-
taceous) history of palaecogeographic movements
of the Tisza Unit (e.g. Csontos & V6ros 2004), for
the purpose of the present palacobiogeographical
approach we used a simplified map based mainly
on Dercourt et al. (2000) and Muttoni et al. (2000)
(Figs. 5, 6). Here the inferred palacogeographical
position of the Mecsek Mts. is along the Tethyan
shelf margin on the southern side of the Vindeli-
cian-Bohemian landmass.

Looking at our database it was obvious at the
first glance that there were significant differences
between the distributions of the nautiloid and am-
monoid taxa recorded in the Mecsek fauna, there-
fore the occurrence data of the two fossil groups
are presented in two separate tables (Tabs. 2, 3).
The same dataset is portrayed in palacogeographi-
cal sketch maps (Figs. 5 and 6).
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Middle Triassic nautiloid taxa of the Mecsek fauna

Tab. 3 - Geographical distribution

Locality Taxa

Northern Calcareous Alps (Austria) | Germanonautilus salinarius

Balaton Highland (Hungary) Germanonautilus salinarius

W=7

Germanonautilus salinarius

Silesia (Poland) Germanonautilus bidorsatus

Source of Middle Triassic nauti-
Mojsisovics (1882) loid taxa of the Mecsek
Vords (2001) fauna outside the Mecsek
Assmann (1937) Mountains.

Dzik (1984)

Wiirzburg (Germany) Germanonautilus bidorsatus

Mundlos & Urlichs (1984)
Urlichs (2000)

Germanonautilus salinarius

> Heidelberg (Germany) Germanonautilus bidorsatus

Mundlos & Urlichs (1984)
Urlichs (2000)

6. Betic Cordilleras (Spain) Germanonautilus bidorsatus

Goy & Martinez (1996)
Pérez-Valera et al. (2017)

Germanonautilus salinarius
Germanonautilus bidorsatus

7. Negev (Israel)

Parnes (1986)
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One of the Anisian nautiloid species of the
Mecsek fauna (Germanonautilus salinarins) was wide-
spread in the western Tethyan region, from the Ger-
manic Basin to Israel including a few Alpine locali-
ties. The distribution pattern of the other species (G.
bidorsatus) is somewhat different: it was common all
through the Germanic and the Sephardic provinces
and occurred in the Mecsek, but was not recorded
from the Alpine localities (Fig; 5).

The distribution of the ammonoids species
reveals a quite different pattern (Fig. 6). All records
lie along the margins of the oceanic Tethys, i.e. in
the Alpine province; there are no occurrences in the
Germanic or Sephardic provinces. Moreover, this

picture suggests that the ammonoid fauna of the
Mecsek Mts. is most akin to those of the Northern
Calcareous Alps and the Balaton Highland. Some-
what surprising is the rather strong similarity to the
Gebze fauna (Turkey), tentatively placed to the intra-
Tethyan Sakarya microcontinent in our map (Fig. 6).

One of the most exotic species of the Mecsek
fauna is Procladiscites brancoi, which was described
previously only from the so-called “Triassic rosso
ammonitico”, i.e. the Schreyeralm Limestone of the
Northern Calcareous Alps (Mojsisovics 1882) and
the Han Bulog Limestone of the Dinarides (Salo-
pek 1913), but similar or closely related species of
Procladiscites were indicated also from Dobrogea (Si-
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St Schreyerites binodosus. Aste-
risk indicates the inferred
palacogeographical position
of the Mecsek Mountains. \
Base map combined from
Dercourt et al. (2000) and
Muttoni et al. (2000).
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mionescu 1910) and Epidaurus (Pomoni & Tselepi-
dis 2013). These Hallstatt-type, condensed red lime-
stones deposited in deep, open-marine outer shelf
environments in belts facing the oceanic Tethys (see
Sudar et al. 2013 for a review). The occurrence of
the genus Procladiscites itself seems to be confined to
these outer shelf regions, adjacent to the oceanic Te-
thys, at least in the Anisian: it appeared later, only in
the Ladinian, in the Southern Alps and the Balaton
Highland (Vo6r6s 2010). In any case, the record of
Procladiscites brancoi in the Anisian dark grey Zuhanya
Limestone Fm. of the Mecsek Mts. is rather unex-
pected. Even if we consider that it is only a single
specimen, this record may suggest occasional pelagic
influence.

