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INTRODUCTION

The first record of Pelsonian ammonoids at the Balaton Highland is connected to ZEPHAROVICH (1856) who, in his
pioneering work, mentioned an indeterminable ammonoid fragment besides the description of  several brachiopod taxa
from the “Muschelkalk” of Köveskál. 

The next, doubtful, report on a Pelsonian ammonoid is due to HAUER (1861) who noted that J. Kováts collected
“Ceratites binodosus HAU.“ near Nagyvázsony. These specimens were not found in the old collections in Budapest, and
the species was not listed later by LÓCZY (1916, p. 116) from Kováts’ locality (Alsócsepel-Kiserdõhegy, near Barnag).
[New collections at the locality (nowadays called Vöröstó, Akol-domb) restricted the age of the exposed strata to the
Late Illyrian (VÖRÖS 1998, p. 49).]

BÖCKH (1872, 1873) was the first who gave a comprehensive report on Pelsonian ammonoids from various localities
of the Balaton Highland. Most of his specimens came from the “Muschelkalk” (corresponding to the Felsõörs Limestone
Formation according to the present-day usage) and remarkably, he cited “Ammonites Balatonicus” even from the
Megyehegy Dolomite. This first denomination of the above species, however remained nomen nudum until the next year,
when MOJSISOVICS (1873) gave the valid description. The Anisian items of the magnificent monograph by MOJSISOVICS

(1882) were partly based on Böckh’s ammonoid material. 
New fossil collections were carried out in the course of the ambitious international project entitled “Wissenschaftliche

Erforschung des Balatonsees” (Scientific research of the Lake Balaton) led by L. Lóczy at the turn of the twentieth cen-
tury. D. Laczkó, who was one of the most talented field geologists and productive fossil hunters of those times, gave an
important stratigraphical contribution as well (LACZKÓ 1911). The ammonoids were determined and described by out-
standing European specialists, e.g. DIENER (1899, 1900) and ARTHABER (1903) who listed “Ceratites” zoldianus, “C.”
superbus and “C.” gosaviensis, and not less than 13 species of Balatonites. In the closing volume of the “Balaton
Monograph”, LÓCZY (1916) summarised the palaeontological results and gave lists of the ammonoid taxa determined by
the above mentioned authors. Most of the listed Pelsonian ammonoids (including Mojsisovics’ originals) have been kept
in the collections (The Geological Museum of Hungary) of the Geological Institute of Hungary (GIH, Budapest). 

After several decades, important excavations have been established at the Balaton Highland in the scope of the
National Geological Key Section Programme (SZABÓ et al. 1980), coordinated by J. Fülöp and J. Haas. The new geo-
logical mapping project by the GIH resulted in significant improvement in the knowledge of Middle Triassic ammonoids
of the Balaton Highland (BUDAI et al. 1999). These results were integrated in several geological syntheses (BUDAI &
VÖRÖS 1992; BUDAI ET AL. 1993, 2001; BUDAI & HAAS 1997; HAAS & BUDAI 1995, 1999;  VÖRÖS et al. 1997). In the
early 1980’s, field work done by I. Szabó and T. Budai (among others) stimulated new, systematic collections of fossils;
most notably, the excavation and bed-by-bed collection of the key section Aszófõ was carried out under the supervision
of the present author who is indebted to G. Császár for the encouragement and support. Continuing collection of
Pelsonian ammonoids at other localities were assisted (besides the above mentioned persons) by L. Dosztály(†), J. Pálfy
and I. Szente. The rich fauna of the upper part of the Aszófõ section was reviewed and illustrated by VÖRÖS (1987). The
preliminary results of the simultaneous research at the classical Grossreifling localities were compared with those of
Aszófõ (TATZREITER & VÖRÖS 1991). The best of the newly collected specimens of Balatonites balatonicus of Aszófõ
was superbly illustrated in a methodical paper on morphometry by HOHENEGGER & TATZREITER (1992).

In the last years, a research project, supported by a grant from the Hungarian Scientific Research Fund (OTKA
T26278) was devoted to revisit the accessible Pelsonian localities of the Balaton Highland, to make systematic collec-
tion of ammonoids and to update and summarise all available palaeontological and stratigraphical information on the
Pelsonian Substage here. The present contribution is aimed to give a detailed systematic description of Pelsonian
ammonoids collected in the last decades.
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LOCALITIES

The localities providing the ammonoids described in the present chapter are shown in Figure A-1; their stratigraphy
is described in a previous chapter (“Stratigraphy”) of this volume.

In the course of our systematic field work we made efforts to visit the fossil localities mentioned in the classical
literature and which provided the ammonoids kept in the museum of the Geological Institute of Hungary  (GIH,
Budapest). Some of these
localities (e.g. “Csicsó”,
Recsek-hegy at Hideg-
kút, “Hegyesgyûr” at
Nemesvámos, and the
hills above Balatonfüred)
were not available due to
covering vegetation or
growth of settlements, or
at least they were not
suitable for digging excav-
ations. 

We were more suc-
cessful and collected a
small Pelsonian ammono-
id fauna at an old locality
mentioned by LACZKÓ

(1911) as “Veszprém,
Alsó-erdõ”. This fauna
came from the scree along
the road leading from
Veszprém to Csopak, a
few hundred metres south
of a ranch called Szabad-
ság-puszta, or Miklósháza-puszta. The road-cut at the Megye-hegy, north of Vörösberény (inspected principally for the
Reitzi Zone), provided only a single Pelsonian ammonoid.

A very fortunate, unique find of Balatonites balatonicus was discovered by O. Piros (GIH, Budapest) in an aban-
doned quarry at Szentkirályszabadja; this is the single occurrence of this ammonite in Pelsonian shallow water car-
bonate platform facies.

Systematic, bed-by-bed collection of fossils was undertaken in four important sections, at Köveskál (Horog-hegy),
Mencshely (Cser-tetõ III), Aszófõ and Felsõörs. Their detailed description was given in a previous part of this vol-
ume.

THE FAUNA

The systematic collections made in the last two decades provided
several thousand specimens of Pelsonian ammonoids. Not less than
4423 ammonoids were determined at genus or species level; nearly
three thousand of them representing Balatonites sp. indet. The remain-
ing specimens were ranged into 29 taxa. Their specimen number data
are presented per sections in Tables A-1, A-2, A-3, A-4 and A-5. The
complete faunal list:

Proavites hueffeli ARTHABER, 1896
Norites gondola (MOJSISOVICS, 1869)
Norites falcatus ARTHABER, 1896
Alanites ? sp.
Ismidites cf. marmarensis ARTHABER, 1915
Ismidites sp., aff. marmarensis ARTHABER, 1915
Acrochordiceras cf. damesii (NOETLING, 1880)
Acrochordiceras carolinae MOJSISOVICS, 1882
Balatonites cf. ottonis (BUCH, 1849)
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Figure A-1. Situation map showing the most important sections and localities of the Balaton Highland pro-
viding Pelsonian ammonoids. The distribution of Pelsonian formations is shown dark shaded (barbed line

marks the Litér overthrust) 
1 — Köveskál, Horog-hegy; 2 — Mencshely, Cser-tetõ; 3 — Aszófõ; 4 — Felsõörs, Forrás-hegy; 
5 — Szentkirályszabadja, airport quarry; 6 — Balatonalmádi, Megye-hegy; 7 — Veszprém, Szabadság-puszta;

8 — Paloznak Pat–1 borehole

Table A-1. Stratigraphic distribution and number of
collected specimens from the Köveskál (Horog-hegy)

section



Balatonites balatonicus (MOJSISOVICS, 1873)
Balatonites balatonicus (MOJSISOVICS, 1873) morphotype zitteli
Balatonites gemmatus MOJSISOVICS, 1882
Balatonites egregius ARTHABER, 1896, morphotype jovis
Bulogites gosaviensis (MOJSISOVICS, 1882)
Bulogites zoldianus (MOJSISOVICS, 1882)
Bulogites multinodosus (HAUER, 1892)
Bulogites mojsvari (ARTHABER, 1896)
Beyrichites cadoricus (MOJSISOVICS, 1869)
Beyrichites beneckei (MOJSISOVICS, 1882)
Beyrichites cf. reuttensis (BEYRICH, 1867)
Beyrichites ? sp.
Schreyerites loretzi (MOJSISOVICS, 1882)
Schreyerites ragazzonii (MOJSISOVICS, 1882)
Schreyerites sp., aff. splendens ARTHABER, 1896
Schreyerites ? binodosus (HAUER, 1851)
Semiornites sp.
Discoptychites domatus (HAUER, 1851)
Judicarites cf. euryomphalus (BENECKE, 1865)
Noetlingites sp.
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Table A-2. Stratigraphic distribution and number of collected specimens from the Mencshely (Cser-tetõ III) section
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Table A-3. Stratigraphic distribution and number of collected specimens from the Aszófõ I section
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Table A-3. Continuation

2612
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Table A-4. Stratigraphic distribution and number of collected specimens from the Aszófõ II section



The size of the ammonoids is usually small, rarely exceeds 10 cm in
diameter. Larger, but less than 20 cm, individuals are represented by frag-
ments. A single, extraordinarily large specimen reached 22 cm. The small
(1–2 cm) or juvenile specimens are very frequent.

The state of preservation is variable, generally not very good. The
majority of the fossils that were collected from the bituminous lime-
stones, secondary silicification of the shell material is common. This is
advantageous for the preservation of the external ornamentation but
almost invariably conceals the suture lines. The body chambers were
filled with muddy sediment and were more or less compressed and
crushed during later compaction. The phragmocones are filled with cal-
cite, or amorphous silica, or crystalline quartz internal cement. This mate-
rial, withstanding compression, conserved the original shell form. In
more marly facies, the shells were dissolved or replaced by sparry calcite;
ammonoids occur here as internal moulds. In some cases only the body
chambers were filled with sediment and can be extracted as internal
moulds, while the empty or calcite-filled phragmocones get easily crum-
bled.

The fauna shows definite palaeobiogeographic relationship to those of
the Southern Alps and the Northern Calcareous Alps, but many taxa are
shared with the Dinaric region as well. The occurrence of a few, definitely
Germanic faunal elements in the stratigraphically deepest horizons of the
investigated sections points to connection with the Germanic facies realm in
the Early Pelsonian. 

SYSTEMATIC DESCRIPTIONS

In the following descriptions the systematics of TOZER (1981) is used (except for Discoptychites what is taken here
as a separate genus of the family Ptychitidae).

The material is deposited in the Geological and Palaeontological Department of the Hungarian Natural History
Museum (Budapest). The figured specimens are under the inventory numbers M.89.31. and 2003.1.1 to 2003.96.1. 

The dimensions (D = diameter, WH = whorl-height, WW = whorl-width, U = diameter of umbilicus,) are given in
millimetres.

Order Ceratitida HYATT, 1884
Superfamily Noritaceae KARPINSKY, 1889
Family Meekoceratidae WAAGEN, 1895
Subfamily Meekoceratinae WAAGEN, 1895

Genus Proavites ARTHABER, 1896
Proavites hueffeli ARTHABER, 1896

Plate A-I, 1, 2, 3a–b, 4a–b; Figures A-2, A-3, A-4, A-5, A-6, A-7, A-8.

v * 1896 Proavites Hüffeli ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 104, pl. X, figs. 2a–d.
v 1896 Proavites marginatus ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 105, pl. X, figs 4a–c. 
v 1896 Proavites avitus ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 105, pl. X, figs 3a–c. 
? 1896 Proavites avitus ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 239, pl. XIV, figs 12a–c. 
v 1934 Proavites hueffeli, ARTHABER. — SPATH, Catalogue British Museum, Trias, p. 273.

1980 Proavites hueffeli ARTHABER — GU et al., Late Anisian from Doilungdeqen, p. 346, pl. I, figs. 1–5.
? 1986 Proavites cf. proavitus ARTHABER, 1896 — RAKÚS, Ammonites of Reifling Limestones, p. 80, pl. 1, fig. 2, text-figs. 6, 7.
v 1987 Proavites hueffeli ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. II, figs. 4a–b.
v 1987 Proavites marginatus ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. II, figs. 5a–b.
v 1991 Proavites hueffeli ARTHABER, 1896 — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253, pl. 2, fig. 4.
v 1991 Proavites margaritatus ARTHABER, 1896. — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 256, pl. 2, figs. 10a–b.

Material: Twelve specimens of variable state of preservation, mostly with silicified shells; 10 from Aszófõ, 1 from
Mencshely (Cser-tetõ III) and 1 from Vörösberény (Megye-hegy section, bed 38). 
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Table A-5. Stratigraphic distribution and num-
ber of collected specimens from the Felsõörs

section



Dimensions:

Description: Small to medium sized ammonoids with
involute coiling. The whorl-section is high trapezoidal. The
umbilical wall is steep and forms a distinct shoulder with the
flank on the phragmocone; on the body chamber the umbili-
cal shoulder becomes subrounded. The flanks are gently con-
vex, becoming flat ventrally; the venter is tabulate to slightly
concave and bordered with marked ventrolateral shoulders.
The ornamentation is very weak; it consists of faint, sinuous
growth lines. On the body chamber these are slightly convex
in the inner half of the flanks, then become strongly concave
and plicate in the outer half. The peristome follows the same
pattern: the sinuous lateral rims become projected and form a
rectimarginate ventral protrusion. 

The external suture lines are simple, goniatitic, with one
large lateral lobe and one or two, weak, auxiliary umbilical
elements. The width and depth of the lateral lobe may vary
considerably; also, the shape of the second lateral saddle
varies from regular, symmetric to being skewed internally
(dorsally).

Remarks: P. hueffeli is the type species of the genus
Proavites. ARTHABER (1896a, l. c.) described further two
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D WH WW U
56.2 26.1 19.8 10.7
43.9 20.8 18.5 8.7
43.7 21.1 >14.0 9.0
43.5 21.6 14.7 6.3
37.0 19.2 13.6 6.0
32.2 16.7 14.0 5.0
28.0 13.8 11.5 5.0

Figure A-2. Cross section of
Proavites hueffeli ARTHABER,
1896, (2003.88.1.), Aszófõ I,
Bed 17, Balatonicus Zone,

Cadoricus Subzone

Figure A-3. Cross section of
Proavites hueffeli ARTHABER,
1896, (2003.89.1.),  Aszófõ II,
Bed 5, Balatonicus Zone,

Balatonicus Subzone

Figure A-4. Suture line of Proavites hueffeli ARTHABER, 1896,
(2003.1.1.) Aszófõ I, Bed 3, Balatonicus Zone, Balatonicus

Subzone
u = umbilical shoulder, v = ventrolateral shoulder

Figure A-5. Suture line of Proavites hueffeli ARTHABER, 1896,
(2003.2.1.) Aszófõ I, Bed 14, Balatonicus Zone, Cadoricus

Subzone
u = umbilical shoulder, v = ventrolateral shoulder

Figure A-6. Suture line of Proavites hueffeli ARTHABER, 1896,
(2003.96.1.) Aszófõ I, Bed 23, Balatonicus Zone, Cadoricus

Subzone
u: umbilical shoulder, v: ventrolateral shoulder

Figure A-7. Suture line of Proavites hueffeli ARTHABER, 1896,
(2003.89.1.) Aszófõ II, Bed 5, Balatonicus Zone, Balatonicus 

Subzone
u = umbilical shoulder, v = ventrolateral shoulder

Figure A-8. Suture line of Proavites hueffeli ARTHABER, 1896,
(2003.95.1.) Aszófõ I, Bed 12, Balatonicus Zone, Cadoricus Subzone

u = umbilical shoulder, v = ventrolateral shoulder.
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species of Proavites from the “Tiefengraben fauna”: P. marginatus and P. avitus on the basis of slight differences in their
umbilical and ventral parts and in their suture lines. The type material of the above three species was examined in the
collection of the Geologische Bundesanstalt (Vienna). All three figured specimens are rather poorly preserved, they are
fragmentary and crushed, partly in the umbilical partly in the ventral portions. Therefore the external morphological dif-
ferences stressed by ARTHABER (l. c.) can not be endorsed. The deviations between the suture lines (relative depth of the
ventral lobe; the relation between the first lateral saddle and the ventrolateral shoulder; the position of the first auxiliar
lobe to the umbilical shoulder) do not seem diagnostic even in the original specimens and figures of ARTHABER (l. c.).
The series of suture line drawings presented here (Figures A-4–A-8), corresponding to different stages of ontogeny,
exhibits a very wide variation of the simple goniatitic suture. After all, it seems to be justified to unite these three nom-
inal species under the name P. hueffeli, which has the “page-priority”.

Distribution: P. hueffeli was described from the Middle Anisian Gutenstein Limestone of the Northern Calcareous
Alps. Later on the species (including its synonyms) was found in the Anisian of the West Carpathians, the Dinarides (Han
Bulog Limestones; SPATH, l. c.) and Tibet. At the Balaton Highland it was collected from three localities; it ranges from
the Balatonicus Subzone to the Binodosus Subzone.

