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The occurrence of Hemihaploceras schwageri (Neumayr, 1873)
in the Upper Jurassic (Kimmeridgian, Beckeri Zone) of SW Germany

and its stratigraphical significance
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Abstract. The presence of the Tethyan ammonite species Hemihaploceras schwageri (Neumayr, 1873) is reported from the upper
Kimmeridgian Obere-Felsenkalke Formation in the Upper Jurassic of SW Germany. The oppeliid genus Hemihaploceras Spath, 1925 oc-
curs in two ammonite assemblages of the Beckeri Zone. The first one lies in the kiderleni Biohorizon within the Subeumela Subzone. The
other one represents the herein newly introduced schwageri Biohorizon of the basal Setatum Subzone. Both ammonite assemblages com-
prises a mixture of Mediterranean and Submediterranean taxa accompanied by very rare taxa of Subboreal origin. The phyletic relation-
ships between H. schwageri and other species included in Hemihaploceras are discussed.

INTRODUCTION

After more than a hundred years of intensive collecting
and study of the ammonite fauna and stratigraphy of the Up-
per Jurassic Beckeri Zone in SW Germany, a significant col-
lection of ammonites has accumulated. Besides the classical
locality of Grabenstettener Steige in the middle part of the
Swabian Alb, one of the most relevant outcrops for sam-
pling upper Kimmeridgian ammonites in Swabia is the Kol-
binger Steige section. This section is exposed along the road
connecting the town of Miihlheim a. d. Donau with the vil-
lage of Kolbingen, about two kilometres north of the Da-
nube Valley. The sections studied herein are not far away
from the Kolbinger Steige (Fig. 1). The lithostratigraphy
and parts of the ammonite faunas of the Kolbinger Steige

section were studied previously by Berckhemer (1922), Ber-
ckhemer, Rebholz (1926), Roll (1931), Bubeck (1933),
Aldinger (1945), Ziegler (1955, 1958, 1959, 1962), Berck-
hemer, Hoélder (1959), Seeger (1961), Horoldt (1964),
Schweigert (1994), Schweigert et al. (1996), and Sch-
weigert, Zeiss (1999). These studies focussed on the rather
common and often well-preserved ammonites of the Upper
Jurassic Untere-Felsenkalke, Obere-Felsenkalke and Lieg-
ende-Bankkalke formations.

Berckhemer, Holder (1959: 77, pl. 16, fig. 74; see below)
reported a single strikingly evolute taramelliceratid, SMNS
19490, as Hemihaploceras nobile (Neumayr, 1873). It was
said to originate from beds tentatively assigned to the Sub-
eumela Subzone of Herrlingen—Lautern near Ulm. This speci-
men was re-studied and is now determined as Hemihaploceras
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Fig. 1. Studied Upper Kimmeridgian localities in the vicinity of Kolbingen, SW Germany

schwageri (Neumayr, 1873). According to the lithology and
light yellowish colour of the rock matrix, its stratigraphical
position is located in the lowermost Setatum Subzone.

One of us (A.S.) collected one additional specimen,
herein described as ?Hemihaploceras sp. [m] from the ki-
derleni Biohorizon of the Subeumela Subzone of the Kol-
binger Steige (Fig. 1).

In a higher bed of the Obere-Felsenkalke Formation, just
below the bed with the supinum Biohorizon of the Setatum
Subzone (see below), we recognised in three sections near
the village of Kolbingen (see Fig. 1) a previously unknown
ammonite fauna, which we publish herein as an assemblage
characteristic of the schwageri Biohorizon. Surprisingly, be-
side numerous Virgataxioceras n. sp. and some oppeliids
and aspidoceratids we found several specimens of the Medi-
terrancan ammonite species Hemihaploceras schwageri
(Neumayr, 1873) (see below). From another locality near
the village of Storzingen, SW Swabian Alb, we found two

additional specimens of this rare species in the same strati-
graphic level (see below).

The aim of this study is to describe this new material and
to discuss its phyletic relationships and palacobiogeographic
implication. In this context, it became necessary to recon-
sider the type material of Oppelia schwageri and closely re-
lated taxa introduced by Neumayr (1873), including Oppe-
lia nobilis, the type species of Hemihaploceras Spath, 1925,
from the upper Kimmeridgian of present-day Romania.

MATERIAL AND METHODS

The ammonites from southern Germany described here-
in were collected by the first author (A.S.) during numerous
visits to the sections near Kolbingen and Storzingen over the
last decades (Fig. 1). The specimens were prepared mechani-
cally with fine pneumatic chisels and needles. This newly
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studied material is housed in the collection of the Staatliches
Museum fiir Naturkunde Stuttgart, Germany (acronym:
SMNS). Studied material for comparison is housed in the
GeoSphere Austria, Vienna (acronym: GS), Geological Mu-
seum of the former Hungarian Geological Institute (today
part of the SZTFH, Budapest, Hungary (acronym: GM) and
Piobbico and Apecchio museums, Italy.