The overall palacobiogeographical picture of
the Anisian cephalopod fauna of the Mecsek Mts.
bears conflicting data for the distributions of the
nautiloids vs. the ammonoids. The nautiloid species
suggest relationships with the Germanic and even
the Sephardic provinces, although Germanonantilus sa-
linarins occurred also in Alpine faunas. On the other
hand, the ammonoids are definitely Alpine in faunal
character. The inferred palacogeographical position
of the Mecsek succession in the Anisian, between

the Vindelician-Bohemian land and the open Tethy-
an ocean (Figs. 5, 0), is consistent with the ammo-
noid data. Most of the Mecsek ammonoids occurred
in the faunas of the Northern Calcareous Alps and
the Balaton Highland, situated along the same shelf
zone (localities 1 and 2 in Fig. 6). Thus, the essential-
ly Alpine character of the Anisian cephalopod fauna
of the Mecsek Mts., as suggested by Voros (1992),
seems to be approved. The single specimens of the
more pelagic Procladiscites brancoi and the nautiloid
Germanonautilus bidorsatus of Germanic affinity may
be regarded as stray individuals. The Alpine affinity
is supported by the other pelagic group present only
in the Zuhanya Limestone, the conodonts, which
also show Tethyan relations (Kozur 1993).

The presented palacogeographical reconstruc-
tion explains the Germanic affinities of the lithofa-
cies (T6r6k 2000) and of the benthic fauna (Costatoria
costata, Lingula tenuissima, Entolinm discites, Plagiostoma
lineatum, Coenothyris vulgaris, the crinoid species, and
the common Thalassinoides and Rhizocorallinm trace
fossils) of the Mecsek area: the Vindelician mainland
was surrounded by German-type environments near
the Silesian Gate. The eightfold thickness of the
Mecsek succession relative to the German one must
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be a result of the higher subsidence rate along the
Tethys margin. These passive-margin tectonic pro-
cesses caused the alongslope sediment movements
in the Zuhanya Limestone Fm. as well, which are
absent in the Germanic Basin, but similarly appear
in Moesia (Milanovo Fm., Zgorigrad Mb.; Chatalov
2010), lying also along the Tethys margin.

SYSTEMATIC DESCRIPTIONS

In the following descriptions the systemat-
ics of the Nautiloidea is applied from the “Treatise”
(Kummel 1964). For the Ammonoidea, the system-
atics developed by Tozer (1981) is used, with one
exception: the genus Lardaroceras, introduced later, is
systematically arranged according to the opinion of
its author (Balini 1992).

The material is deposited in the Department
of Geology and Palacontology of the Hungarian
Natural History Museum (Budapest), under the in-
ventory numbers prefixed by INV. The dimensions
(D = diameter, WH = whotl-height, WW = whorl-
width, U = diameter of umbilicus) are given in mil-
limetres.

Class CEPHALOPODA Cuvier, 1795
Subclass NAUTILOIDEA Agassiz, 1847
Order Nautilida Agassiz, 1847
Superfamily Tainocerataceae Hyatt, 1883
Family Tainoceratidae Hyatt, 1883
Genus Germanonantilus Mojsisovics, 1902

This genus was listed among the family Gry-
poceratidae Hyatt, 1900 by Dzik (1984, p. 174). On
the other hand, in Kummel (1964) and in many sub-
sequent works (Mundlos & Urtlichs 1984; Parnes
1986; Voros 2001) Germanonantilus was attributed to
the family Tainoceratidae Hyatt, 1883, and this latter
opinion is accepted here. The genus Germanonantilus
has a worldwide distribution (Western Tethys, Hima-
layas, North America).

Germanonautilus bidorsatus (Schlotheim, 1820)
PL 2, fig, 1

1820 Nautilites bidorsatus. Schlotheim, p. 82.

1823 Nautilites bidorsatus, — Schlotheim, p. 107, pl. XXXI, fig. 2.
1870 Nautilus bidorsatus, — Roemer, p. 146, pl. 12, fig. 23.

1955 Nautilus bidorsatus— Claus, p. 36, pl. 1, fig. 2.

1984 Germanonantilus bidorsatus — Mundlos & Utlichs, p. 13, pl. 1, figs.

1-5, pl. 2, figs. 1-2, text-figs. 2, 3, 5, 6.