Family Noritidea KARPINSKY, 1889
Genus Norites MOJSISOVICS, 1869

Norites gondola (MOJSISOVICS, 1869)
Plate A-I, 5a–b, 6, 7; Figure A-9.

* 1869 Ammonites Gondola MOJS. nov. sp. — MOJSISOVICS, Cephalopoden-Fauna des alpinen Muschelkalkes, p. 584, pl. XV,
figs. 3a–b.

v 1872 Amm. cfr. Gondola MOJS. — BÖCKH, A Bakony déli részének földtani viszonyai, p.75.
1882 Norites gondola E. v. MOJSISOVICS. — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 202, pl. LII, figs. 5–8.

? 1896 Norites gondola MOJS. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 88. 
v 1896 Norites cfr. gondola MOJS. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 89, pl. VII, figs. 12a–b.
v ? 1896 Norites psilodiscus ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 92, pl. VIII, figs. 4a–c.
? 1901 Norites gondola MOJS. var. nov. — REIS, Eine Fauna des Wettersteinkalkes, p. 90, pl. IV, figs. 24, 25.
? 1904 Norites gondola MOJSISOVICS 1869. — MARTELLI, Boljevici presso Vir nel Montenegro, p. 97, pl. VIII, figs. 1a–b.
? 1912 Norites (?) sp. indet. cf. Norites gondola MOJS.) — ARTHABER, Fossilfunde am Monte Cucco, p. 355, pl. XVII, figs. 10a–b,

11a–b.
v 1916 Norites gondola MOJS. — LÓCZY, Die geologischen Formationen der Balatongegend, p.111.
v 1916 Norites gondola MOJS. — LÓCZY, Die geologischen Formationen der Balatongegend, p.112.
v 1916 Norites gondola MOJS. — LÓCZY, Die geologischen Formationen der Balatongegend, p.115.
v 1934 Norites gondola (MOJSISOVICS).– SPATH, Catalogue British Museum, Trias, p. 281.

1969 Norites gondola (MOJSISOVICS, 1869) — GAETANI, Anisico Giudicarie, p. 514, pl. 36, figs. 1, 2.
v 1987 Norites cf. gondola (MOJSISOVICS, 1869) — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. II, figs. 2a–b.
v 1991 Norites gondola (MOJSISOVICS, 1869) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.
v 2002 Norites cf. gondola (MOJSISOVICS, 1869) — VÖRÖS & PÁLFY, The Pelsonian at Köveskál, p. 55. pl. I, figs. 2a–b.

Material: 85 specimens of variable state of preservation, mostly with silicified shells; 74 from Aszófõ, 8 from
Mencshely (Cser-tetõ III) and 3 from Köveskál (Horog-hegy).

Dimensions:

Description: The specimens are rather small-sized for the genus. The coiling is very involute; the whorl-section is
high and narrow trapezoidal. The umbilicus is narrow and deep. The umbilical wall is steep and forms a rather sharp
shoulder with the flanks. The flanks are gently and evenly convex and meet the flat venter with a marked ventrolateral
shoulder. Signs of faint, keel-like crests along the ventrolateral shoulders are visible. The ornamentation is very weak; it
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D WH WW U
40.6 22.4 >12.0 4.8
24.6 14.0 7.8 3.4
23.0 11.5 7.2 3.0
21.1 10.5 5.3 3.1
17.7 9.2 5.3 2.5
17.0 9.3 5.2 2.2
16.6 8.8 5.0 2.1
15.7 8.7 5.0 2.1
15.6 8.2 4.5 2.4



consists of faint, gently convex growth lines. The peristome follows the same pattern and
has a somewhat trumpet-like appearance (Pl. A-I, 7).

The details of the suture are unknown; a weathered specimen (Pl. A-I, 6) shows a ceratitic
suture with a small lateral lobe and at least four auxiliary elements at 18 mm diameter.

Remarks: N. gondola is the type species of the genus Norites. ARTHABER (1896a, b)
described further four species of Norites from the Tiefengraben and Rahnbauerkogel fau-
nas, from which N. psilodiscus and N. apioides can tentatively be ranged into N. gondo-
la; examination of the types, kept in the collection of the Geologische Bundesanstalt
(Vienna), revealed that these poorly preserved, crushed specimens has no real diagnostic
features for distinguishing them from N. gondola. On the other hand, N. falcatus
(ARTHABER, 1896) can be maintained as an independent species on the basis of its differ-
ent ornamentation (sinuous growth lines in contrast to convex in N. gondola). 

The assignment of the two specimens figured by ARTHABER (1912, l. c.) to N. gondola is
very doubtful because one of them is too broad, the other is too much compressed in rela-
tion to the standard of this species. BÖCKH’s (1872, l. c.) and LÓCZY’s (1916, l. c.) records
of  N. gondola from the Balaton Highland were confirmed in the collections museum of the
Geological Institute of Hungary (Budapest), the inventory numbers and localities of the
respective specimens are given in parentheses: (T.2263., Aszófõ), (T.100., T.105.,
Köveskál), (T.149., T.328., Mencshely).

Distribution: N. gondola was described from the Anisian Schreyeralm Limestone of the
Northern Calcareous Alps. Later on the species (including its synonyms) was found in other
Anisian localities of the Northern Calcareous Alps, the Southern Alps and the Dinarides
(Han Bulog Limestones; MARTELLI, l. c., SPATH, l. c.). At the Balaton Highland (besides the
old collections) it was collected from three localities; its range is restricted to the
Balatonicus and Cadoricus Subzones.

Norites falcatus ARTHABER, 1896
Plate A-I, 8, 9, 10.

* 1896 Norites falcatus ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 89, pl. VIII, figs. 1a–c. 
v ? 1896 Norites arcuatus ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 227, pl. XIV, figs. 9a–c. 
? 1963 Norites cf. arcuatus ARTHABER 1896. — ASSERETO, Anisico della Val Camonica, p. 28, fig. 6, pl. I, fig. 9.
v 1987 Norites cf. falcatus ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 55. 
v 1987 Norites cf. arcuatus ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 55.
v 1987 Norites cf. psilodiscus ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 55.
v 1991 Norites cf. falcatus ARTHABER, 1896 — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

Material: 53 specimens of variable state of preservation, mostly with silicified shells; all from Aszófõ.
Dimensions:

Description: Medium sized, involute, compressed Norites. The whorl-section is high and narrow trapezoidal. The
umbilicus is narrow and deep. The umbilical wall is steep and forms an angular shoulder with the gently convex flank.
Some of the latter features are not well seen on the body chambers which are almost always crushed. The tabulate ven-
ter is rather narrow and is bordered by very thiny keels protruding from the outer surface of the shell. The ornamenta-
tion consists of fine, sometimes irregular, sinuous, falcate growth lines. The (rarely preserved) peristome follows the
same pattern: it is convex in the internal part and concave in its ventral part (Pl. A-I, 9). 

Suture lines are not visible.
Remarks: N. falcatus was described by ARTHABER (1896, l. c.) along with three other new species of Norites (N. api-

oides, N. arcuatus, N. psilodiscus) from the Anisian of Grossreifling. After the examination of the type material in the
collection of the Geologische Bundesanstalt (Vienna), N. psilodiscus and N. apioides (based on poorly preserved, smooth
specimens) can tentatively be ranged into N. gondola (MOJSISOVICS, 1869). N. falcatus (ARTHABER, 1896) can be main-
tained as an independent species on the basis of its different ornamentation (sinuous growth lines in contrast to convex
in N. gondola). N. arcuatus has a similar ornamentation and general figure, therefore it is thought to be conspecific with
N. falcatus, which latter name is maintained here, by page priority.
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Figure A-9. Cross section of
Norites gondola (MOJ-
SISOVICS, 1869), (2003.84.1.),
Aszófõ I, Bed 14, Balatoni-
cus Zone, Cadoricus Sub-

zone

D WH WW U 
41.8 21.7 >9.0 5.5
41.5 20.8 >9.0 6.0
36.1 18.8 >8.0 5.1
31.8 16.2 >8.5 4.0



The previous record of N. psilodiscus by VÖRÖS (1987, l. c.) in fact relates to specimens with sinuous ornamentation.
Distribution: N. falcatus was described from the Middle Anisian Gutenstein Limestone of the Northern Calcareous

Alps. Later on the species (including its synonyms) was found in the Anisian of the Southern Alps. At the Balaton
Highland it was collected only in the Aszófõ section, where it ranges through the Balatonicus and Cadoricus Subzones. 

Superfamily Dinaritaceae MOJSISOVICS, 1882
Family Dinaritidae MOJSISOVICS, 1882
Subfamily Khvalynitinae SHEVYREV, 1968

Genus Alanites SHEVYREV, 1968

When establishing this genus, SHEVYREV (1968, p. 187) differentiated it from other genera of the subfamily (e.g.
Ismidites ARTHABER, 1915) by its flat (tabulate) venter and by characters of its suture. Later, several representatives of
Alanites and Ismidites were found in North America (SILBERING & NICHOLS 1982, BUCHER 1992a, 1992b, TOZER 1994).
Especially the figures given by SILBERLING & NICHOLS (1982, figs. 8, 10) demonstrate that the sutures of Alanites and
Ismidites are very variable, and that the simple, Alanites-type suture and the more advanced Ismidites-type suture may
occur within one species (l. c. fig. 8). In fact the difference between these two genera seems to become less defined and
the flat venter remained the single relevant distinctive morphological feature. 

Alanites ? sp.
Plate A-VII, 3.

v 1987 Hollandites ? sp. — VÖRÖS, Preliminary results from Aszófõ, p. 56. 

Material: 16 specimens (fragmentary moulds of body chambers); all from Aszófõ.
Dimensions: None of the specimens was suitable for measuring.
Description: The fragments represent lateral and ventral parts of body chambers of small to medium-sized specimens.

The coilig appears to be moderately evolute. The lateral flanks are flat to gently convex. The tabulate to slightly arched
venter is bordered by rather marked ventrolateral shoulders. The flanks are ornamented with weak, gently projected ribs,
becoming stronger ventrally. At the ventrolateral shoulder, the ribs form feeble clavi, then abruptly weaken on the ven-
ter. Longitudinal striae develop on the flanks and, especially strongly, on the venter.

Sutures are not visible.
Remarks: These specimens were previously (VÖRÖS 1987, l. c.) tentatively attributed to Hollandites. Rather similar

forms with tabulate venter, ribs and strigation were published from Nevada by SILBERING & NICHOLS (1982, pl. 28, figs.
21–25) and BUCHER (1992b, pl. 5, figs. 6–8). Especially the latter gave support to the identification of the fragments from
Aszófõ.

Distribution: The genus Alanites was recorded hitherto only from the Bithynian. At the Balaton Highland this form
was collected only in the Aszófõ section, where its range is restricted to the Cadoricus Subzone.

Genus Ismidites ARTHABER, 1915
Ismidites cf. marmarensis ARTHABER, 1915

Plate A-VII, 1a–b, 2a–b; Figure A-10.

* 1915 Ismidites marmarensis ARTH. — ARTHABER, Die Trias von Bithynien, p. 185, fig. 15b, pl. XV, figs. 9, 10a–c.
? 1982 Ismidites aff. I. marmarensis ARTHABER — SILBERLING & NICHOLS, Molluscan fossils Humboldt Range, p. 20, fig. 10, pl.

28, figs. 19–20.
1988 Ismidites marmarensis ARTHABER, 1914 — FANTINI SESTINI, Anisian Ammonites from Gebze, p. 50, pl. 9, fig. 1.

? 1992 Ismidites cf. I. marmarensis ARTHABER — BUCHER, Ammonoids of the Shoshonensis Zone, p. 431, pl. 10, figs. 5–6.

Material: Two incomplete specimens from Aszófõ.
Dimensions:

Description: Small-sized ammonoids for the genus, with rather involute coiling. The whorl-section is high oval to
trapezoidal. The umbilical wall is steep, with pronounced umbilical shoulder. The flanks are gently convex and pass
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gradually to the well arched venter. The flanks are ornamented
with fine, gently sinuous ribs. The ribs reach their maximum
strength at around the transition from the flanks to the venter;
here they form weak clavi; then they vanish on the venter.

The external suture line is dominated by the wide and deeply
indented lateral lobe. The first lateral saddle is high and narrow,
the second lateral saddle is wider. Both saddles are incised up to
their top, and their axis is gently curved, following the coiling.

Remarks: This indistinct form can easily be mistaken for
some Beyrichites, but the sutures are highly diagnostic for the
subfamily Khvalynitinae SHEVYREV, 1968. The relationship
between Ismidites and Alanites SHEVYREV, 1968 were shortly
discussed above, at the latter genus.

Distribution: I. marmarensis was described from the Bithynian
of Turkey, later on, similar forms were published from Nevada,
from the Bithynian and lowermost Pelsonian (lowermost
Shoshonensis Zone). At the Balaton Highland it was collected only
in the Aszófõ section, in the Balatonicus and Cadoricus Subzones.

Ismidites sp., aff. marmarensis ARTHABER, 1915
Plate A-VII, 12a–b; Figure A-11.

Material: A single, incomplete specimen from Aszófõ.
Dimensions: The specimen was not suitable for measuring.
Description: Medium-sized specimen for the genus, with rather involute coiling. The whorl-section is high oval.

The umbilical margin seems to be marked. The flanks are very gently convex and pass gradually to the equably arched
venter. The flanks are ornamented with slightly projected, weak ribs and longitudinal striae. The ribs become stronger

and projected near the rim of the venter, forming gentle clavi.
The strigation is most pronounced at the middle of the flanks,
where three, equally spaced longitudinal elements are well
seen. The middle of these, at around the mid-flank, is the
strongest, and it forms a distinct spiral row of nodes as cross-
ing the radial ribs.

The visible part of the external suture line is dominated by
the very wide and deeply indented lateral lobe. The first lateral
saddle is deeply dissected and, in fact, it seems to be reduced to
a finger-like, slightly incised, narrow saddle. The second lateral
saddle is wider, pointed and incised, reminding a maple-leaf.
The axes of the saddles are markedly bent along the coiling.

Remarks: This form is very similar to I. marmarensis in
shape and in its suture, but the marked strigation makes it dis-
tinctly different.

Distribution: The specimen was collected in the Aszófõ sec-
tion, in the Balatonicus Subzone.

Superfamily Ceratitaceae MOJSISOVICS, 1879
Family Acrochordiceratidae ARTHABER, 1911

Genus Acrochordiceras HYATT, 1877
Acrochordiceras cf. damesii (NOETLING, 1880)

Plate A-II, 1a–b, Plate A-III, 1; Figure A-12.

* 1880 Ammonites (Acrochordiceras) Damesii sp. n. — NOETLING, Trias in Niederschlesien, p. 334, pl. XV, figs. 1, 1a, 1b.
non 1887 Acrochordiceras Damesi NOETLING. — HAUER, Cephalopoden von Han Bulog, p. 22, pl. V, figs. 2a–c.

1990 Acrochordiceras damesi NOETLING, 1880 — DZIK, The ammonite Acrochordiceras, p. 61, fig. 3, pl. 13, 1a, b.
? 1999 Acrochordiceras aff. damesi NOETLING, 1880 — KAIM & NIEDŸWIEDZKI, Middle Triassic ammonoids from Silesia, p. 97, figs.

3A–E, 4B–C, 5B.
1999 Acrochordiceras damesii — URLICHS, Cephalopoden im Muschelkalk, p. 345, fig. 5.

82 ATTILA VÖRÖS

Figure A-10. Suture line of Ismidites cf. marmarensis
ARTHABER, 1915, (2003.49.1.),  Aszófõ I, Bed 13, Balatonicus

Zone, Cadoricus Subzone

Figure A-11. Suture line of Ismidites sp., aff. marmarensis
ARTHABER, 1915, (2003.48.1.),  Aszófõ II, Bed 18, Balatonicus

Zone, Balatonicus Subzone
u = umbilical margin

10 mm
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Material: A single, extraordinarily large, poorly preserved, diagenetically
deformed and partly worn specimen from Aszófõ (Aszófõ II; Bed 40 or 41).

Dimensions:

Description: A very large, moderately involute, rather compressed
Acrochordiceras. The poor preservation reduces the confidence of the following mor-
phological description. The whorl-section is high oval. The umbilicus is of medium
width. The umbilical margin is rounded, but appears to be well marked on the body
chamber. The flanks are gently convex and pass gradually to the narrow, arched ven-
ter. The ornamentation consists of gently concave, projected, rather strong ribs,
becoming very strong on the body chamber. The ribs seem to pass through the ven-
ter and bear weak nodes. The strongest ribs on the body chamber are not tuberculate.
Probably due to erosion, the umbilical margin shows no strong nodes.

Only a small portion of a suture line is preserved on the diagenetically
deformed (dextrally skewed) part of the phragmocone (Figure A-10). This is the
central part of the wide lateral lobe, showing moderately deep dentition.

Remarks: A. damesii is a well-documented species of the Germanic Lower
Muschelkalk. DZIK (1990, l. c.) and URLICHS (1999, l. c.) re-figured the holotype of NOETLING (1880). The large internal
mould clearly shows the details of the suture line with the very wide, almost subcircular and moderately indented lateral
lobe. A. haueri ARTHABER, 1911, based on the figures by HAUER (1887, l. c.), is closely related but differs by its very deeply
incised suture and by being less compressed. A. carolinae MOJSISOVICS, 1882 is usually also more inflated and has 5–6 ribs
per one umbilical node on the body chamber, whereas this ratio is 3.5 to 1 in A. damesi (DZIK 1990, fig. 5).

The determination of the specimen from Aszófõ is very uncertain due to its poor preservation. Nevertheless, the large
size, the strongly compressed whorls and the not deeply indented character of the large lateral lobe speak in favour of
its identification with A. damesi.

Distribution: This species is regarded as a typical form of the Germanic Lower Muschelkalk. It occurred as a single
specimen in the lowermost fossiliferous beds (40 or 41) of the Aszófõ section (Ottonis Subzone).

Acrochordiceras carolinae MOJSISOVICS, 1882
Plate A-I, 11, 12, 13, 14a–b; Figure A-13.

v * 1882 Acrochordiceras Carolinae E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 141, pl. XXVIII, figs. 14a–b.,
pl. XXXVI, figs. 3a–b.

1882 Acrochordiceras Fischeri E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 142, pl. XXXIII, figs. 8a–b.
v 1896 Acrochordiceras undatum ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 235, pl. XV, figs. 2a–d. 

1905 Acrochordiceras Carolinae MOJS. — AIRAGHI, Ammoniti triasici del M. Rite in Cadore, p. 249, pl. VIII, fig. 6.
v 1934 Acrochordiceras carolinae MOJSISOVICS — SPATH, Catalogue British Museum, Trias, p. 395.

1958 Acrochordiceras carolinae MOJSISOVICS — SACCHI VIALLI & VAI, Fauna Triassica Bresciana, p. 69, pl. IV, fig. 17.
? 1973 Acrochordiceras cf. carolinae MOJSISOVICS — PELOSIO, Trias medio di Asklepieion, p. 153, pl. XVII, figs. 3a–b.

1980 Acrochordiceras carolinae MOJSISOVICS — GU et al., Late Anisian from Doilungdeqen, p. 350, pl. II, figs. 12, 13.
? 1980 Acrochordiceras fischeri MOJSISOVICS — GU et al., Late Anisian from Doilungdeqen, p. 351, pl. II, figs. 8, 9.
v 1987 Acrochordiceras cf. carolinae MOJSISOVICS, 1882 — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. II, fig. 3.
v 1991 Acrochordiceras cf. carolinae MOJSISOVICS, 1882 — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 252, pl. 2, fig. 2.
v 1991 Acrochordiceras fischeri MOJSISOVICS, 1882 — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 252.
v 1991 Acrochordiceras undatum ARTHABER, 1896. — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 256, pl. 2, figs. 5a–b.

Material: Nine specimens of variable state of preservation, mostly with silicified shells; all from Aszófõ.
Dimensions:

Description: Small to medium sized acrochordiceratids. The coiling is moderately involute, with slightly compressed
whorls. The body chambers are usually crushed. The whorl-section is subcircular in the inner whorls and tends to high
oval in the outer whorls of the phragmocone. The umbilical wall is steep to overhanging in the outer whorls. The flanks
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and the venter form a continuous curve. The ornamentation consists of umbilical nodes
and simple, strong, slightly projected ribs or rather plicae. The umbilical nodes are
rather irregular in shape, strength and position; their number varies between 6 and 8 on
the last whorl/body chamber. The ribs or plicae start at the umbilical margin or at the
nodes and, with increasing amplitude, they run across the venter where they reach
maximum strength. The ratio between the number of nodes and ribs is 3 to18 on a half-
whorl.

Suture lines are not visible.
Remarks: A. carolinae was described by MOJSISOVICS (1882, l. c.) along with A. fis-

cheri and A. pustericum. This latter, as a finely ribbed form with no umbilical nodes, is
kept as a distinct, clearly separated species. On the other hand, the shape and ornamen-
tation of A. carolinae and A. fischeri shows the same basic features, and the weak differ-
ences given by MOJSISOVICS (l. c.: degree of inflation, coarseness of ornamentation) seem
to be connected by transitions, shown also by the specimens from Aszófõ. However, the
ratio between the number of nodes to number of ribs seems to be more or less constant,
around 1 to 5. Therefore the two nominal species are taken as conspecific and the name
A. carolinae is maintained by page priority. This goes for the earlier records of A. fischeri
by GU et al. 1980, l. c.) and TATZREITER & VÖRÖS (1991, l. c.), as well. 

The holotype of A. undatum ARTHABER, 1896 was examined in the collection of the
Geologische Bundesanstalt (Vienna) and was re-figured by TATZREITER & VÖRÖS (1991,
pl. 2, figs. 5a–b); it apparently falls within the range of variability of A. carolinae.

A. damesii (NOETLING, 1880) differs from  A. carolinae by being more compressed
and by having 3–4 ribs per one umbilical node on the body chamber (see DZIK 1990,
fig. 5), whereas this ratio is 5–6 to 1 in A. carolinae. 

Distribution: A. carolinae was described from the Anisian Schreyeralm Limestone of the Northern Calcareous Alps.
Later on, the species and its synonyms were recorded from the Southern Alps, from the Hallstatt (Han Bulog) Limestone
of the Dinarides and Epidhavros, and Tibet. At the Balaton Highland it was collected only in the Aszófõ section, where
it ranges through the Balatonicus and Cadoricus Subzones.

Family Balatonitidae SPATH, 1951
Genus Balatonites MOJSISOVICS, 1879
Balatonites cf. ottonis (BUCH, 1849)

Plate A-I, 15.

* 1849 Ammonites Ottonis — BUCH, Über Ceratiten, p. 18, pl. IV, figs. 4, 5, 6.
? 1867 Ammonites Ottonis — BEYRICH, Über einige Cephalopoden, p. 110 (partim), pl. IV, figs. 1a-c (? non fig. 2).
? 1880 Ammonites (Ceratites) Ottonis BUCH. — NOETLING, Trias in Niederschlesien, p. 334, pl. XIV, figs. 12a, 12b.

1882 Balatonites cf. Ottonis (v. BUCH) E. v. M. — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 78, pl. V, fig. 1., pl. VI, figs. 1a–b.
v ? 1915 Balatonites cfr. Ottonis BUCH sp. — ARTHABER, Die Trias von Bithynien, p. 129, pl. XII, figs. 7a–c.
? 1915 Balatonites Zimmeri nov. spec. — RASSMUSS, Alpine Cephalopoden im niederschlesischen Muschelkalk, p. 292, pl. 3, figs. 1, 3.
v 1987 Balatonites cf. ottonis (BUCH, 1848) — VÖRÖS, Preliminary results from Aszófõ, p. 56.
? 1988 Balatonites aff. ottonis (BUCH, 1848) — FANTINI SESTINI, Anisian Ammonites from Gebze, p. 58, pl. 11, fig. 4.

1990 Balatonites ottonis (von BUCH, 1849) — DZIK, The ammonite Acrochordiceras, p. 65, pl. 15, figs. 1a–b, 2.
? 1990 Balatonites zimmeri RASSMUSS, 1915 — DZIK, The ammonite Acrochordiceras, p. 64, pl. 14, figs. 3a–b.
v 1991 Balatonites cf. ottonis (BUCH, 1848) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

1994 Balatonites cf. ottonis — BALINI, Triassic cephalopods of the Curionii collection, p. 58, pl. 5, figs. 1, 2.
v 1998 Balatonites cf. ottonis (BUCH, 1848) — VÖRÖS, A Balatonfelvidék triász ammonoideái, p. 15.
? 1999 Balatonites zimmeri — URLICHS, Cephalopoden im Muschelkalk, p. 345, fig. 6.

1999 Balatonites ottonis (BUCH, 1849) — KAIM & NIEDŸWIEDZKI, Middle Triassic ammonoids from Silesia, p. 109, figs. 10C, 11A, 11B.
1999 Balatonites ottonis (BUCH 1849) — BRACK et al., Pelagic successions, p. 862 (partim), figs. 6a–d (non figs 6e–f).

Material: Six, poorly preserved, incomplete specimens from Aszófõ.
Dimensions:

Description: The best preserved specimen is an incomplete cast of a body chamber with some remnants of the phrag-
mocone. It is a medium-sized Balatonites. The coiling is moderately evolute. The whorl-section is compressed, high oval
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Figure A-13. Cross section of
Acrochordiceras carolinae MOJ-
SISOVICS, 1882, (2003.14.1.),
Aszófõ I, loose (around Bed 3),
Balatonicus Zone, Balatonicus

Subzone
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to subquadrate; the umbilical margin is subrounded. The details of the ornamentation are visible only on one flank, the
other side and the venter is worn. The rather widely spaced strong ribs are almost radial, slightly projected. Instead of
bifurcation, secondary ribs are inserted in the outer half of the flank. Tuberculation is restricted to the inner half of the
primary ribs. The strongest row of tubercles runs at the middle of the flank.

Suture lines are not visible.
Remarks: B. ottonis was founded on material from the Germanic Basin by BUCH (l. c.). One of the specimens figured

by BEYRICH (1867, pl. IV, figs. 1a–c) can be taken as a B. ottonis, whereas the other (l. c., fig. 2) seems more similar to
B. balatonicus (MOJSISOVICS, 1873). NOETLING’s figures (1880, l. c.) are not informative enough to definitely decide their
specific attribution. 

Later, B. ottonis was recorded also in Alpine localities (MOJSISOVICS, l. c.), and the possibility of a wider morpholog-
ical interpretation of the species appeared. This wider interpretation, preferred also by the present author, was indirectly
supported by the recent, morphometric study of Balatonites populations by HOHENEGGER & TATZREITER (1992) where they
grouped most of the previously described nominal Balatonites species into two, variable species: B. balatonicus and B.
egregius. B. ottonis was not involved. It is tempting to consider B. ottonis as a third, important, variable species embrac-
ing the very evolute, less tuberculate forms with strong, widely spaced ribbing. This idea (suggested also by KAIM &
NIEDŸWIEDZKI, 1999, p. 109, BRACK et al. 1999, p. 863, and TATZREITER 2001, p. 159) ought to be confirmed by morpho-
statistical studies. The copious material collected by BRACK et al. 1999) in Lombardy at Mojsisovics’s classical locality
(Val dei Gatti, Schilpario) will hopefully permit a detailed study (H. RIEBER, pers comm.). Tentatively accepting this inter-
pretation, some of the Silesian Balatonites species erected by RASSMUSS (1915) (first of all B. zimmeri) may taken as con-
specific with B. ottonis. The items of the above synonymy are mostly repeated illustrations of earlier records: e.g. BALINI

1994 after MOJSISOVICS 1882; DZIK after BUCH 1849 and RASSMUSS 1915; URLICHS 1999 after RASSMUSS 1915.
The original specimens of ARTHABER (1915, Bithynien) were examined when they were on loan from Stuttgart at F.

Tatzreiter in Vienna. The specimen figured by ARTHABER (l. c., pl. XII, figs. 7a–c) somewhat differs from B. ottonis (and
most other Balatonites, except perhaps B. hystrix ARTHABER, 1896) in its ventral ornamentation: instead of a distinct
nodose keel, here the projected lateral ribs form chevron-like row of crests arcoss the fastigate venter.

B. ottonis seems to be the earliest species of the genus Balatonites both as its date of publication and as its stratigraphical
record is concerned. In Silesia it occurs in a narrow horizon within the Upper Gogolin Beds representing the upper part of the
Lower Anisian and lowermost part of the Pelsonian (KAIM & NIEDŸWIEDZKI 1999). In the Alpine region the occurrences are
not well dated, but BRACK et al. (1999) concluded that their ottonis-fauna (in the Angolo Formation) lies deeper than the base
of the Prezzo Limestones in the Stabol Fresco section and this separate level below other Balatonites faunas can be correlated
with the Germanic facies areas. In Aszófõ, B. ottonis appears in the lowermost fossiliferous beds (VÖRÖS 1998, l. c.).

Distribution: This species is a typical form of the Lower Muschelkalk of the Germanic facies area but occurs also in
the Anisian of the Southern Alps. At the Balaton Highland it was collected only in the Aszófõ section, where it ranges
from the Ottonis Subzone to the lower part of the Balatonicus Subzone.

Balatonites balatonicus (MOJSISOVICS, 1873)
Plate A-I, 16, 17, 18; Plate A-II, 2a–b, 3a–b; Plate A-III, 2a–b, 3a–b, 4, 5; 

Plate A-IV, 1, 2a–b, 3, 4a–b; Figures A-14, A-15, A-16.

v 1872 Ammonites Balatonicus sp. n. — BÖCKH, A Bakony déli részének földtani viszonyai, p. 62.
v * 1873 Trachyceras Balatonicum E. v. MOJSISOVICS — MOJSISOVICS, Über einige Trias-Versteinerungen, p. 426 (partim), pl. XIII,

figs. 3a–b, (non figs. 4a–b).
v 1882 Balatonites balatonicus E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 78 (partim), pl. IV, figs. 2a–b,

4, 5a–b, 6a–b (non figs. 3a–b), pl. XXX, fig. 20.
? 1894 Balatonites balatonicus - E. MOJS: — TOMMASI, Fauna del calcare conchigliare di Lombardia, p. 132, pl. II, fig. 11.
v non 1896 Balatonites balatonicus MOJS. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 60, pl. VI, figs. 2a–d, 3a–c. 
v 1903 Balatonites lineatus ARTH. — ARTHABER, Neue Funde im Muschelkalk des südlichen Bakony, p. 11.
v 1903 Balatonites cfr. Scylla ARTH. — ARTHABER, Neue Funde im Muschelkalk des südlichen Bakony, p. 11.

1912 Balatonites balatonicus MOJS. — ARTHABER, Fossilfunde am Monte Cucco, p. 350, pl. XVII, figs. 7a–b.
v 1916 Balatonites jubilans ARTH. var. — LÓCZY, Die geologischen Formationen der Balatongegend, p.111 and 115.
v 1916 Balatonites balatonicus MOJS. — LÓCZY, Die geologischen Formationen der Balatongegend, p.115.
? 1966 Balatonites balatonicus (MOJSISOVICS ), 1873 — ASSERETO, Cefalopodi anisici in Val Romana, p. 597, pl. 39, fig. 2.
non 1980 Balatonites balatonicus (MOJSISOVICS ) — GU et al., Late Anisian from Doilungdeqen, p. 353, pl. II, figs. 26, 27, text-fig. 7.
? 1986 Balatonites ex gr. balatonicus (MOJSISOVICS, 1873) — RAKÚS, Ammonites of Reifling Limestones, p. 80, pl. 1, figs. 7, 8,

text-fig. 8.
v 1987 Balatonites balatonicus (MOJSISOVICS, 1872) — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. I, figs. 1a–b, 2.
v 1987 Balatonites variesellatus ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 56.
? 1988 Balatonites balatonicus (MOJSISOVICS, 1873) — FANTINI SESTINI, Anisian Ammonites from Gebze, p. 57, pl. 11, fig. 5.
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v 1991 Balatonites balatonicus (MOJSISOVICS, 1873). — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253, pl. 1, fig. 3.
v 1992 Balatonites balatonicus (MOJSISOVICS, 1873) — HOHENEGGER & TATZREITER, Morphometric methods, p. 811, figs. 18/1-3,

18/9-13, 19/7-11, 19/16-17.
? 1995 Balatonites balatonicus (MOJSISOVICS, 1873) — MIETTO & MANFRIN, Triassic ammonoid standard scale, p. 547, pl. 1, fig. 5.
v 1998 Balatonites balatonicus (MOJSISOVICS ) — VÖRÖS, A Balatonfelvidék triász ammonoideái, p. 74, pl. I, figs. 2, 3.
v 2002 Balatonites balatonicus (MOJSISOVICS, 1872) — VÖRÖS & PÁLFY, The Pelsonian at Köveskál, p. 55. pl. I, figs. 1a–c, 3, 4.

Material: 396 specimens of variable preservation; mostly with silicified shells; 295 from Aszófõ, 91 from Mencshely
(Cser-tetõ III),  8 from Köveskál (Horog-hegy), 1 from Veszprém (“Szabadság-puszta”) and 1 from Szentkirályszabadja
(“airport quarry”).