1984 Germanonautilus bidorsatus — Dzik, p. 160, fig. 64.

1986 Germanonantilus bidorsatus jugosus n. sp. Parnes, p. 43, pl.9, figs.
3,4.

1986 Germanonantilus saharonicus n. sp. Parnes, p. 41, pl. 8, figs.7-9, pl.
10, figs. 7, 8.

1996 Germanonautilus bidorsatus — Goy & Martinez, p. 285 (partim),
pl. 2, figs. 1-3 (only).

2000 Germanonantilus bidorsatus — Utlichs, p. 3, fig. 3.

2004 Germanonautilus bidorsatus — Klug & Lehmkuhl, p. 244, figs. 1,
2,4A, 5A, 6, TA.

2017 Germanonantilus bidorsatus — Pérez-Valera et al., p. 176, fig. 4.

? 2020 Germanonantilus bidorsatus — Pieroni, p. 77, figs. 16¢, d.

Material: One incomplete specimen; internal cast of a body
chamber, from Biikkosd.

Dimensions:
Inventory No. D WH WW u
INV 2019.93. ? >32 ~80 >32

Description. Rather large-sized, smooth Ger-
manonantilus specimen; a body chamber with sub-
quadrate, depressed trapezoidal cross section. The
venter is flat to gently concave; the apertural part
shows a deep and wide hyponomic sinus. The last
formed septum seems to be uniformly convex.

Remarks. The
(including G. bidorsatus) was comprehensively
revised by Mundlos & Utlichs (1984) and further
improved by Urlichs (2000). Our partially preserved
specimen seems to correspond to their illustrations,

genus  Germanonantilus

therefore its identification with G. bidorsatus seems
satisfactory. The critical interpretations in the above
synonymy, regarding the items by Parnes (l.c.), and
Goy & Martinez (l.c.) follow the opinion of Utlichs
(2000). The fragmentary and crushed specimen
illustrated by Pieroni (2020), probably does not
belong to G. bidorsatus.

Prare 1

Nautilids from the Zuhdnya Limestone Formation, Anisian, Mecsek
Mountains, Hungary.

1 - Germanonautilus sp. indet., INV 2019.94., Bikkosd, Western
Quarry, lateral view (coll: K. Sebe);

2 - Germanonantilus sp. indet., INV 2019.95., Bikkésd, Ujjas Valley,
ventral view (coll: Gy. Konrad);

3 - Germanonautilus salinarins (Mojsisovics, 1882), INV 2019.91.,,
Biikkdsd, entrance of the Fastern Quarry, 3a: lateral view,
3b: ventral view (coll: K. Sebe).
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Distribution. G. bidorsatus was originally de-
scribed and frequently recorded from the German
Upper Muschelkalk (Germany, France, Poland). The
species, or at least its synonyms, was also documented
mostly from the Ladinian of the “Sephardic Province”
(Southern Spain, Israel). Here it is reported from the
Anisian of the Mecsek Mts. (Hungary).

Germanonautilus salinarius (Mojsisovics, 1882)
PL 1, fig. 3

1882 Nautilus salinarins E.. v. Mojsisovics, p. 282, pl. XCI, fig: 3a-b.

1907 Germanonantilus ct. salinarius — Diener, p. 29, pl. 111, fig. 1.

1937 Nautilus gorasdzensis n. sp. Assmann, p. 99, pl. 19, fig. 1.

? 1960 Germanonantilus salinarins— Kummel, p. 291, pl. 3, figs 1-2.

1984 Germanonantilus salinarins— Mundlos & Ustlichs, p. 20, pl.3, figs 3-4,
text-figs. 2b, 4a-b.

1986 Germanonautilus salinarins — Parnes, p. 41 (partim), pl. 20, figs 5-6
(only).

2001 Germanonantilus cf. salinarins— N 616s, p. 8, pl. 11, fig. 6; text-fig, 6.

2004 Germanonantilus salinarins — Bércziné et al., p. 337, fig, 326.

Material: Two incomplete specimens; internal casts of phrag-
mocones with moderate preservation, from Biikkosd.

Dimensions:
Inventory No. D WH WW U
INV 2019.91. 68.5 329 46.5 16.9

INV 2019.92. 64.1 28.2 >28.0 | ~18.0

Description. Rather small-sized, smooth Ger-
manonautilus specimens with convolute coiling and
rather rapidly expanding whotls. The subquadrate,
slightly depressed trapezoidal whortls have flat to gen-
tly arched venter. The suture lines are simple, with a
moderately deep lateral and a very shallow ventral lobe.