Dimensions:

Description: Medium to large sized Balatonites. The conch is compressed, the coiling is moderately evolute. The
whorl-section is high oval to subpentagonal. The umbilical wall is steep in the inner whorls and becomes subround-
ed during growth. The flanks are gently convex, almost flat. On the phragmocone, the venter is fastigate and forms
a marked edge with the flanks; the degree of fastigation decreases on the body chamber. The ornamentation consists
of strong, gently projected, prorsiradiate ribs and variable tubercles. The ribbing is rather irregular: in some cases
the ribs simply become stronger ventrally, bifurcation is rare, insertion of secondary ribs may start either at the
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Figure A-14. Cross section of  Balatonites bala-
tonicus (MOJSISOVICS, 1873), (2003.81.1.),
Mencshely (Cser-tetõ III), Bed 19, Balatonicus

Zone, Cadoricus Subzone. 

Figure A-15. Cross section of  Balatonites ba-
latonicus (MOJSISOVICS, 1873), (2003.76.1.),
Aszófõ II, Bed 5, Balatonicus Zone, 

Balatonicus Subzone



umbilical shoulder or near the ventrolateral margin.
Projected ribs continue on the venter forming a
chevron pattern. Weak, intercalatory riblets may
occur throughout on the shell. Ordinarily, there are
three rows of tubercles on the flanks and a fourth
one on the ventral keel. One to four accessory tuber-
cles may appear irregularly on the ribs of the flanks,
more frequently in the inner, rarely in the outer
(ventral) half. The main lateral tubercles may devel-
op into strong spines; the ventrolaterals tend to form
elongated clavi. The ventral tubercles tend to form
a serrate keel. The ornamentation of the inner
whorls shows two types (connected with transition:
one with coarse ornamentation with widely spaced,
strong ribs and tubercles and another with almost
smooth surface and widely spaced constrictions
(this may be termed as Cuccoceras stage).

The external suture lines were rarely observed. The simple ceratitic suture shows one deep lateral lobe and one or
two, moderately deep, auxiliary umbilical elements. The second lateral saddle is larger than the first one. The frilling of
the lobes is irregular but simple.

Remarks: B. balatonicus is the type species of the genus Balatonites. Except the suture lines, it was profusely illus-
trated by MOJSISOVICS (1873, 1882); the holotype, kept in the collections (The Geological Museum of Hungary) of the
Geological Institute of Hungary (GIH, Budapest) under the inventory number T.349. is re-figured herein (Plate A-IV, 1).
The type series of Mojsisovics contains, besides typical B. balatonicus, another form which is regarded by the present
author as belonging to “B. egregius, morphotype jovis” (MOJSISOVICS 1873, pl. XII, figs. 4a–b; MOJSISOVICS 1882, pl.
IV, figs. 3a–b). This specimen is available in the collections of the GIH (Budapest) under the inventory number T.145.
B. balatonicus, even in this restricted sense, is still a very variable species and was only rarely misinterpreted by later
workers. The figure given by TOMMASI (1894, l. c.) is rather vague but approximately shows the main characters of B.
balatonicus (N. B.: in the explanation of the plate the specimen is named as B. ottonis). The specimen from Val Romana
figured by ASSERETO (1966, l. c.) shows unusually dense ribbing. The Tibetan specimen figured by GU et al. 1980, l. c.)
seems to be a typical representative of the “morphotype jovis”. 

In a recent morphometric study of Balatonites populations, HOHENEGGER & TATZREITER (1992) grouped the majority of
the previously described nominal Balatonites species into two, variable species: B. balatonicus and B. egregius. In accor-
dance with this interpretation, ARTHABER’s specimens from Grossreifling (1896, l. c.) are excluded from B. balatonicus.

The older records from the Balaton Highland were revised in the collections of the GIH (Budapest); the inven-
tory numbers and localities of the respective specimens are given in parentheses, according to authors. ARTHABER

(1903, l. c.: B. lineatus T.1520, Veszprém, Alsó-Erdõ), B. cfr. scylla T.1523, same locality); LÓCZY (1916, l. c.: B.
jubilans T.2393, Aszófõ, T148, Mencshely); LÓCZY (1916, l. c.: B. balatonicus T.137., T. 140., 150., Mencshely).

RAKÚS (1986, l. c.) figured a very poorly preserved specimen but the illustrated sutures seem to support the attribution.
B. balatonicus is represented in the rich Balatonites collection of the Natural History Museum (London). This mate-

rial, purchased from V. Havelka and regrettably not registered by SPATH (1934), came from Han Bulog-type limestones
from Mali Durmitor (Montenegro) and Stavljan,Volujak (Bosnia). 

Distribution: B. balatonicus was described from the Anisian of the Balaton Highland and was recorded at many
localities of the Alps, West Carpathians, Dinarides and Turkey. During the recent collections, at the Balaton
Highland it was found at five localities; its range is restricted to the Balatonicus and Cadoricus Subzones.

Balatonites balatonicus (MOJSISOVICS, 1873)
morphotype zitteli

Plate A-IV, 5; Plate A-V, 1, 2, 3.

? 1882 Balatonites Zitteli E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 80 (partim), pl. V, figs. 2a–b, (non pl.
XIX, figs. 3a–b).

v ? 1916 Balatonites lineatus ARTH. — LÓCZY, Die geologischen Formationen der Balatongegend, p. 114.
v 1987 Balatonites zitteli MOJSISOVICS, 1882 — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. I, figs. 4a–b.
v 1987 Balatonites cf. pragsensis (LORETZ, 1875) — VÖRÖS, Preliminary results from Aszófõ, p. 56.
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Figure A-16. Suture line of  Balatonites balatonicus (MOJSISOVICS, 1873),
(2003.16.1.), Mencshely (Cser-tetõ III), Bed 15, Balatonicus

Zone, Cadoricus Subzone
u = umbilical margin, v = ventrolateral margin, vn = ventral node, vln = 

ventrolateral node

10 mm



Material: 29 specimens of variable state of preservation, partly with silicified shells; 28 from Aszófõ, 1 from
Veszprém (“Szabadság-puszta”).

Dimensions:

Description: Medium-sized Balatonites. The conch is strongly compressed, the coiling is moderately evolute. The
whorl-section is high oval. The umbilical wall is rather steep but becomes subrounded on the body chamber. The flanks
are very slightly convex, nearly flat. The venter is sharply fastigate but becomes blunt on the body chamber. The orna-
mentation consists of weak, prorsiradiate ribs and fine but marked tubercles. The ribbing is rather regular; bifurcation is
rare; secondary ribs are inserted usually in the outer third of the flank, rarely the secondary ribs start at the inner third.
Fine riblets appear irregularly on the body chamber. The primary ribs continue on the venter in the form of a weak
chevron pattern. The tubercles are arranged into regular spiral rows. Three rows, an umbilical, a lateral, and a ventrolat-
eral, develop on the flanks, and another row on the ventral keel. The lateral row of tubercles runs at the middle of the
flank; the tubercles are regularly spaced and form a very prominent spiral on the almost smooth flank.

Suture lines are not visible.
Remarks: In a recent morphometric study of Balatonites populations, HOHENEGGER & TATZREITER (1992) grouped the

majority of the previously described nominal Balatonites species into two, variable species: B. balatonicus and B.
egregius. The Balatonites population of the Aszófõ section, including the especially weakly ornamented group described
here, should belong to B. balatonicus. Nevertheless, it was felt reasonable to distinguish and describe this group as a
morphotype zitteli within the species B. balatonicus. The name does not necessary implies a specific identity with B. zit-
teli MOJSISOVICS though the morhological similarity is obvious. 

The smaller specimen figured by MOJSISOVICS (1882, pl. XIX, figs. 3a–b) probaly does not belong to Balatonites.
The original was not found in the museum of the GIH (Budapest), but new collections at the locality Nagyvázsony (now
Vöröstó, Akol-domb) restricted the age of those strata to the Late Illyrian (VÖRÖS 1998, p. 49).

LÓCZY’s record (1916, l. c.: B. lineatus, Hidegkút) from the Balaton Highland was revised in the collections of the
GIH (Budapest); the specimen (inventory number T.2171) seems to belong to the morphotype zitteli. 

This morphotype is represented in the rich Balatonites collection of the Natural History Museum (London). The
material, purchased from V. Havelka and regrettably not registered by SPATH (1934), came from Han Bulog-type lime-
stones from Mali Durmitor (Montenegro) and Stavljan,Volujak (Bosnia).

Distribution: B. balatonicus morphotype zitteli is frequent in the Balaton Highland; in the Aszófõ section it ranges
through the Balatonicus and Cadoricus Subzones. It was found in the Anisian of the Dinarides and may be present in the
Northern Calcareous Alps.

Balatonites gemmatus MOJSISOVICS, 1882
Plate A-V, 4, 5, 6a–b.

v * 1882 Balatonites gemmatus E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 81, pl. VI, figs. 3a–b.
v ? 1903 Balatonites cfr. transfuga ARTH. — ARTHABER, Neue Funde im Muschelkalk des südlichen Bakony, p. 12.
v 1991 Balatonites cf. gemmatus MOJSISOVICS, 1882 — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.
v 1998 Balatonites cf. gemmatus (MOJSISOVICS) — VÖRÖS, A Balatonfelvidék triász ammonoideái, p. 74, pl. I, fig. 1.

Material: Seven specimens of variable state of preservation; 6 from Aszófõ, 1 from Veszprém (“Szabadság-puszta”).
Dimensions:

Description: Medium-sized Balatonites with compressed whorls and moderately evolute coiling. The whorl-section
is high oval to subpentagonal. The umbilical wall is rather steep. The flanks are gently convex. The venter is highly fasti-
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gate even on the body chamber. The ornamentation consists of moderately strong, projected ribs and equally strong
tubercles. The ribbing is rather dense; secondary ribs are inserted at various distances from the umbilical margin. The
ribs are projected at the venter forming a chevron-like pattern. All ribs (primaries and secondaries) carry distinct tuber-
cles of nearly equal strength. The tubercles are arranged into 6–7 spiral rows on the flanks of the body chamber. In some
cases this interaction between ribbing and tuberculation produces a trachyceratid-like ornamentation (e.g. Plate A-V, 4).
The elevated row of gently elongated ventral tubercles form a distinct serrate keel.

Suture lines are not visible.
Remarks: By its trachyceratid-like ornamentation, B. gemmatus is an exceptionally distinct species within its genus.

From among the possibly related forms, B. transfuga ARTHABER, 1896 is much more compressed and possesses a finer
and denser ornamentation. The ornamentation of the flanks of B. margaritatus FRECH, 1903 is also somewhat similar to
B. gemmatus, but the robust body chamber with almost flat venter makes strong difference. The provenance of type spec-
imen of B. margaritatus is at least doubtful. It is kept in the collections (The Geological Museum of Hungary) of the
Geological Institute of Hungary (GIH, Budapest) under the inventory number T.834. and, according to FRECH (1903),
was collected from Felsõörs, from the Reitzi Zone. If it is true, the specimen must be a derived fossil from the deep
underlying Balatonicus Zone (Pelsonian). The little rock material attached to the specimen does not give decisive evi-
dence but seems to differ from the usually grey, bituminous Pelsonian limestones of the surrounding region.
Alternatively, we may suppose that this single specimen came from some quite distant locality and was mixed acciden-
tally to other ammonites of the Reitzi Zone from Felsõörs in the museum collections.

ARTHABER’s record (1903, l. c.: B. cfr. transfuga, Balatonfüred) from the Balaton Highland was revised in the col-
lections of the GIH (Budapest); the specimen (inventory number T.2344) probably belongs to B. gemmatus.

Distribution: B. gemmatus was described from the Anisian Schreyeralm Limestone of the Northern Calcareous Alps.
At the Balaton Highland it was found in two localities; in the Aszófõ section its range is restricted to the Balatonicus
Subzone.

Balatonites egregius ARTHABER, 1896,
morphotype jovis

Plate A-V, 7a–b, 8, 9, 10, 11.

v 1873 Trachyceras Balatonicum E. v. MOJSISOVICS . — MOJSISOVICS, Über einige Trias-Versteinerungen, p. 426 (partim), pl. XIII,
figs. 4a–b, (non figs. 3a–b).

v 1882 Balatonites balatonicus E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 78 (partim), pl. IV, (figs. 3a–b, only).
v * 1896 Balatonites Jovis ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 212, pl. XII, figs. 4a–c. 

1896 Balatonites Doris ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 213, pl. XII, figs. 5a–c. 
v 1896 Balatonites Peleus ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 219, pl. XIII, figs. 5a–c. 
v ? 1896 Balatonites Haueri ARTH. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 211, pl. XII, figs. 3a–c. 
? 1915 Balatonites constrictus v. ARTH. — RASSMUSS, Alpine Cephalopoden im niederschlesischen Muschelkalk, p. 300, pl. 2, figs.

3, 4.
v ? 1916 Balatonites cf. lineatus ARTH. — LÓCZY, Die geologischen Formationen der Balatongegend, p.115.
? 1980 Balatonites balatonicus (MOJSISOVICS) — GU et al., Late Anisian from Doilungdeqen, p. 353, pl. II, figs. 26, 27, text-fig. 7. 
? 1986 Balatonites sp. cf. Balatonites jovis ARTHABER, 1896 — PARNES, Triassic cephalopods from the Negev, p. 26, pl. 4, figs.

10–12.
v 1987 Balatonites jovis ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. I, figs. 3a–b.
v 1991 Balatonites egregius ARTHABER, 1896 (= B. jovis Art.) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253, pl. 1,

fig. 8.
v 1992 Balatonites egregius ARTHABER, 1896 — HOHENEGGER & TATZREITER, Morphometric methods, p. 811 (partim), figs.

18/14–15, 19/14–15.
1999 Balatonites jovis ARTHABER, 1896 — KAIM & NIEDŸWIEDZKI, Middle Triassic ammonoids from Silesia, p. 109, figs. 10D, 11C.

Material: 28 specimens of variable state of preservation; 24 from Aszófõ, 3 from Mencshely (Cser-tetõ III) and 1
from the surroundings of Felsõörs.

Dimensions:

Description: Medium-sized Balatonites with strongly compressed conch and moderately evolute coiling. The whorl-
section is high oval. The umbilical wall is rather steep. The flanks are very slightly convex. The venter is fastigate but
becomes blunt on the body chamber. The ornamentation consists of very dense, weak, markedly prorsiradiate ribs and
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fine tubercles. The ribbing is rather irregular; bifurcation is rare; insertion of secondary ribs may start either at the umbil-
ical shoulder or near the ventrolateral margin. Fine riblets appear irregularly on the body chamber. The ribs continue on
the venter in the form of a weak chevron pattern. The umbilical, lateral and ventrolateral tubercles are arranged into reg-
ular spiral rows. An additional row of fine tubercles may appear in the inner (umbilical) half of the flank on the body
chamber. The ventral keel bears a weak row of tubercles.

Suture lines are not visible.
Remarks: In a recent morphometric study of Balatonites populations, HOHENEGGER & TATZREITER (1992) grouped the

majority of the previously described nominal Balatonites species into two, variable biological species: B. balatonicus
and B. egregius. The nominal species B. jovis ARTHABER, 1896 was ranged into B. egregius, the indigenous biospecies
of the Rahnbauerkogel fauna. However, it was stated also, that some specimens of the deeper stratigraphic horizons of
the Aszófõ fauna belong to B. egregius, and one specimen from Aszófõ, previously called B. jovis by VÖRÖS (1987), was
figured under the name B. egregius (HOHENEGGER & TATZREITER, l. c. figs. 19/14–15). On this basis, it was felt reason-
able to distinguish and describe this group as a morphotype jovis within the species B. egregius, by the most apparent
distinctive characters of the weak, dense, prorsiradiate ribbing and the weak tuberculation.

This morphotype was represented in the original type series of B. balatonicus in MOJSISOVICS (1873, 1882, l. c.) as
a distinctly different, densely and weakly ribbed form (kept in the collections of the GIH, Budapest, under the inven-
tory number T.145.).

Some of the variable Balatonites specimens found in the Germanic Lower Muschelkalk (e.g. the records in the above
synonymy by RASSMUSS, l. c. and KAIM & NIEDŸWIEDZKI, l. c.) probably belong to “jovis”, based on the charcter of their
ornamentation. The same holds true for the records by GU et al. 1980, l. c., under the name B. balatonicus) and by LÓCZY

(1916, l. c., under the name B. cf. lineatus, kept in the collections of the GIH, Budapest, under the inventory number
T.139.).

The Balatonites specimen figured by PARNES (1986, l. c.) is very poorly preserved for allowing a definite attribution
to this taxon.

Distribution: This morphotype is known from the Northern Calcareous Alps and the Balaton Highland to the
Germanic Basin, where it seems to be confined to the deepest part of the Pelsonian or to the uppermost Bithynian. It
would be very widespread, if its occurrence in Israel and Tibet is confirmed. At the Balaton Highland it was found in
three localities; in the Aszófõ and Mencshely sections it ranges from the Ottonis to the Balatonicus Subzone.

Genus Bulogites ARTHABER, 1912
Bulogites zoldianus (MOJSISOVICS, 1882)

Plate A-VI, 1a–c; Figure A-17.

1851 A. (Ceratites) binodosus n. sp. — HAUER, Venetianer Alpen gesammelten fossilien, p. 114 (partim), pl. XIX, figs. 3a–b. non
figs. 1, 3, 4).

v * 1882 Ceratites zoldianus E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 39, pl. X, figs. 5, 6a–b.
v ? 1916 Ceratites sp. ex aff. Zoldianus MOJS. — LÓCZY, Die geologischen Formationen der Balatongegend, p. 114.
? 1926 Ceratites zoldianus E. v. MOJSISOVICS — ASSMANN, Wirbellosen der oberschlesischen Trias, p. 526 (partim), pl. 9, figs.

5a–b. non fig. 6)
? 1937 Ceratites zoldianus E. v. MOJS. — ASSMANN, Revision der Fauna oberschlesischen Trias, p. 104 (partim), pl. 22, figs. 2a–b.

non fig. 3)
1963 Bulogites zoldianus (MOJSISOVICS) 1882. — ASSERETO, Anisico della Val Camonica, p. 61 (partim), fig. 22 (?), pl. VI, fig.

3, (non ? figs. 4, 5, 6).
1969 Bulogites aff. zoldianus (MOJSISOVICS, 1882) — GAETANI, Anisico Giudicarie, p. 519, pl. 36, figs. 8a–b, 9, 10.

? 1986 Bulogites ex gr. zoldianus (MOJSISOVICS, 1882) — RAKÚS, Ammonites of Reifling Limestones, p. 82, pl. 1, fig. 6, text-fig. 9.
v 1987 Bulogites zoldianus (MOJSISOVICS, 1882) — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. III, figs. 1a–b.
v 1991 Bulogites zoldianus (MOJSISOVICS, 1882) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253, pl. 2, fig. 1.

Material: Nine incomplete specimens from Aszófõ.
Dimensions:

Description: The specimens (moulds of body chambers) are medium-sized for the genus. The whorls are moderate-
ly compressed; the cross-section is subquadratic. The umbilical wall is steep and smooth; the umbilical edge is subround-
ed. The flanks are flat to gently convex and forms a rather well marked ventrolateral shoulder with the flat, gently arched
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venter. The flanks are ornamented with moderately strong ribs and nodes. The prorsiradiate ribs are gently sinuous; their
number increases by bifurcation and insertion at around the mid-flank. In the ventral third of the flank the ribs show their
maximum strength, then somewhat weaken near the ventrolateral margin. There are three, an umbilical, a lateral and a ven-
trolateral, rows of nodes on the flank. The umbilical nodes are weak and fade out on the body chamber. The lateral nodes
are the sites of occasional bifurcation of ribs at around the one-third of the flank. The
ventrolateral nodes are the strongest; they are gently elongated, in the form of clavi.

Suture lines are not visible.
Remarks: MOJSISOVICS (1882, l. c.) based his new species zoldianus on a figure by

HAUER (1851, pl. XIX, figs. 3a–b) so separating this characteristically ornamented body
chamber from HAUER’s extremely widely interpreted type series of “C. binodosus”.

LÓCZY’s record (1916, l. c.) from the Balaton Highland (Hidegkút) was revised in
the collections of the GIH (Budapest); the specimen (inventory number T.2170)
seems to belong to B. zoldianus.

One of ASSMANN’s figured specimens (1926, pl. 9, figs. 5a–b) may belong to B.
zoldianus after its characteristic ribbing and cross-section, whereas the other (fig. 6)
shows very different ornamentation. The same specimens were figured again by
ASSMANN (1937, l. c.) and the above remarks hold true for them.

ASSERETO (1963, l. c., pl. VI, fig. 3.) re-figured the holotype of B. zoldianus. His
other three figured specimens probably belong to different species. The specimens
figured by RAKÚS (1986, l. c.) are very poorly preserved showing only vague orna-
mentation but the cross-section seems definitive.

Distribution: B. zoldianus was described from the Anisian of the Southern Alps,
later it was found at the Balaton Highland, in the West Carpathians and probably in
the Muschelkalk of the Germanic facies area. At the Balaton Highland it was found in the Aszófõ section where its range
is restricted to the higher part of the Zoldianus Subzone.

Bulogites gosaviensis (MOJSISOVICS, 1882)
Plate A-VI, 2; Figure A-18.

v * 1882 Ceratites gosaviensis E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 39, pl. X, figs. 8a–b.
? 1905 Ceratites gosaviensis MOJS. — AIRAGHI, Ammoniti triasici del M. Rite in Cadore, p. 242, pl. VIII, fig. 3.
v ? 1916 Ceratites cf. gosaviensis MOJS. — LÓCZY, Die geologischen Formationen der Balatongegend, p. 110.

1963 Bulogites gosaviensis gosaviensis (MOJSISOVICS) 1882. — ASSERETO, Anisico della Val Camonica, p. 50, fig. 17, pl. III, figs.
6a–d, 7a–b.

v non 1973 Bulogites? cf. gosaviensis (MOJS., 1882) — RIEBER, Cephalopoden aus der Grenzbitumenzone, p. 62, fig. 13r, pl. 16, figs.
4, 5, 6.

? 1980 Reiflingites cf. gosaviensis (MOJSISOVICS) — GU et al., Late Anisian from Doilungdeqen, p. 353, pl. II, figs. 20, 21.
v 1987 Bulogites cf. gosaviensis (MOJSISOVICS, 1882) — VÖRÖS, Preliminary results

from Aszófõ, p. 55, pl. III, figs. 3, 4.
v 1991 Bulogites cf. gosaviensis (MOJSISOVICS, 1882) — TATZREITER & VÖRÖS,

Vergleich der pelsonischen..., p. 253, pl. 2, fig. 7.
v 1991 Bulogites cf. gosaviensis (MOJSISOVICS, 1882). — TATZREITER & VÖRÖS,

Vergleich der pelsonischen..., p. 258, pl. 3, fig. 3.

Material: Five incomplete specimens from Aszófõ.
Dimensions: None of the specimens was suitable for measuring.
Description: Small to medium-sized Bulogites. The features of coiling and

whorl-section are only partly seen. The flanks are gently convex. The ventrolat-
eral shoulder is well-marked. The venter is moderately narrow, rather arched. The
flanks are ornamented with nodes and with strong, rectiradiate ribs, slightly pro-
jected near the ventrolateral margin. Secondary ribs are inserted at around the
mid-flank; bifurcation was not observed. The ribs pass the ventrolateral margin,
become very weak and strongly projected on the venter and vanish rapidly. The
umbilical nodes are weak. Lateral nodes hardly develop. The ventrolateral nodes
are markedly oblique forward.

Suture lines are only partially visible. The large and deep lateral lobe is deeply
indented; the first lateral saddle is incised almost up to the top.
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Figure A-17. Cross section of
Bulogites zoldianus (MOJSISOVICS,
1882), (2003.87.1.), Aszófõ I, Bed
79, Balatonicus Zone, Zoldianus

Subzone

Figure A-18. Suture line of Bulogites
gosaviensis (MOJSISOVICS, 1882),
(2003.86.1.), Aszófõ I, Bed 59,
Balatonicus Zone, Zoldianus Subzone 

v: ventrolateral shoulder

10 mm



Remarks: MOJSISOVICS (1882, l. c.) when describing B. gosaviensis, gave (among others) the arching of the venter as
distinctive difference from B. zoldianus. This, and the character of the ribbing (radial, with inserted secondaries in con-
trast to prorsiradiate with frequent bifurcations in B. zoldianus) are used here as distinctive features.

LÓCZY’s record (1916, l. c.) from the Balaton Highland (Balatonfüred, Tamáshegy) was revised in the collections of
the GIH (Budapest); the specimen (inventory number T.2301) is a strongly ribbed body chamber fragment of a Bulogites.

The specimen figured by AIRAGHI (1905, l. c.) is very poorly preserved, therefore its attribution to B. gosaviensis is
taken here as doubtful.

One of the specimens figured by RIEBER (1973, pl. 16, figs. 4, 5) shows a ribbing similar to B. gosaviensis, but its
high stratigraphic position (Secedensis Zone ?) excludes it from Bulogites; it probably belongs to Ticinites.

Distribution: B. gosaviensis was described from the Anisian Schreyeralm Limestone of the Northern Calcareous
Alps. Later on the species was found in other Anisian localities of the Northern Calcareous Alps, the Southern Alps and
possibly also in Tibet. At the Balaton Highland it was collected only in the Aszófõ section, where its range is restricted
to the lower part of the Zoldianus Subzone.

Bulogites multinodosus (HAUER, 1892)
Plate A-VI, 3, 4.

v * 1892 Ceratites multinodosus n. sp. — HAUER, Neue Funde aus dem Muschelkalk von Han Bulog, p. 260, pl. III, figs. 1a–c.
1905 Ceratites multinodosus HAUER. — AIRAGHI, Ammoniti triasici del M. Rite in Cadore, p. 247, pl. VIII, fig. 7.

v 1934 Bulogites multinodosus (HAUER) — SPATH, Catalogue British Museum, Trias, p. 461.
v 1987 Bulogites cf. multinodosus (HAUER, 1892) — VÖRÖS, Preliminary results from Aszófõ, p. 55.
v 1991 Bulogites cf. multinodosus (HAUER, 1892) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

Material: Two incomplete specimens (fragments of body chambers with remnants of phragmocone) from Aszófõ.
Dimensions: None of the specimens was suitable for measuring.
Description: Large-sized Bulogites. The features of coiling and whorl-section are only partly seen. The umbilical wall

is steep. The flanks are gently convex; the maximum width lies in the inner one-third of the flank. The ventrolateral mar-
gin is subrounded. The venter is rather highly arched. The ornamentation consists of strong ribs bearing nodes. The ribs
are rectiradiate to prorsiradiate and become gently projected ventrally. Secondary ribs are inserted at around the mid-
flank; bifurcation was not observed. The ribs reach the venter where they are  strongly projected adorally and disappear
shortly. The umbilical nodes are rather bullae. The lateral nodes, at the inner third of the flank, are strong. The ventro-
lateral nodes are very marked and oblique forward. The outer (ventral) third of the ribs (including secondaries) inflates
with a tendency to the development of a fourth, indistinct row of nodes.

Suture lines were not seen.
Remarks: B. multinodosus is perhaps the largest species of the genus Bulogites. It stands close to B. gosaviensis but

the presence of strong lateral nodes and especially the development of a fourth lateral spiral of nodes on the secondary
ribs as well, seem to distinctly differentiate it from the latter. The holotype was examined in the Naturhistorisches
Museum, Vienna. The suture drawing (HAUER l. c., pl. III, fig. 1c) was taken from another specimen.

Distribution: B. multinodosus was described from the Anisian Han Bulog limestones of the Dinarides, later it was
found in the Southern Alps and the Balaton Highland. Here it was collected only in the Aszófõ section, where its range
is restricted to the lower part of the Zoldianus Subzone.

Bulogites mojsvari (ARTHABER, 1896)
Plate A-VI, 5, 6a–c, 7, 8;  Figure A-19.

v * 1896 Ceratites Mojsvari ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 50, pl. IV, figs. 6a–d. 
v 1896 Ceratites Reiflingensis ART. — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 56, pl. V, figs. 3a–c, 5a–c. 

1963 Bulogites reiflingensis reiflingensis (ARTHABER) 1896. — ASSERETO, Anisico della Val Camonica, p. 54, fig. 19, pl. V, figs.
1, 2a–b, 3a–b, 4, 5.

v 1987 Bulogites reiflingensis (ARTHABER, 1896) — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. III, figs. 2a–b.
v 1991 Bulogites mojsvari (ARTHABER, 1896) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253, pl. 2, fig. 8.
v 1991 Bulogites mojsvari (ARTHABER, 1896). — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 256, 257, pl. 2, figs. 9a–b,

pl. 3, fig. 2.
? 1992 Bulogites cf. B. mojsvari (ARTHABER) — BUCHER, Ammonoids of the Shoshonensis Zone, p. 437, text-figs. 17, 18.

Material: Nine specimens of variable state of preservation, some of them completely silicified; 7 from Aszófõ, 2 from
Mencshely (Cser-tetõ III). 
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Dimensions:

Description: Medium to large-sized Bulogites with moderately involute conch. The whorl-
section is high oval to subquadrate. The umbilical wall is vertical to overhanging. The flanks
are gently convex. The ventrolateral margin is well-marked; the venter is arched. The flanks
are ornamented with nodes sitting on strong, rectiradiate ribs, becoming gently sinuous on the
body chamber. Secondary ribs are inserted at around the mid-flank; bifurcation rarely occurs.
The ribs show their maximum strength in the ventral third of the flank, then somewhat weak-
en near the ventrolateral margin and vanish on the edge of the venter. The umbilical nodes are
of medium strength. The lateral nodes, on the inner third of the ribs, are very pronounced and
high, but not pointed. The ventrolateral nodes are marked, slightly clavate.

Suture lines are not visible.
Remarks: B. mojsvari was described by ARTHABER (1896, l. c.) from the Tiefengraben

fauna, together with some other Bulogites, from which B. reiflingensis shows strong similarity
to it. This regards especially the ornamentation; the only difference is in the height/width ratio
of the whorls (though this is much exaggerated in ARTHABER’s figures). After all, these two
forms are considered as conspecific (an opinion shared with F. TATZREITER, pers. comm.) and
the species name B. mojsvari is used here by page priority.

B. mojsvari belongs to a morphogroup of Bulogites together with B. gosaviensis
(MOJSISOVICS) and B. multinodosus (HAUER), where its most important distinctive character is
considered to be the very prominent lateral row of nodes.

The specimen figured by BUCHER (1992, l. c.) stands close to B. mojsvari but, perhaps due
to its preservation, its lateral row of nodes does not seem very prominent. 

Distribution: B. mojsvari was desribed from from the Middle Anisian Gutenstein Limestone of the Northern
Calcareous Alps. Later on the species (including its synonyms) was found in the Anisian of the Southern Alps and even
from Nevada. At the Balaton Highland it was collected from the Aszófõ and the Mencshely sections where its range is
restricted to the Zoldianus Subzone.

Family Ceratitidae MOJSISOVICS, 1879
Subfamily Beyrichitinae, SPATH, 1934

Genus Beyrichites WAAGEN, 1895
Beyrichites cadoricus (MOJSISOVICS, 1869)

Plate A-VII, 6, 7, 8, 9; Figures A-20, A-21, A-22.

1851 A. (Ceratites) binodosus n. sp. — HAUER, Venetianer Alpen gesammelten fossilien, p. 114 (partim), pl. XIX, figs. 2a–c, 4
(?) (non figs. 1, 3).

* 1869 Ammonites Cadoricus MOJS. nov. sp. — MOJSISOVICS, Cephalopoden-Fauna des alpinen Muschelkalkes, p. 583.
v 1882 Meekoceras cadoricum E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 215, pl. XII, figs. 9a–c.

1969 Beyrichites (Beyrichites) cadoricus (MOJSISOVICS, 1869) — GAETANI, Anisico Giudicarie, p. 521, pl. 37, figs. 2a–b, 3a–b, 4,
5, text-fig. 12.

1976 Beyrichites cf. cadoricus (MOJS.) — WANG & HE, Triassic ammonoids from the Mount Jolmo Lungma, p. 300, fig. 18c, pl.
8, figs. 1, 2, 3, 4, 11, 12, (? pl. 16, figs. 4, 5, 6).

? non 1986 Beyrichites cf. cadoricus (MOJSISOVICS) — HE et al., Triassic cephalopods of Mt. Burhan Budai, p. 220, pl. 7, figs. 5, 6, 12, 13.
v 1987 Beyrichites cadoricus (MOJSISOVICS, 1869) — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. II, figs. 1a–b.
v 1991 Beyrichites cadoricus (MOJSISOVICS, 1869) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

Material: 35 specimens of variable state of preservation, partly with silicified shells; all from Aszófõ.
Dimensions:
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Figure A-19. Cross sec-
tion of Bulogites mojs-
vari (ARTHABER, 1896),
(2003.85.1.), Aszófõ I,
Bed 61, Balatonicus
Zone, Zoldianus Subzone

D WH WW U 
50.3 28.6 14.5 5.3
35.5 19.5 10.3 4.5
32.0 17.2 9.2 ?5.2
26.0 13.0 8.5 4.0
22.7 11.7 7.0 ?4.0
22.0 11.5 >5.0 4.0

20 mm



Description: Medium-sized
Beyrichites with involute coiling.
The whorl-section is high oval to
subtrigonal. The umbilical wall is
steep, slightly overhanging; the
umbilical shoulder is very pro-
nounced. The flanks are flat, sub-
parallel and pass gradually into the
highly arched venter. Ventrolateral
rim or fastigation are barely seen.
The flanks are ornamented with
very weak, rectiradiate, blunt ribs
becoming projected ventrally and
vanishing rather abruptly at the
venter. The ribbing may be irregu-
larly weak or slightly sinuous on
the body chamber.