Remarks. The genus Germanonantilus (includ-
ing G. salinarins) was comprehensively revised by
Mundlos & Utlichs (1984). Their interpretation is fol-
lowed here, therefore “Nautilus gorasdzensis’ Assmann
(L c)) is included in the synonymy, whereas Kummel’s
(L ¢) record from Israel is taken as doubtful. One of
the recently figured sa/inarius specimens from Israel
(Parnes 1. ¢.) seems to be a proper representative of
this species, while the affiliation of the other speci-
mens (pl. 9, figs 5-6 and pl. 20, fig, 7) is questionable.

Distribution. G. salinarius was originally de-
scribed from the Alpine “Schreyeralm” limestones
(middle to upper Anisian), and was documented in
the Anisian of the Balaton Highland and the Mecsek
Mts. (Hungary). It was recorded in the Anisian of
the Germanic and Sephardic domains and in the Hi-
malayas.

Germanonautilus sp. indet.
PL 1, fig. 1, 2.

Material: Two incomplete specimens; internal casts of body
chambers with poor preservation, from Biikkésd.

Dimensions:
Inventory No. D WH WwW U
INV 2019.94. ? ~61 79 ?
INV 2019.95. ? ? ~113 ?

Description. Rather large-sized, smooth
Germanonantilus specimens; body chambers with
subquadrate, depressed trapezoidal cross section.
The venter is flat to gently concave.

Remarks. One of the large body chambers
(PL. 1, fig. 2) seems rather similar to Germanonan-
tilus bidorsatus (Schlotheim, 1820) but the correct
identification is not possible. Even less can be said
about the other incomplete body chamber, though
its attribution to Germanonantilus seems justified (PL
1, fig. 1). The shared, remarkable feature of both
specimens is that their surfaces are densely covered
by epifauna consisting encrusting oyster-like bivalve
“Placunopsis”. This is typically widespread among
the fossils of the German Muschelkalk, as profuse-
ly illustrated by Klug & Lehmkuhl (2004, figs. 5-7).
Considering that the epifaunal attachments cover
the inner surface of the body chamber, we may pos-
tulate a degree of post-mortem reworking;

Subclass AMMONOIDEA Zittel, 1884
Order Ceratitida Hyatt, 1884
Superfamily Ceratitoidea Mojsisovics, 1879
Family Acrochordiceratidae Arthaber, 1911
Genus Acrochordiceras Hyatt, 1877

Acrochordiceras carolinae Mojsisovics, 1882
Pl 2, figs. 2, 3; Fig. 7.

1882 Acrochordiceras Carolinae E. v. Mojsisovics , p.141, pl. XXVIII,
fig. 14a-b., pl. XXXVI, fig. 3a-b.

1882 Acrochordiceras Fischeri— Mojsisovics, p.142, pl. XXXIII, fig. 8a-
b.

1896 Acrochordiceras undatum — Arthaber, p. 235, pl. XV, fig. 2a-d.

1934 Acrochordiceras carolinae — Spath, p. 395.

1958 Acrochordiceras carolinae — Sacchi Vialli & Vai, p. 69, pl. 1V, fig. 17.

2003 Acrochordiceras carolinae — N 616s, p. 83, pl. A-1, figs. 11-14, text-
fig. A-13

2010 Acrochordiceras carolinae — Monnet et al., p. 973, pls. 6—11, text-
figs. 3-6, 10-12.

Material: Two incomplete specimens; one internal cast of
a body chamber and one incomplete phragmocone of rather good
preservation, from Biikkésd.
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10 mm .

Fig. 7 - Suture line of _Aerochordiceras carolinae Mojsisovics, 1882, INV
2019.97., at 26 mm whotl-height; Biikkosd, Western Quarry,
Anisian, u: umbilical margin, v: ventrolateral margin.

Dimensions:
Inventory No. D WH | WW U
INV 2019.96. ? ? 34.7 ?

INV 2019.97. 53.1 282 | 205 9.1

Description. This medium sized Acrochor-
diceras species has involute coiling with slightly
compressed whorls tending to be more inflated to-
wards the body chamber. The ornamentation con-
sists of umbilical nodes and simple, strong, slightly
projected ribs or rather plicae, 18 to 22 on a half
whorl. The plicae start near the umbilical margin or
at the nodes and, with increasing amplitude, they
run across the venter where they reach maximum
strength. The umbilical nodes are pootly seen in
the studied specimens, due to the poor preserva-
tion. The suture lines are subammonitic, the first
lateral lobe is very large, deep and strongly denticu-
lated (Fig. 7).

Remarks. Voros (2003), including exami-
nation of type specimens in the collection of the
Austrian Geologische Bundesanstalt (Vienna), re-
vised most of the previous records of Pelsonian
Acrochordiceras and stated that A. fischeri Mojsisovics,
1882 and A. wndatum Arthaber, 1896 are synony-
mous of A. carolinae. This was endorsed by the re-
cent, comprehensive monograph on Acrochordiceras
by Monnet et al. (2010). They extended the mor-
phological range of _A. carolinae and included fur-
ther species, described from Gebze (Turkey), e.g.
A. bithynicum Arthaber, 1915.

Distribution. A. carolinae was described from
the Anisian Schreyeralm Limestone of the North-
ern Calcareous Alps. Later on, the species and its
synonyms were recorded from the Southern Alps
and the Balaton Highland, from the Hallstatt (Han
Bulog) Limestone of the Dinarides, Gebze (Tur-
key), Tibet and Nevada. In the Balaton Highland,
the range of A. carolinae is restricted to the lower
part of the Balatonites balatonicus ammonoid zone,
within the Pelsonian.

Family Ceratitidae Mojsisovics, 1879
Ceratitidae indet.
Pl 2, fig. 5

Material: One incomplete phragmocone of medium preser-
vation, from Bukkosd.

Dimensions:
Inventory No. D WH WW U
INV 2019.98. 18.7 7.6 7.2 6.7

Remarks. Due to its small size and poor pres-
ervation, the studied specimen is not attributed to
any of the ceratitide genera. The rather strong rib-
bing, the strong ventrolateral nodes and the arched
venter without keel somewhat resemble Bu/ogites.

Subfamily Beyrichitinae Spath, 1934
Genus Schreyerites Tatzreiter & Balini, 1993

Schreyerites ? binodosus (Hauer, 1851)
PL 2, fig. 4

1851 A/mmonites] (Ceratites) binodosus Hauer, p. 114 (partim), pl. XIX,
fig. la-c. (non figs. 2, 3, 4).

1882 Ceratites binodosus — Mojsisovics, p. 19, pl. X1, figs. 1a-c, 2a-b, 3
(?), 4, 5a-b.

1915 Ceratites binodosus — Arthaber, p. 121, pl. X11, fig. 1a-d.

2003 Schreyerites ? binodosus — NV 616s, p. 99, pl. A-VIII, figs. 4-7, text-
fig. A-29 (cum syn).

? 2020 Schreyerites binodosus — Hagdorn, p. 250, figs. f, g.

Material: Two incomplete shells (body chambers) of rather
poor preservation, from Orfd and Nagymanyok.

Dimensions:
Inventory No. D WH WwW U
INV 2019.99. 38.5 19.5 >10.0 7.5
INV 2022.5. 329 ~13.0 ? ?

Description. The specimens under exami-
nation have rounded venters without a keel, mod-
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erately marked marginal shoulders with numerous,
weakly pointed, slightly projected ventrolateral
nodes, very weak lateral nodes below mid-flanks and
rather sinuous ribs. Proper suture lines are not vis-
ible, but the last septum is observed on one body
chamber (Pl 2, fig, 4b) showing four saddles. Due
to the poor preservation, neither the lobes, nor the
saddles portray any denticulation.

Remarks. On the basis of the above charac-
ters the specimens under examination differ from
the species of Paraceratites and stand closer to those
of Schreyerites. This generic attribution was preferred
by Véros (2003), despite the fact that this species
was definitely excluded from Schreyerites by Tatz-
reiter & Balini (1993) on the basis of some details
of the suture lines. On the other hand, Mietto &
Manfrin (1995) and Monnet et al. (2008, p. 75) sug-
gested that the best place of A. (C.) binodosus is in
the genus Schreyerites. The present authors also be-
lieve that these differences are within the variability
of the genus, yet, the uncertainty of the attribution
is indicated by a question mark. The four specimens
of A. (C.) binodosus llustrated by Mojsisovics (1882)
cover a large range of variation both in the lateral
ornamentation and in the width (proportion) of the
umbilicus (varying between 14.9% and 24.4%). Two
of them (herein, pl. XI, figs. 1 and 2) were consid-
ered “typical” by Voros (2003, p. 99), which were
best comparable to the specimens collected and il-
lustrated from the Balaton Highland (V6rés 2003,
pl. A-VIII, figs. 4-7). The Mecsek specimens seem to
fit into this wide interpretation of the species.

The attribution of the pootly preserved speci-
mens illustrated by Hagdorn (2020, L.c.) is question-
able.