Suture lines were only partial-
ly visible. Besides the deep lateral
lobe, there are at least three umbil-
ical elements. The saddles, espe-
cially the first and second lateral,
are incised nearly to their top.

Remarks: MOJSISOVICS (1869, l.
c.) based his new species cadoricus

on a figure by HAUER (1851, pl. XIX, figs. 2a–c) portraying a small, smooth ammonite of  Hauer’s extremely widely interpret-
ed type series of  “C. binodosus”. Despite that the figure does not show the characteristic ribbing of the species, it must be
taken as the first illustration of B. cadoricus. HAUER’s other figure (l. c. pl. XIX, fig. 4) shows a cross-section apparently typ-
ical for this species. WANG & HE (1976, l. c.) figured specimens showing, at least partly, the characteristic features of B. cadori-
cus. The figures published by HE et al. 1986, l. c.) does not seem to support their specimens’ assignment to this species.

B. cadoricus can be separated from the closely related B. beneckei and B. reuttensis. B. beneckei has invariably sinu-
ous ribs with projected clavi on their ventral end; in B. reuttensis the weak primary ribs are more widely spaced and there
are flaring secondaries in the interspaces.

Distribution: B. cadoricus was described from diverse localities of the Anisian of the Southern Alps and the
Himalaya region; the occurrence in Central Asia (Kun Lun) is ambiguous. At the Balaton Highland it was collected from
the Aszófõ section where its range is restricted to the Cadoricus Subzone.

Beyrichites beneckei (MOJSISOVICS, 1882)
Plate A-VII, 4, 5a–b; Figure A-23.

v * 1882 Meekoceras Beneckei E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 216, pl. XXVIII, fig. 1, pl.
XXXIX, fig. 6, pl. LXI, figs. 2a–b, 3a–b. ? fig. 4.)

1898 Ceratites Beneckei v. MOJSISOVICS sp. — TORNQUIST, Umgebung von Recoaro und Schio, p. 643, pl. XX, fig. 2.
? 1901 cf. Beyrichites Beneckei Mojs. spec. — REIS, Eine Fauna des Wettersteinkalkes, p. 99, pl. VII, fig. 34.
? 1963 Beyrichites (Beyrichites) cf. beneckei (MOJSISOVICS) 1882. — ASSERETO, Anisico della Val Camonica, p. 29, fig. 7, pl. I, fig. 8.

1968 Beyrichites (Beyrichites) beneckei (MOJS.) — VENZO & PELOSIO, Anisico superiore di Lenna, p. 93, pl. VII, figs. 2a–d, 3a–b,
4, 5a–c, 12a–b.

? 1976 Beyrichites cf. beneckei (MOJS.) — WANG & HE, Triassic ammonoids from the Mount Jolmo Lungma, p. 299, fig. 18b, pl.
8, figs. 8, 9, 10.

v 1987 Beyrichites beneckei (MOJSISOVICS, 1881) — VÖRÖS, Preliminary results from Aszófõ, p. 55.
v 2002 Beyrichites cf. beneckei (MOJSISOVICS, 1881) — VÖRÖS & PÁLFY, The Pelsonian at Köveskál, p. 55. pl. I, fig. 6.

Material: 37 specimens of variable state of preservation; 32 from Aszófõ, 5 from Köveskál (Horog-hegy).
Dimensions:
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Figure A-20. Cross section of
Beyrichites cadoricus (MOJ-
SISOVICS, 1869), (2003.82.1.),
Aszófõ I, Bed 12, Balatonicus

Zone, Cadoricus Subzone

Figure A-21. Suture line of Beyrichites cadoricus (MOJSISOVICS,
1869), (2003.90.1.), Aszófõ I, Bed 15, Balatonicus Zone,

Cadoricus Subzone 
u = umbilical margin, v = ventrolateral margin

Figure A-22. Suture line of Beyrichites cadoricus (MOJSISOVICS,
1869), (2003.93.1.), Aszófõ I, Bed 14, Balatonicus Zone, 

Cadoricus Subzone 
u = umbilical margin, v = ventrolateral margin

D WH WW U 
68.2 36.4 16.7 10.0
38.6 21.3 12.0 5.0
29.0 15.5 8.0 4.7
23.8 12.1 >5.5 4.5



Description: Medium to large-sized Beyrichites with rather involute coiling. The whorl-
section is high oval, with maximum width at around mid-whorl. The umbilical wall is steep;
the umbilical shoulder is subrounded. The flanks are moderately convex and pass gradually
into the highly arched venter. The ornamentation consists of sinuous radial ribs which
strengthen ventrally and bear flat but distinct, projected clavi at their ventrolateral end. 

Suture lines were not seen.
Remarks: B. beneckei differs from other species of Beyrichites by the distinct ventrolat-

eral row of adorally projected clavi. One of the specimens figured by MOJSISOVICS (1882,
pl. LXI, fig. 4) bears strong ribs on its flank, therefore it probably does not belong to this
species.

The specimen figured by TORNQUIST (1898, l. c.) seems to be a very typical B. beneckei.
REIS (1901, l. c.) figured only a cross-section but it appears to be very similar to that of this
species. ASSERETO’s figures (1963, l. c.) are not informative enough to support a definite attri-
bution to the species in question. The specimens figured by VENZO & PELOSIO (1968, l. c.)
show the characteristic ornamentation regarded here as typical for B. beneckei. The single fig-
ured cross-section (l. c. fig. 2b) also fits well, though the ventral views of the other specimens
suggest a slightly tabulate venter. The figures published by WANG & HE (1976, l. c.) are not
really convincing about the species attribution.

Distribution: B. beneckei was described and repeatedly recorded from the Anisian of the
Southern Alps. Later on it was found in the Wetterstein Limestone of the Northern Calcareous
Alps and, doubtfully, in the Himalaya region. At the Balaton Highland it was collected in the
Aszófõ and the Köveskál (Horog-hegy) sections, where it ranges from the Cadoricus Subzone
to the Binodosus Subzone.

Beyrichites cf. reuttensis (BEYRICH, 1867)
Plate A-VII, 10. 

* 1867 Ammonites Reuttensis. — BEYRICH, Über einige Cephalopoden, p. 113, pl. I, figs. 4a–c.
1882 Meekoceras reuttense (BEYRICH) E. v. M. — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 215, pl. IX, figs. 1a–b, 2a–c, 3a–b.

? 1901 Beyrichites Reuttensis BEYR. (spec. var. ?) — REIS, Eine Fauna des Wettersteinkalkes, p. 99, pl. VII, fig. 33.
? 1904 Meekoceras reuttense BEYRICH sp. 1867. — MARTELLI, Boljevici presso Vir nel Montenegro, p. 88, pl. VI, fig. 2.
? 1907 Beyrichites Reuttensis BEYR. spec. — REIS, Eine Fauna des Wettersteinkalkes, Nachtrag, p. 134, pl. II, figs. 9, 9a, pl. III,

figs. 1, 1a, text-fig. 11.
1963 Beyrichites (Beyrichites) reuttensis (BEYRICH) 1867. — ASSERETO, Anisico della Val Camonica, p. 31, fig. 8, pl. II, figs. 2a–c.
1968 Beyrichites (Beyrichites) cfr. reuttensis (BEYRICH) — VENZO & PELOSIO, Anisico superiore di Lenna, p. 92, pl. VII, figs. 1a–d.
1968 Beyrichites (Beyrichites) reuttensis (BEYRICH) — SHEVYREV, Triasovye ammonoidei yuga SSSR, p. 131, figs. 33, 34, pl. IX,

fig. 1.
v 1987 Beyrichites cf. reuttensis (BEYRICH, 1867) — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. III, fig. 7.
v 1991 Beyrichites cf. reuttensis (BEYRICH, 1867) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

Material: A single specimen of medium state of preservation, from Aszófõ.
Dimensions:

Description: Small specimen with partially preserved body chamber. Compressed shell with rather involute coiling.
The whorl-section is high oval. The umbilical shoulder is not pronounced. The flank is gently convex and passes grad-
ually to the highly arched, narrow venter. The ornamentation is weak; it consists of widely spaced, slightly sinuous ribs
fading out near the venter. In the outer (ventral) part of the flank, very weak, irregular, flared secondary ribs are insert-
ed between the primaries.

Suture lines were not seen.
Remarks: B. reuttensis differs from other Beyrichites by its widely spaced primary ribs and by the appearance of

inserted, flared secondaries. 
REIS (1901, l. c.) figured only a cross-section which does not permit a definite attribution. His subsequent record

(REIS 1907, l. c.) is much more convincing; particularly the specimen figured on pl. III, fig. 1, 1a, shows the character-
istic ribbing of B. reuttensis. The figure given by MARTELLI (1904, l. c.) is not at all informative. The figures published
by VENZO & PELOSIO (1968, l. c.) are regarded as perfect and reliable illustration of the species.

The Pelsonian Ammonoid fauna of the Balaton Highland 95

Figure A-23. Cross section
of Beyrichites beneckei
(MOJSISOVICS, 1882),
(2003.80.1.),  Aszófõ I,
Bed 88, Balatonicus Zone, 

Zoldianus Subzone

D WH WW U 
22.0 11.5 ? 3.5



Distribution: B. reuttensis was described and repeatedly cited from the Anisian of the Southern Alps. Later on it was
found in the Northern Calcareous Alps (Wetterstein Limestone), the Dinarides and the Caucasus. At the Balaton
Highland, the single specimen was collected in the Aszófõ section, in the Binodosus Subzone.

Beyrichites ? sp.
Plate A-VII, 11. 

Material: Two incomplete specimens of medium state of preservation, from Aszófõ.
Dimensions: The specimens were not suitable for measuring, but the larger one might exceed 9 cm in diameter.
Description: The larger specimen is an incomplete mould of a body chamber with only one side preserved. It was

a moderately compressed, rather involute conch. The whorl-section appears to be high-oval. The flank is slightly con-
vex and passes gradually to the arched venter. The flank is ornamented with very weak, gently sinuous radial ribs
becoming stronger ventrally and vanishing on the venter. Strigation (three to four, weak, spiral cords) is also visible
on the flank.

Suture lines were not preserved.
Remarks: The strigate ornamentation appears to be extraordinary among Beyrichites, nevertheless, the general shape

and ribbing of this form support this generic assignment. 
Distribution: The specimens were collected in the Aszófõ section from the Binodosus Subzone.

Genus Schreyerites TATZREITER & BALINI, 1993

In their very sound analytical work, TATZREITER & BALINI (1993) set extremely narrow limits for this genus (espe-
cially for the suture line with exactly five saddles as a strict requirement). In this interpretation, Schreyerites includes
only S. abichi (MOJSISOVICS, 1882) (the type species) and S. splendens (ARTHABER, 1896), and this opinion is essential-
ly still held on (M. BALINI 2001, pers. comm.). However, for practical reasons (e.g. to avoid establishing further new
genera), it seems to be reasonable to extend the scope of this genus to other species of this kind of external morpholo-
gy, having subammonitic sutures with four to six saddles on the flanks. In this case, Schreyerites would include also
Meekoceras ragazzonii MOJSISOVICS, Ceratites loretzi MOJSISOVICS and A. (Ceratites) binodosus HAUER, among others
(MIETTO & MANFRIN 2002, pers. comm.). This wider interpretation of the genus Schreyerites is preferred and used in the
present work.

Schreyerites loretzi (MOJSISOVICS, 1882)
Plate A-VIII, 1, 2; Figures A-24, A-25.

* 1882 Ceratites Loretzi E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 21, pl. XI, figs. 6a–b, 7.
v ? 1896 Ceratites binodosus HAUER. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 197, pl. XI, fig. 1. 
? 1904 Ceratites Loretzi MOJSISOVICS 1878. — MARTELLI, Boljevici presso Vir nel Montenegro, p. 87, pl. V, fig. 8.
v 1987 Beyrichites ? loretzi (MOJSISOVICS, 1878) — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. I, figs. 5, 6a–b.
v 1987 Beyrichites abichi (MOJSISOVICS, 1882) — VÖRÖS, Preliminary results from Aszófõ, p. 55.
v 1991 “Gangadharites” loretzi MOJSISOVICS, 1878) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253, pl. 2, fig. 3.
v 1991 “Gangadharites” abichi (MOJSISOVICS, 1882) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

Material: 22 specimens of variable state of preservation, mostly with silicified shells; all from Aszófõ.
Dimensions:

Description: Medium to large-sized Schreyerites with compressed, rather involute conch. The whorl-section is high
oval to subtriangular. The umbilical wall is moderately steep; the umbilical margin is subrounded. The flanks are gently
convex and form a blunt ventrolateral margin with the highly arched to feebly fastigate venter. The ornamentation con-
sists of rather regularly spaced slightly sinuous ribs and nodes. The umbilical part is almost smooth, without nodes and
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with very weak ribbing. Secondary ribs are inserted at around the mid-flank; bifurcation
was not observed. The ribs become stronger ventrally and bear distinct clavi at their ven-
trolateral end. The clavi are strongly projected adorally and may be very pronounced. At
around the mid-flank, the primary ribs bear faint but very prominent, frequently pointed
nodes.

The suture lines are subammonitic and only partially seen. The lateral lobe is rather deep
and strongly indented. The saddles are more or less incised.

Remarks: On the basis of its external morphology, this species stands close to S. abichi
(MOJSISOVICS); TATZREITER & BALINI (1993, p. 9) differentiated them only by the details of
the suture lines. Additionally, the stronger ornamentation of the immature specimens of S.
loretzi (e.g. Plate A-VIII, 2, herein) may give basis for separation from S. abichi. 

The “Ceratites binodosus” specimen figured by ARTHABER (1896, l. c.) stands closer to
S. loretzi than to S. ? binodosus (HAUER) because of its projected ventrolateral clavi.
MARTELLI’s (1904, l. c.) figure is rather poor; the presence of lateral nodes is the only inform-
ative character. One specimen from Aszófõ
was previously determined as B. abichi
(VÖRÖS 1987, l. c.) but in the lack of detailed
information on its suture, it seems to be a
smaller mistake to include it to S. loretzi.

This species was cited by some authors
with 1878 as the year of publication, with ref-
erence to MOJSISOVICS (1879). However, in
this magnificent geological description
(“Dolomit-Riffe von Südtirol”) the new

species names are only listed, without any other information, therefore
they must be taken as nomina nuda.

Distribution: S. loretzi was described from the Anisian of the
Southern Alps; it probably occurs in the Northern Calcareous Alps and
the Dinarides. At the Balaton Highland it was collected in the Aszófõ sec-
tion, where it ranges from the Cadoricus Subzone to the Zoldianus
Subzone.

Schreyerites ragazzonii (MOJSISOVICS, 1882)
Plate A-VII, 13, 14, 15, 16;  Figures A-26, A-27, A-28.

v * 1882 Meekoceras Ragazzonii E. v. MOJSISOVICS — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 217, pl. XXXIX, figs. 3a–b, pl.
LXI, fig. 5.

1968 Beyrichites (Gangadharites ?) ragazzonii (MOJS.) — VENZO & PELOSIO, Anisico superiore di Lenna, p. 97, pl. VIII, figs. 1,
2a–c, 3a–d, 5a–d, 8a–d, (? 4a–b).

? 1973 Beyrichites ragazzonii (MOJSISOVICS) — PELOSIO, Trias medio di Asklepieion, p. 154, pl. XVI, figs. 1a–b, pl. XXI, fig. 2.
v 1987 Beyrichites ragazzonii (MOJSISOVICS, 1882) — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. III, figs. 5a–b.
v 1991 “Gangadharites” ragazzonii (MOJSISOVICS, 1882) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

Material: 62 specimens of variable state of preservation; 61 from Aszófõ, 1 from Mencshely (Cser-tetõ III).
Dimensions:

Description: Small to medium-sized Schreyerites. The whorl-section is high oval to subpentagonal; the maxi-
mum width reached at mid-whorl. The umbilical wall is steep; the umbilical margin is rather well marked. The flanks
are flat and divergent in the umbilical part, then become moderately convex; they form a blunt ventrolateral margin
with the highly arched to gently fastigate venter. The ornamentation consists of rather irregularly developed, sinu-
ous ribs and nodes. The umbilical part bears very weak ribbing. Bifurcation was not observed; the insertion of sec-
ondary ribs is rather irregular. The ribs become stronger ventrally and bear flat but distinct, adorally projected clavi
at their ventrolateral end. At around the mid-flank, the ribs bear faint but prominent, frequently pointed nodes. The
spacing and development of these nodes fluctuates together with the development of the ribs.
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Figure A-24. Cross section
of Schreyerites loretzi
(MOJSISOVICS, 1882),
(2003.78.1.),  Aszófõ I, Bed
10, Balatonicus Zone,

Cadoricus Subzone

Figure A-25. Suture lines of Schreyerites loretzi
(MOJSISOVICS, 1882), (2003.94.1.),  Aszófõ I, Bed

22, Balatonicus Zone, Cadoricus Subzone
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The suture line is subammonitic, with four saddles on the flank. The lateral lobe is
very deep and strongly indented. The fourth saddle (near the umbilical margin) is
deeply slit.