Distribution. . binodosus was recorded from
the Southern Alps, Northern Calcareous Alps, Bala-
ton Highland and from Gebze (Turkey). At the Bala-
ton Highland, its range is restricted to the Schreyerites
binodosus ammonoid subzone (transferred by Voros
2018 from the Pelsonian to the lowermost Illyrian).

Genus Lardaroceras Balini, 1992

Lardaroceras ? barrandei (Mojsisovics, 1882)
PL 2, fig. 6

1882 Ceratites Barrandei E.. v. Mojsisovics, p. 25, pl. X1I, fig. 8.

1998 Lardaroceras krystyni— N 616s, p. 20, 22, 59 (partim), pl. 1, fig. 7.

1998 Lardaroceras— N 616s, p. 22, 59 (partim), pl. I, fig; 8.

2018 Lardaroceras barrandei — Vo616s, p. 50, pl. 1, figs. 7, 8, 10, 11
(cum syn.).

Material: One incomplete specimen; a body chamber of
rather good preservation, from Pécs.

Dimensions:
Inventory No. D WH WwW 6]
INV 2019.100. 62.5 >26.0 20.2 >11.0

Description. Moderately involute,
pressed conch with high subtrapezoidal whotl-
section. The flanks are gently convex; the venter is
rather highly arched. The very weak, sinuous radial
ribs have pronounced lateral nodes; their number
is 6-7 on a half whotl. The ventrolateral nodes (18
on a half whotl) are strong, mostly pointed. On this
basis it is identified with L. barrandei despite that it
is an incomplete specimen.

Remarks. L. barrandei was properly defined
and illustrated by Mojsisovics (1. c.), yet it was mis-
identified by Vo6ros (1998, 1. ¢.) and was taken as a
variant of L. &rystyni Balini, 1992. Later Voros (2018,
l.c.) differentiated L. barrandei by its definite lateral
row of nodes, missing in .. &rystyni. The closely re-
lated L. psendohungaricum Balini, 1992 shows much
coarser ornamentation mostly in the ribbing. The
specimen under examination (body chamber) does
not show suture lines, which would be needed for
a proper attribution to the genus Lardaroceras. Re-
grettably, this regards all other known specimens of
barrandei. In spite of the uncertainty of the generic
attribution, based on its external morphology, the

com-

PLATE 2

A nautilid and five ammonoids from the Zuhanya Limestone For-
mation, Anisian, Mecsek Mountains, Hungary.

1 - Germanonantilus bidorsatus (Schlotheim, 1820), INV 2019.93.,
Biikkosd, locality K131/7, 1a: ventral view, 1b: lateral view
(coll: Gy. Konrad);

2 - Acrochordiceras carolinae Mojsisovics, 1882, INV 2019.96., Bikkosd,
Western Quarry, 2a: lateral view, 2b: ventral view (coll: T.
Miiller);

3 - Acrochordiceras carolinae Mojsisovics, 1882, INV 2019.97., Biikkosd,
Western Quarry, 3a: lateral view, 3b: ventral view (coll: L.
Bartha);

4 - Schreyerites ? binodosus (Hauer, 1851), INV 2019.99., Orfd, Sarkany-
kut, (coll: Gy. Konrad ?), 4a: lateral view, 4b: posterior end
of the body chamber with traces of the last septum;

5 - Ceratitidae indet., INV 2019.98., Bikkésd, Western Quarry (?),
5a: lateral view, 5b: ventral view (coll: Gy. Konrad);

6 - Lardaroceras ? barrandei (Mojsisovics, 1882), INV 2019.100., Pécs,
Misina key section, 6a: lateral view, 6b: ventral view (coll:
Gy. Konrad).
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Mecsek specimen is considered conspecific with
those of L. barrandei described by Voros (2018)
from the Balaton Highland.

Distribution. I.. barrandei was described by
Mojsisovics (1882, 1.c.) from the Balaton Highland,
where it occurs at numerous sites, and it ranges from
the Asseretoceras canunum to the Kellnerites felsoeoersensis
ammonoid subzones of the Illyrian (V6ros 2018).

Superfamily Pinacoceratoidea Mojsisovics, 1879
Family Sturiidae Kiparisova, 1958
Genus Discoptychites Diener, 1916

Discoptychites megalodiscus (Beyrich, 1867)
PL 3, fig. 1

1867 Awmmonites megalodiscus Beyrich, p. 135, pl. 11

1882 Ptychites megalodiscus — Moijsisovics, p. 253, pl. LXXVII, fig. 1, pl.
LXXVIIL, figs. 1, 2.

1896 Prychites megalodiscns — Toula, p. 174, pl. XXI, fig. 1.

1913 Ptychites megalodiscns — Toula, p. 677, pl. XXIII, fig. 1.

1936 Ptychites megalodiscus — Stefanoff, p. 152, pl. 11, figs. 7, 8.

2010 Discoptychites megalodiscns — N 616s, p. 10, pl. 1V, fig. 3.

2018 Discoptychites cf. megalodiscus — N 616s, p. 134, fig. 82 (cum syn.).

Material: One incomplete (half) specimen of poor preserva-
tion; body chamber with a few inner whortls; from Bukkésd.

Dimensions:
Inventory No. D WH WW u
INV 2019.102. >221.0 | >120.0 >49.0 ?

Remarks. D. megalodiscus is among the largest
sized species within the genus; it differs from other
species of Discoptychites by its narrower umbilicus
and much compressed conch and by the fact that the
early globose stage is restricted to the innermost part
of the phragmocone. The specimen under examina-
tion, due to its poor preservation, does not show this
latter feature, but the extremely large diameter and
the compressed and sharp shape justify the tentative
identification with D. megalodiscus. 1t was found at the
same locality as the specimens of _Acrochordiceras caro-
linae, proving a Pelsonian age. This record may imply
an unusually early occurrence of D. megalodiscus.

Distribution. D. megalodiscus was described
from the Southern Alps, Northern Calcareous Alps,
Balaton Highland, Northern Hungary, Dinarides,
Balkan Mountains and Gebze (Turkey), but seems
to have worldwide distribution (e.g. in Nevada and
New Zealand). At the Balaton Highland it ranges
trom the Schreyerites binodosus to the Aplococeras avisia-
num ammonoid subzones of the Illyrian.

Discoptychites sp.
PL 4, fig. 1

Material: One incomplete (half) body chamber of poor pres-
ervation from the Nagymanyok quarry.

Dimensions:
Inventory No. D WH WW u
INV 2022.6. >300.0 | >185.0 ? ?

Remarks. This extremely large specimen
(estimated diameter is around 400 mm) has a rela-
tively wide umbilicus and a subrounded, arched ven-
ter. These features may be compared to those of
Discoptychites reductus (Mojsisovics, 1882) and D. dux
(Giebel, 1853). The former was described by Moj-
sisovics (1882, p. 252, pl. LXVII), who gave a value
of 186 mm as the largest diameter of a phragmo-
cone. D. dux was reported and well illustrated from
Silesia by Kaim & Niedzwiedzki (1999, p. 101, figs.
5-8) and from Thuringia by Claus (1955, p. 40, pl.
I11, fig. 2), who mentioned that the diameter of this
species might reach 500 mm. According to the above
cited authors, the diagnostic difference between D.
reductus and D. dux lies in the features of their suture
lines. Since suture lines are not observed in the stud-
ied specimen, its closer specific identification is not
possible. Recently Siegel et al. (2022) described a co-
pious material of D. dux from Brandenburg; here the
diameters of the specimens ranged between 180 and
250 mm. Considering its size, the studied specimen
seems to stand close to D. dux.

Superfamily Arcestoidea Mojsisovics, 1875
Family Cladiscitidae Zittel, 1884
Genus Procladiscites Mojsisovics, 1882

Procladiscites brancoi Mojsisovics, 1882
Pl 5, fig. 1

1882 Procladiscites Brancoi E.. v. Mojsisovics, p. 171, pl. XLVIIL, figs. 1, 2.
1913 Procladiscites Brancoi — Salopek, p. 24, pl. 11, fig; 3.

Material: One incomplete (half) specimen; partial phragmo-
cone with body chamber of medium preservation; from Orfd. The
specimen, embedded in the host rock, was longitudinally halved by sut-
face erosion, thus it showed only an equatorial section. It was artificially
cut in order to observe its axial section (Pl 4, figs. 1a, b); and a portion
of the ventral part was released from the host rock.