Remarks: In its external morphology, S. ragazzonii has close similarity to S. abichi
and S. loretzi, from which it differs in the high subpentagonal whorl-section and in the
strikingly irregular development of ornamentation with strongly sinuous ribs and
weaker ventrolateral clavi. The suture of S. ragazzonii has strong resemblance to that
of S. abichi, except the number of saddles (four, instead of five).

The figures published by VENZO & PELOSIO (1968, l. c.) are regarded as perfect and

reliable illustration of the species, with the exception of figs. 4a–b, which portrays a large specimen with very strong,
pointed lateral nodes. This specimen, as VENZO & PELOSIO (l. c.) also stated, may stand closer to S. abichi (MOJSISOVICS,
1882). The specimen figured by PELOSIO (1973, l. c.) does not show the characteristic lateral nodes, therefore its attribu-
tion to S. ragazzonii is taken as doubtful.

Distribution: S. ragazzonii was described from the Anisian of the Southern Alps; it probably occurs in Epidhavros.
At the Balaton Highland it was collected in the Aszófõ and the Mencshely (Cser-tetõ III) sections, where it ranges from
the Zoldianus Subzone to the Binodosus Subzone.

Schreyerites sp., aff. splendens ARTHABER, 1896
Plate A-VIII, 3a–b. 

v 1987 Beyrichites ? splendens ARTHABER, 1896 — VÖRÖS, Preliminary results from Aszófõ, p. 56.

Material: A single, incomplete specimen with silicified shell, from Aszófõ.
Dimensions:

Description: Large-sized, compressed, rather involute conch with contracting body chamber. The phragmocone is large-
ly crushed; the cross-section of the body chamber is high trapezoidal to subhexagonal. The umbilical wall is steep, slight-
ly overhanging. The umbilical shoulder is rather well marked. The flanks are flat and divergent in the umbilical part, then
become moderately convex; they form a distinct ventrolateral shoulder with the low arched to tabulate venter. The venter
is arched to gently fastigate in the penultimate whorl. The flanks are ornamented with faint growth lines; very weak, slight-
ly sinuous, flared ribs and irregular lateral nodes appear on the body chamber. The umbilical and ventrolateral margins bear
no nodes. On the venter, longitudinal striae appear on the surface of the inner mould of the body chamber.

Sutures are not known.
Remarks: This specimen has some similarity to that figured as “Beyrichites splendens” by ARTHABER (1896b, p. 229,

pl. XV, figs. 1a–c), though the tabulate venter is not as marked on Arthaber’s original specimen as in the figure, and the
clavate ventrolateral margin makes another significant difference.

Distribution: The single specimen was collected in the Aszófõ section, from the Cadoricus Subzone.
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Figure A-26. Cross section of
Schreyerites ragazzonii (MOJSI-
SOVICS, 1882), (2003.77.1.),
Aszófõ I, Bed 80, Balatonicus

Zone, Zoldianus Subzone

Figure A-27. Suture line of Schreyerites ragaz-
zonii (MOJSISOVICS, 1882), (2003.91.1.), Aszófõ
I, Bed 79, Balatonicus Zone, Zoldianus Subzone

v = ventral margin

Figure A-28. Suture line of Schreyerites ragaz-
zonii (MOJSISOVICS, 1882), (2003.92.1.),  Aszófõ
I, Bed 77, Balatonicus Zone, Zoldianus Subzone.

u = umbilical margin, v = ventral margin
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Schreyerites ? binodosus (HAUER, 1851)
Plate A-VIII, 4, 5, 6a–b, 7; Figure A-29.

* 1851 A. (Ceratites) binodosus n. sp. — HAUER, Venetianer Alpen gesammelten fossilien, p. 114 (partim), pl. XIX, figs. 1a–c. non
figs. 2, 3, 4).

? 1867 Ammonites binodosus HAU. — BEYRICH, Über einige Cephalopoden, p. 107, pl. I, figs. 1a–c, 2a–b.
v 1882 Ceratites binodosus Fr. v. HAUER. — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 19, pl. XI, figs. 1a–c, 2a–b, 3 (?), 4,

5a–b.
v ?1896 Ceratites binodosus HAUER — ARTHABER, Cephalopod. Reiflinger Kalke (I), p. 48, pl. IV, figs. 3a–c. 
v non 1896 Ceratites binodosus HAUER. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 197, pl. XI, fig. 1. 
v 1915 Ceratites binodosus HAU. Var. — ARTHABER, Die Trias von Bithynien, p. 121, pl. XII, figs. 1a–d.
v non 1915 Ceratites binodosus HAU. — ARTHABER, Die Trias von Bithynien, p. 122, pl. XII, figs. 2a–c.
v non 1916 Ceratites cf. binodosus HAUER — LÓCZY, Die geologischen Formationen der Balatongegend, p. 112.
v ?1934 Paraceratites binodosus (HAUER) — SPATH, Catalogue British Museum, Trias, p. 435 (partim).
v 1987 Paraceratites cf. binodosus (HAUER, 1850) — VÖRÖS, Preliminary results from Aszófõ, p. 55, pl. III, fig. 6.
? 1988 Paraceratites binodosus (HAUER, 1850) — FANTINI SESTINI, Anisian Ammonites from Gebze, p. 61, pl. 13, fig. 7.
v 1991 “Ceratites” cf. binodosus (HAUER, 1850) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.

1995 Schreyerites binodosus (HAUER, 1851) — MIETTO & MANFRIN, Middle Triassic ammonoid standard scale, p. 547, pl. I, figs.
6, 7, (? figs. 9, 12).

v 2002 Schreyerites ? cf. binodosus (HAUER, 1851) — VÖRÖS & PÁLFY, The Pelsonian at Köveskál, p. 55. pl. I, fig. 7.

Material: 14 specimens of mostly poor state of preservation; 1 from Aszófõ, 1 from Mencshely (Cser-tetõ III), 7 from
Felsõörs and 5 from Köveskál (Horog-hegy).

Dimensions:

Description: Small to medium-sized Schreyerites with moderately involute, compressed conch. The whorl-section is
high oval to subtrapezoidal. The umbilical wall is steep to overhanging; the umbilical margin is rather well marked. The
flanks are gently convex and meet with the arched venter at a blunt ventrolateral margin. The ornamentation consists of
weak, radial, slightly sinuous ribs and nodes. The ribs become stronger ventrally; their number
increases by irregular insertion of secondary ribs; bifurcation is rare. The umbilical margin bears
no nodes. The lateral nodes are rather weak and lie around the mid-whorl. The ventrolateral nodes
have the form of pointed but not projected clavi. 

Sutures are not known.
Remarks: HAUER’s (l. c.) extremely widely interpreted type series of “C. binodosus” was split

into three species by MOJSISOVICS (1869, 1882). The specimen shown in pl. XIX, figs. 1a–c of
HAUER (1851) was selected as the type of “Ammonites Cadoricus” (MOJSISOVICS, 1869, p. 583);
the body chamber depicted in HAUER’s pl. XIX, figs. 3a–b became the type of “Ceratites
zoldianus” (MOJSISOVICS, 1882), whereas the specimen illustrated in pl. XIX, figs. 2a–c of HAUER

(1851) remained the type of the species binodosus. MOJSISOVICS’ (l. c.) figured specimens were
examined in the collection of the Geologische Bundesanstalt (Vienna): the specimens on pl. XI,
figs 1 and 2 were considered as particularly typical for S. binodosus; the specimens from the
Balaton Highland stand close to these.

ARTHABER’s (1896a, b) specimens were also seen in the collection of the Geologische
Bundesanstalt (Vienna). One of them (l. c., pl. IV, figs. 3a–c), though rather coarsely ornament-
ed, seems to fit into the variation of S. binodosus. The other (l. c., pl. XI, fig. 1) shows a quite
different ornamentation.

The original specimens of ARTHABER (1915, Bithynien) were examined when they were on
loan from Stuttgart at F. Tatzreiter in Vienna. The specimen figured by ARTHABER (l. c.) on pl.
XII, figs. 1a–d, fits well to the present author’s concept of S. binodosus (i.e. matches with
Hauer’s original fig. 1). The other specimen of ARTHABER (l. c. pl. XII, figs. 2a–c), which he
described explicitly as typical binodosus, is regarded here as belonging to some quite different
taxon.

LÓCZY’s record (1916, l. c.) from the Balaton Highland (two specimens from Köveskál) was
revised in the collections of the GIH (Budapest); one of the specimens (inventory number: T.99.)
is rather a P. trinodosus, the other (T.122.) belongs to the genus Lardaroceras.
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Figure A-29. Cross
section of Schreyerites
? binodosus (HAUER,
1851), (2003.83.1.),
Felsõörs, Bed 78,
Balatonicus Zone,

Binodosus Subzone



Several specimens, registered by SPATH (1934) as “Paraceratites binodosus”, were seen in the collection of the
Natural History Museum (London). These came from Diliskelessi (Turkey) and may belong to Schreyerites but their
ribbing is stronger and more sinuous, with ventrolateral, projected clavi, therefore they may be closer to S. abichi or S.
loretzi.

The ornamentation of the specimen figured by FANTINI SESTINI (1988, l. c.) shows strong similarity to S. bino-
dosus but its suture is ceratitic, not of Schreyerites type. This record is taken as doubtful also because the speci-
mens were found in the deeper level of the Balatonicus Subzone, together with Balatonites ottonis-like forms. This
contradicts to the stratigraphical record of the Alpine areas where “binodosus” appears regularly in the highest lev-
els of, or higher than the “Balatonites-range” (though a greater overlap or shift of the ranges can be considered as
well).

The species binodosus was definitely not included to Schreyerites by TATZREITER & BALINI (1993) on the basis
of different number of saddles on their subammonitic suture lines. On the other hand, MIETTO & MANFRIN (1995,
and pers. comm. 2002) suggested a somewhat wider interpretation of Schreyerites what is accepted here.

Distribution: S. binodosus was described from the Anisian of the Southern Alps. Later on, it was found also in the
Northern Calcareous Alps and in the Balaton Highland. The Bithynian occurrence is doubtful. At the Balaton Highland
it was collected in the Aszófõ, the Felsõörs, the Köveskál (Horog-hegy) and the Mencshely (Cser-tetõ III) sections,
where its range is restricted to the Binodosus Subzone.

Subfamily Paraceratitinae SILBERLING, 1962
Genus Semiornites ARTHABER, 1912

Semiornites sp.
Plate A-VIII, 8a–b.

v 1987 Semiornites cf. lennanus (MOJSISOVICS, 1882) — VÖRÖS, Preliminary results from Aszófõ, p. 55.
v 1998 Semiornites aviticus — VÖRÖS,  A Balaton-felvidék triász ammonoideái, p. 21.

Material: Nine incomplete specimens (mostly fragments of body chambers); 6 from Aszófõ, 3 from Felsõörs. 
Dimensions:

Description: Incomplete moulds of body chambers, representing medium-sized ammonoids. The whorl-section is
high subtrapezoidal, with steep umbilical walls, subrounded umbilical margins, gently convex flanks, marked ventrolat-
eral margins and subtabulate to slightly arched venter. The ornamentation of the body chamber is very weak. Faint,
slightly sinuous and prorsiradiate riblets are seen on the flanks. The ventrolateral ends of the riblets develop into adoral-
ly projected, weak clavi.

Sutures are not known.
Remarks: Some of these fragmentarily preserved specimens were previously tentatively determined as S. lennanus

and S. aviticus by the present author, however, the morphological information is now taken as insufficient for specific
identification.

Distribution: At the Balaton Highland these forms were collected in the Aszófõ and  the Felsõörs sections, where they
range from the Zoldianus Subzone to the Binodosus Subzone.

Superfamily Pinacocerataceae MOJSISOVICS, 1879
Family Ptychitidae MOJSISOVICS, 1882

Genus Discoptychites DIENER, 1916
Discoptychites domatus (HAUER, 1851)

Plate A-VIII, 9a–b, 10; Figure A-30.

* 1851 A. Domatus n. sp. — HAUER, Venetianer Alpen gesammelten fossilien, p. 115, pl. XVIII, figs. 12a–c. 
v 1872 Amm. cfr. domatus HAU. — BÖCKH, A Bakony déli részének földtani viszonyai, p.75.

1882 Ptychites domatus (Fr. v. HAUER) — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 250, pl. LXII, figs. 4a–b, 5a–c.
1896 Ptychites domatus HAUER. — ARTHABER, Cephalopod. Reiflinger Kalke (II), p. 232, pl. XIV, figs. 10a–b. 

v 1916 Ptychites domatus HAUER. — LÓCZY, Die geologischen Formationen der Balatongegend, p.115.
1963 Discoptychites domatus (HAUER) 1851. — ASSERETO, Anisico della Val Camonica, p. 77,  pl. XI, figs. 2a–c.

v 1987 Discoptychites cf. domatus (HAUER, 1850) — VÖRÖS, Preliminary results from Aszófõ, p. 56, pl. II, fig. 6.
v 1991 Discoptychites cf. domatus (HAUER, 1850) — TATZREITER & VÖRÖS, Vergleich der pelsonischen..., p. 253.
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Material: 15 specimens of variable state of preservation, partly with silicified
shells; 7 from Aszófõ, 7 from Mencshely (Cser-tetõ III) and 1 from Veszprém
(“Szabadság-puszta”).

Dimensions:

Description: Small to medium-sized, partly immature Discoptychites conchs.
The coiling is moderately evolute and depressed, cadicone with deeply excavat-
ed umbilicus. The umbilical wall is becoming steeper during growth. The umbil-
ical margin is subrounded but well defined. The flank and venter together form a
continuous arch; the maximum convexity lies at the mid-venter. The surface is
ornamented with very fine, irregularly spaced growth lines; weak constrictions
may occur.

Sutures are not known.
Remarks: There are some smooth ptychitids (e.g. “Ptychites pauli”

MOJSISOVICS, 1882, “P. suttneri” MOJSISOVICS, 1882, “P. evolvens”
MOJSISOVICS, 1882) whose inner whorls or juvenile specimens strongly resem-
ble D. domatus, but even if one considers them conspecific, D. domatus has pri-
ority over the other names.

LÓCZY’s record (1916, l. c.) from the Balaton Highland was revised in the collections of the GIH (Budapest); the
specimen from Mencshely (inventory number: T.336.) is a perfect representative of D. domatus.

Distribution: This species was desribed from the Anisian of the Southern Alps, then it was found also in the Northern
Calcareous Alps and in the Balaton Highland. At the Balaton Highland it was collected from the Aszófõ and the
Mencshely (Cser-tetõ III) sections where it ranges through the Balatonicus and Cadoricus Subzones.

Superfamily Danubitaceae SPATH, 1951
Family Danubitidae SPATH, 1951

Genus Judicarites MOJSISOVICS, 1896
Judicarites cf. euryomphalus (BENECKE, 1865)

Plate A-VIII, 11a–b.

* 1865 Ceratites euryomphalus. BENECKE — BENECKE, Trias und Jura in den Südalpen, p. 154, pl. II, figs. 1a–b.
1882 Balatonites euryomphalus (BENECKE) E. v. M. — MOJSISOVICS, Ceph. mediterr. Triasprovinz, p. 84, pl. VI, figs. 6a–b, pl.

XXXVIII, fig. 6a–b.
1969 Judicarites euryomphalus (BENECKE) — GAETANI, Anisico Giudicarie, p. 546, pl. 37, figs. 7a–b, 8a-b.

? 1986 Judicarites aff. euryomphalus (BENECKE, 1866 emed MOJSISOVICS, 1882) — RAKÚS, Ammonites of Reifling Limestones, p.
82, pl. 1, fig. 9.

v 2002 Judicarites cf. euryomphalus (BENECKE, 1866) — VÖRÖS & PÁLFY, The Pelsonian at Köveskál, p. 55. pl. I, figs. 5a–b.

Material: A single, poorly preserved body chamber fragment, from Köveskál (Horog-hegy).
Dimensions: The specimen was not suitable for measuring.
Description: Small-sized Judicarites. The features of coiling and whorl-section are only partly seen. The flanks are

almost flat; the ventrolateral shoulder is marked; the venter is subtabulate, tricarinate. The flanks are ornamented with
strong, prorsiradiate, slightly sinuous ribs becoming more prominent and projected at the ventrolateral shoulder, where
this row of elevations form a crenulated carina. There is another, low, but distinct carina at the middle of the venter, bor-
dered by two, shallow, longitudinal furrows.