Dimensions:
Inventory No. D WH WW U
INV 2019.101. 63.1 >32.0 ? >8.0
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PraTe 3

1 - Discoptychites megalodiscus (Beyrich, 1867), INV 2019.102., from the Zuhanya Limestone Formation, Anisian, Bikkésd, Western Quarry,
Mecsek Mountains, Hungary, 1a: lateral view, 1b: cross section (coll: K. Sebe).
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PLATE 4

1 - Discoptychites sp. INV 2022.6. from the Zuhanya Limestone Formation, Anisian, Nagymanyok, quarry, Mecsek Mountains, Hungary. la:
lateral view, 1b: partial view of the arched venter (coll.: Gy. Konrad).
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PLATE 5

1 - Procladiscites  brancoi Mojsiso-
vics, 1882, INV 2019.101.,
from the Zuhidnya Lime-
stone Formation, Anisian,
Mecsekrakos, Orfi  Hill,
Mecsek  Mountains, Hun-
gary, la: naturally weathered
equatorial section, 1b: cross-
section (cut along the black
line shown in 1a), 1c: oblique
view of the venter, showing
the strigation; 1d: partial su-
ture line with phylloid ele-
ments (coll: I. Venkovits).

Description. The cross-section revealed that
it is a very involute conch, with a compressed whorl
section. The umbilicus is almost occluded; the um-
bilical margin is indistinct. The flanks are flattened
and pass gradually to the highly arched venter. The
strigate ornamentation consists of fine longitudinal
(spiral) cords and is better developed on the ventral
part of the flanks (PL 4, fig, 1c). A partial suture line
shows phylloid elements (Pl. 4, fig. 1d). On the basis
of these features, the identification of the studied
specimen with Procladiscites brancoi is justified.

Remarks. The Anisian species of Procladiscites
bear rather similar strigate ornamentation; they differ
principally in the width/height proportions of their
whotls. P. brancoi is the most strongly compressed
and differs from the much more robust (wider) P.
griesbachi Mojsisovics, 1882.

Distribution. P. brancoi was described from
the Anisian of the Northern Calcareous Alps and
the Dinarides.

CONCLUSIONS

The Middle Triassic formations of the Me-
csek Mountains abound in bivalves and brachiopods.

PR o AN S

However, cephalopods and especially ammonoids,
which could be used for confining the age of the
sediments, occur only occasionally, and exclusively
in the Zuhanya Limestone Formation. A few taxa
were reported by some authors in the last century,
but the pertinent specimens are absent from pub-
lic collections. From the newly collected cephalo-
pod material described in the present paper it was
possible to gain significant new information on the
marine biota and the biochronostratigraphic corre-
lation of the Zuhanya Limestone Fm. as well as on
the paleogeographic position of the study area.
The taxonomic investigation of the new
cephalopod finds showed that the ammonoid bio-
chronostratigraphical units established in the Alpine
Triassic successions of the Balaton Higland in NW
Hungary are valid and can be used in the German-
type Triassic succession of the Mecsek Mts. as well.
Based on the presence of the ammonoid taxa Aero-
chordiceras carolinae, Paraceratites trinodosus, Schreyerites
binodosus and Lardaroceras Zbarrandei, the Zuhanya
Limestone Fm. of the Mecsek Mts. encompasses
the whole Pelsonian and the lower Illyrian; the
Balatonites balatonicus and Paraceratites trinodosus am-
monoid zones have a nearly complete record. The
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stratigraphical position of the Zuhanya Limestone
Fm. corresponds to the Fels66rs Limestone Fm. of
the Balaton Highland.

The evaluation of the new cephalopod finds
allows for drawing paleogeographic conclusions
as well. The elements of the nautiloid fauna point
mostly to Germanic affinity, in accord with previ-
ous views on the German-type nature of the sedi-
mentary succession of the Mecsek Mts. However,
they also show some Sephardic affinity. Intriguingly,
in contrast with the nautiloids, the ammonoid fauna
has no Germanic elements. Most of the species are
Alpine in character, and the fauna shows most simi-
larities to that of the Northern Calcareous Alps and
the Balaton Highland. The species Procladiscites bran-
coi indicates Dinaridic connection, or at least an oc-
casional appearance of pelagic organisms. The new
data on the cephalopods endorse the previously as-
sumed palacogeographical position of the Mecsek
Mountains in the Anisian, between the Vindelician-
Bohemian Land and the open Tethyan ocean. En-
vironments near the Silesian Gate similar to those
of the Gerrmanic Basin explain the German-type
lithofacies of the Mecsek Mts., while the position
of the study area on the outer passive margin of the
European continent can account for the high thick-
ness of the Mecsek succession and of the domi-
nantly neritic, Alpine-type ammonoid fauna, with
temporal pelagic influence.
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