Sutures are not known.
Remarks: MOJSISOVICS (1882, l. c.) described and profusely illustrated J. arietiformis and J. prezzanus, besides J.

euryomphalus (BENECKE), all from Prezzo. These three forms apparently stand very close in their external morphology
and may represent a single, variable species. If this is true (and would hopefully be proved by studies on the rich mate-
rial from the Prezzo Limestones), the name J. euryomphalus as senior synonym should be applied. This species was cited
by some authors with 1866 as the year of publication, however, it is definitely stated in the contents of the monograph
series (“Benecke’s Beiträge”) that this part (“Über Trias und Jura in den Südalpen“) was published in 1865.

RAKÚS (1986, l. c.) published a poor figure but the informative description seems to validate his species assignment.
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Figure A-30. Cross section of
Discoptychites domatus (HAUER, 1851),
(2003.79.1.), Mencshely (Cser-tetõ),
loose, Balatonicus Zone, Balatonicus

Subzone (?)



Distribution: J. euryomphalus was described from the Anisian of the Southern Alps; later on, it was found also in the
West Carpathians and the Balaton Highland. Here, the single specimen was collected from the Binodosus Subzone in the
Köveskál (Horog-hegy) section.

Family Longobarditidae SPATH, 1951
Subfamily Noetlingitinae PARNES, 1975

Genus Noetlingites HYATT, 1900
Noetlingites sp.

Plate A-VIII, 12a–b.

? 1980 Hungarites sp. — GU et al., Late Anisian from Doilungdeqen, p. 354, pl. II, figs. 6, 7.

Material: A single, poorly preserved, incomplete mould of a body chamber from Aszófõ.
Dimensions: The specimen was not suitable for measuring but its diameter might exceed 8 cm.
Description: Medium-sized Noetlingites. Involute, compressed oxycone conch. The flanks are slightly convex; the

ventrolateral shoulder is well-marked; the venter is fastigate, sharpened. Ornamentation is barely visible, except a low
spiral cord on the flank, at about one cm distance from the ventrolateral shoulder.

Sutures are not known.
Remarks: The genus Noetlingites can easily be identified by its very characteristically fastigate ventral part. The pres-

ence of longitudinal (spiral) ornamentation (as stressed also by TATZREITER 2001, p. 160), and the definitely deeper strati-
graphical occurrence separate Noetlingites from some Hungarites with similar ventral part.

The specimen figured by GU et al. 1980, l. c.) shows remarkable similarity to that from Aszófõ and belongs very
probably to Noetlingites (as raised also but doubted in the absence of suture lines by TATZREITER 2001, p. 148).

Distribution: Noetlingites was considered as a typical genus of the Germanic Lower Muschelkalk, but recently it was
found in the Northern Calcareous Alps (TATZREITER 2001), and, probably in the Southern Alps (MIETTO & MANFRIN

1995, p. 546) and in Tibet. At the Balaton Highland, the single specimen was collected from the Balatonicus Subzone in
the Aszófõ section.
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Plate A-I.
(All figures in natural size.)

1. Proavites hueffeli ARTHABER, 1896 — 2003.1.1., Aszófõ I, Bed 3, Balatonicus Zone, Balatonicus Subzone.
2. Proavites hueffeli ARTHABER, 1896 — 2003.2.1., Aszófõ I, Bed 14, Balatonicus Zone, Cadoricus Subzone.
3. Proavites hueffeli ARTHABER, 1896 — 2003.3.1., ventral (a) and lateral (b) views. Aszófõ I, Bed 21, Balatonicus Zone, Cadoricus

Subzone.
4. Proavites hueffeli ARTHABER, 1896 — 2003.4.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 3, Balatonicus Zone, Balatonicus

Subzone.
5. Norites gondola (MOJSISOVICS, 1869) — 2003.7.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 3, Balatonicus Zone,

Balatonicus Subzone.
6. Norites gondola (MOJSISOVICS, 1869) — 2003.5.1., Aszófõ I, Bed 15, Balatonicus Zone, Cadoricus Subzone.
7. Norites gondola (MOJSISOVICS, 1869) — 2003.6.1., Aszófõ I, Bed 42, Balatonicus Zone, Cadoricus Subzone.
8. Norites falcatus ARTHABER, 1896 — 2003.8.1., Aszófõ I, Bed 13, Balatonicus Zone, Cadoricus Subzone.
9. Norites falcatus ARTHABER, 1896 — 2003.10.1., Aszófõ I, Bed 17, Balatonicus Zone, Cadoricus Subzone.

10. Norites falcatus ARTHABER, 1896 — 2003.9.1., Aszófõ II, Bed 7, Balatonicus Zone, Balatonicus Subzone.
11. Acrochordiceras carolinae MOJSISOVICS, 1882 — 2003.11.1., Aszófõ II, Bed 5, Balatonicus Zone, Balatonicus Subzone.
12. Acrochordiceras carolinae MOJSISOVICS, 1882 — 2003.13.1., Aszófõ I, Bed 14, Balatonicus Zone, Cadoricus Subzone.
13. Acrochordiceras carolinae MOJSISOVICS, 1882 — 2003.12.1., Aszófõ II, Bed 5, Balatonicus Zone, Balatonicus Subzone.
14. Acrochordiceras carolinae MOJSISOVICS, 1882 — 2003.14.1., ventral (a) and lateral (b) views. Aszófõ II, loose (around Bed 3),

Balatonicus Zone, Balatonicus Subzone. 
15. Balatonites cf. ottonis (BUCH, 1849) — 2003.15.1., Aszófõ II, Bed 33, Ismidicus Zone, Ottonis Subzone.
16. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.16.1., Mencshely (Cser-tetõ III), Bed 15, Balatonicus Zone, Cadoricus

Subzone
17. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.18.1., Aszófõ I, Bed 12, Balatonicus Zone, Cadoricus Subzone.
18. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.17.1., Aszófõ I, Bed 15, Balatonicus Zone, Cadoricus Subzone.
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Plate A-II.
(All figures in natural size unless otherwise indicated.)

1. Acrochordiceras cf. damesii (NOETLING, 1880) — 2003.72.1., ventral (a) and lateral (b) views (2/3×). Aszófõ II, Bed 40 or 41,
Ismidicus Zone, Ottonis Subzone.

2. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.33.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 3, Balatonicus Zone,
Balatonicus Subzone.

3. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.29.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 3, Balatonicus Zone,
Balatonicus Subzone.

108 ATTILA VÖRÖS



The Pelsonian Ammonoid fauna of the Balaton Highland 109



Plate A-III.
(All figures in natural size unless otherwise indicated.)

1. Acrochordiceras cf. damesii (NOETLING, 1880) — 2003.72.1. (2/3×), Aszófõ II, Bed 40 or 41, Ismidicus Zone, Ottonis Subzone.
2. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.34.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 4, Balatonicus Zone,

Balatonicus Subzone.
3. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.32.1., lateral (a) and ventral (b) views. Mencshely (Cser-tetõ III), Bed 19,

Balatonicus Zone, Cadoricus Subzone.
4. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.28.1., Aszófõ I, Bed 19, Balatonicus Zone, Cadoricus Subzone.
5. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.27.1., Aszófõ I, Bed 15, Balatonicus Zone, Cadoricus Subzone.
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Plate A-IV.
(All figures in natural size.)

1. Balatonites balatonicus (MOJSISOVICS, 1873) — holotype (T.349., GIH), figured in MOJSISOVICS 1873, pl. XIII, figs. 3a–b and in
MOJSISOVICS, 1882, pl. IV, figs. 2a–b, (Mencshely, Cser-tetõ).  

2. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.31.1., lateral (a) and ventral (b) views Aszófõ II, Bed 5, Balatonicus Zone,
Balatonicus Subzone.

3. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.30.1., Aszófõ I, Bed 4, Balatonicus Zone, Balatonicus Subzone.
4. Balatonites balatonicus (MOJSISOVICS, 1873) — 2003.25.1., left (a) and right lateral (b) views. Szentkirályszabadja, quarry wall,

Balatonicus Zone, Balatonicus Subzone.
5. Balatonites balatonicus (MOJSISOVICS, 1873) morphotype zitteli — 2003.22.1., Aszófõ II, Bed 3, Balatonicus Zone, Balatonicus

Subzone.
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Plate A-V.
(All figures in natural size.)

1. Balatonites balatonicus (MOJSISOVICS, 1873) morphotype zitteli — 2003.21.1., Aszófõ I, Bed 14, Balatonicus Zone, Cadoricus
Subzone.

2. Balatonites balatonicus (MOJSISOVICS, 1873) morphotype zitteli — 2003.19.1., Aszófõ I, Bed 5, Balatonicus Zone, Balatonicus
Subzone.

3. Balatonites balatonicus (MOJSISOVICS, 1873) morphotype zitteli — 2003.20.1., Aszófõ II, Bed 3, Balatonicus Zone, Balatonicus
Subzone.

4. Balatonites gemmatus MOJSISOVICS, 1882 — 2003.23.1., Aszófõ II, Bed 19, Balatonicus Zone, Balatonicus Subzone.
5. Balatonites gemmatus MOJSISOVICS, 1882 — 2003.24.1., Aszófõ II, Bed 17, Balatonicus Zone, Balatonicus Subzone.
6. Balatonites cf. gemmatus MOJSISOVICS, 1882 — M.89.31, lateral (a) and ventral (b) views.  Veszprém, Szabadság-puszta,

Balatonicus Zone, Balatonicus(?) Subzone.
7. Balatonites egregius ARTHABER, 1896, morphotype jovis — 2003.39.1., lateral (a) and ventral (b) views. Mencshely (Cser-tetõ

III), Bed 22, Balatonicus Zone, Balatonicus Subzone.
8. Balatonites egregius ARTHABER, 1896, morphotype jovis — 2003.35.1., Aszófõ II, Bed 40, Ismidicus Zone, Ottonis Subzone.
9. Balatonites egregius ARTHABER, 1896, morphotype jovis — 2003.37.1., Aszófõ II, Bed 5, Balatonicus Zone, Balatonicus Subzone.

10. Balatonites egregius ARTHABER, 1896, morphotype jovis — 2003.38.1., Aszófõ I, Bed 3, Balatonicus Zone, Balatonicus Subzone.
11. Balatonites egregius ARTHABER, 1896, morphotype jovis — 2003.36.1., Aszófõ II, Bed 18, Balatonicus Zone, Balatonicus

Subzone.
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Plate A-VI.
(All figures in natural size.)

1. Bulogites zoldianus (MOJSISOVICS, 1882) — 2003.43.1., left lateral (a) ventral (b) and right lateral (c) views. Aszófõ I, Bed 79,
Balatonicus Zone, Zoldianus Subzone.

2. Bulogites gosaviensis (MOJSISOVICS, 1882) — 2003.40.1., Aszófõ I, Bed 60, Balatonicus Zone, Zoldianus Subzone.
3. Bulogites multinodosus (HAUER, 1892) — 2003.42.1., Aszófõ I, Bed 67, Balatonicus Zone, Zoldianus Subzone.
4. Bulogites multinodosus (HAUER, 1892) — 2003.41.1., Aszófõ I, Bed 61, Balatonicus Zone, Zoldianus Subzone.
5. Bulogites mojsvari (ARTHABER, 1896) — 2003.44.1., Aszófõ I, Bed 70, Balatonicus Zone, Zoldianus Subzone.
6. Bulogites mojsvari (ARTHABER, 1896) — 2003.46.1., left lateral (a) ventral (b) and right lateral (c) views.Aszófõ I, Bed 71,

Balatonicus Zone, Zoldianus Subzone.
7. Bulogites mojsvari (ARTHABER, 1896) — 2003.47.1., Aszófõ I, Bed 61, Balatonicus Zone, Zoldianus Subzone.
8. Bulogites mojsvari (ARTHABER, 1896) — 2003.45.1., Aszófõ I, Bed 62, Balatonicus Zone, Zoldianus Subzone.
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Plate A-VII.
(All figures in natural size.)

1. Ismidites cf. marmarensis ARTHABER, 1915 — 2003.49.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 13, Balatonicus Zone,
Cadoricus Subzone.

2. Ismidites cf. marmarensis ARTHABER, 1915 — 2003.50.1., lateral (a) and ventral (b) views. Aszófõ II, Bed 6, Balatonicus Zone,
Balatonicus Subzone.

3. Alanites ? sp. — 2003.51.1., Aszófõ I, Bed 14, Balatonicus Zone, Cadoricus Subzone.
4. Beyrichites beneckei (MOJSISOVICS 1882) — 2003.58.1., Aszófõ I, Bed 87, Balatonicus Zone, Zoldianus Subzone.
5. Beyrichites beneckei (MOJSISOVICS, 1882) — 2003.52.1., ventral (a) and lateral (b) views. Aszófõ I, Bed 17, Balatonicus Zone,

Cadoricus Subzone.
6. Beyrichites cadoricus (MOJSISOVICS, 1869) — 2003.55.1., Aszófõ I, Bed 15, Balatonicus Zone, Cadoricus Subzone.
7. Beyrichites cadoricus (MOJSISOVICS, 1869) — 2003.54.1., Aszófõ I, Bed 9, Balatonicus Zone, Cadoricus Subzone.
8. Beyrichites cadoricus (MOJSISOVICS, 1869) — 2003.53.1., Aszófõ I, Bed 11, Balatonicus Zone, Cadoricus Subzone.
9. Beyrichites cadoricus (MOJSISOVICS, 1869) — 2003.56.1., Aszófõ I, Bed 15, Balatonicus Zone, Cadoricus Subzone.

10. Beyrichites cf. reuttensis (BEYRICH, 1867) — 2003.57.1., Aszófõ I, Bed 90, Balatonicus Zone, Binodosus Subzone.
11. Beyrichites ? sp. — 2003.66.1., Aszófõ I, Bed 90, Balatonicus Zone, Binodosus Subzone..
12. Ismidites sp., aff. marmarensis ARTHABER, 1915 — 2003.48.1., ventral (a) and lateral (b) views. Aszófõ II, Bed 18, Balatonicus

Zone, Balatonicus Subzone.
13. Schreyerites ragazzonii (MOJSISOVICS, 1882) — 2003.60.1., Aszófõ I, Bed 80, Balatonicus Zone, Zoldianus Subzone.
14. Schreyerites ragazzonii (MOJSISOVICS, 1882) — 2003.62.1., Aszófõ I, Bed 84, Balatonicus Zone, Zoldianus Subzone.
15. Schreyerites ragazzonii (MOJSISOVICS, 1882) — 2003.69.1., Mencshely (Cser-tetõ III), Bed 9, Balatonicus Zone, Binodosus

Subzone.
16. Schreyerites ragazzonii (MOJSISOVICS, 1882) — 2003.61.1., Aszófõ I, Bed 76, Balatonicus Zone, Zoldianus Subzone.
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Plate A-VIII.
(All figures in natural size.)

1. Schreyerites loretzi (MOJSISOVICS, 1882) — 2003.59.1., Aszófõ I, Bed 8, Balatonicus Zone, Cadoricus Subzone.
2. Schreyerites loretzi (MOJSISOVICS, 1882) — 2003.65.1., Aszófõ I, Bed 13, Balatonicus Zone, Cadoricus Subzone.
3. Schreyerites sp., aff. splendens ARTHABER, 1896 — 2003.71.1., ventral (a) and lateral (b) views. Aszófõ I, Bed 15, Balatonicus

Zone, Cadoricus Subzone.
4. Schreyerites ? binodosus (HAUER, 1851) — 2003.63.1, Mencshely (Cser-tetõ III), Bed 9, Balatonicus Zone, Binodosus Subzone.
5. Schreyerites ? binodosus (HAUER, 1851) — 2003.70.1., Aszófõ I, Bed 90, Balatonicus Zone, Binodosus Subzone.
6. Schreyerites ? binodosus (HAUER, 1851) — 2003.68.1., ventral (a) and lateral (b) views. Felsõörs, loose (around Bed 82),

Balatonicus Zone, Binodosus Subzone.
7. Schreyerites ? binodosus (HAUER, 1851) — 2003.64.1., Felsõörs, Bed 72, Balatonicus Zone, Binodosus Subzone.
8. Semiornites sp. — 2003.67.1., ventral (a) and lateral (b) views. Felsõörs, Bed 78, Balatonicus Zone, Binodosus Subzone.
9. Discoptychites domatus (HAUER, 1851) — 2003.73.1., lateral (a) and ventral (b) views. Aszófõ I, Bed 3, Balatonicus Zone,

Balatonicus Subzone.
10. Discoptychites domatus (HAUER, 1851) — 2003.74.1, Aszófõ I, loose (around Bed 3), Balatonicus Zone, Balatonicus Zone.
11. Judicarites cf. euryomphalus (BENECKE, 1865) — M.2001.34., lateral (a) and ventral (b) views. Köveskál (Horog-hegy), Bed I/1,

Balatonicus Zone, Binodosus Subzone.
12. Noetlingites sp. – 2003.75.1., ventral (a) and lateral (b) views. Aszófõ II, Bed 17, Balatonicus Zone, Balatonicus Subzone.
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