Abbreviations. [M] = Macroconch (female); [m] = mi-
croconch (male); d = diameter; wh = whorl height; ww =
whorl width; uw = umbilical width.

AMMONITE FAUNA
OF THE KIDERLENI BIOHORIZON

The kiderleni Biohorizon (Fig. 2) of the upper Kim-
meridgian Beckeri Zone, Subeumela Subzone, was briefly
introduced by Schweigert et al. (1996). It is founded on
a rather diverse ammonite assemblage sampled from sec-
tions at Grabenstettener Steige, Gerhausen, Blaustein—Her-
rlingen, Lenningen—Schopfloch, Kolbinger Steige and Mohrin-
ger Tunnel near Immendingen, all located in the area of the
Swabian Alb (Berckhemer, Holder, 1959; Schweigert, 1992).
This ammonite assemblage comprises a mixture of Mediter-
ranean and Submediterranean taxa accompanied by a few
very rare taxa of Subboreal origin. This seems to result from
a sea-level highstand during the early Beckeri Zone, Sub-
eumela Subzone, allowing an easy faunal exchange between
palacobiogeographically far distant areas. Moreover, during
this interval, terrigenous influx was extremely low thus lead-
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Fig. 2. Chronostratigraphy and ammonite biohorizons of the interval
Subeumela to basal Ulmense subzones in Southern Germany,
with indication of the position of Hemihaploceras schwageri

Succession of biohorizons modified after Schweigert (2007, 2015)

ing to the purest limestones occurring during the Beckeri
Zone of Swabia and Franconia as a climatic response to co-
eval high sea-level (Leinfelder, 1993). The kiderleni Bioho-
rizon is the type horizon of Taramelliceras kiderleni Berck-
hemer, Holder, 1959.

Ammonites of the kiderleni Biohorizon: Physodoceras
hermanni (Berckhemer, 1922) [M], Sutneria subeumela
(Schneid, 1915) [m], Taramelliceras acallopistum (Fon-
tannes, 1879) [M], Taramelliceras kiderleni Berckhemer,
Holder, 1959 [M], Taramelliceras pugile (Neumayr, 1873)
[M], ?Hemihaploceras (“Lingulaticeras™) sp. [m], Lingula-
ticeras sp. [m], Oxyoppelia sp. [M], Hybonoticeras pressu-
lum (Neumayr, 1873) [M], Hybonoticeras cf. beckeri (Neu-
mayr, 1873) [M], Hybonotella attenuatum Berckhemer,
Holder, 1959 [m], Virgataxioceras n. sp. A [M+m], Aula-
costephanus contejeani (Thurmann in Thurmann, Etallon,
1861) [M], Aulacostephanus undorae (Pavlow, 1886) [m].

Records of the kiderleni Biohorizon: Middle Swabian
Alb (Grabenstetten, Gerhausen, Blaustein—Herrlingen, Len-
ningen—Schopfloch), Western Swabian Alb (Kolbingen,
Mohringer Tunnel near Immendingen). In all studied sec-
tions, the position of the kiderleni Biohorizon is sandwiched
between the pedinopleura and subsidens biohorizons of the
Subeumela Subzone (see Fig. 2). The typical rock type is
a bright white limestone.

AMMONITE FAUNA
OF THE SCHWAGERI BIOHORIZON

The schwageri Biohorizon of the upper Kimmeridgian
Beckeri Zone, Setatum Subzone, is introduced herein (Figs.
2-4). It is based on an ammonite assemblage recorded in
three sections near Kolbingen and Storzingen in W Swabia
(Fig. 1). Ammonites from the vicinity of Kolbingen were re-
ported by Berckhemer, Hoélder (1959) and several other au-
thors (see information above). As is the case with the kider-
leni Biohorizon, the schwageri Biohorizon comprises
ammonite taxa of Mediterranean and Submediterranean ori-
gin, but those of Subboreal origin are missing. This seems
again the result of relatively high sea-level during the mid-
dle part of the Beckeri Zone.

Ammonites of the schwageri Biohorizon: Virgataxio-
ceras n. sp. B [M+m], Hemihaploceras schwageri (Neu-
mayr, 1873) [M], Hemihaploceras (“Lingulaticeras™) cf.
tenuifalcatum (Neumayr, 1873) [m], Taramelliceras pugile
(Neumayr, 1873) [M], Oxyoppelia sp. [M], Physodoceras
sp. [M].

Records of the schwageri Biohorizon: SW Swabian
Alb (Kolbingen, Storzingen). In the studied sections at Kol-
bingen, the ammonite assemblage of the schwageri Biohori-
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zon originates from a 215 to 220 cm-thick white-yellowish
limestone bed. Above this limestone bed and another 10—
15 cm-thick bed of limestone there follows a 52 cm-thick,
brown-yellowish limestone bed that contains the ammonite
assemblage of the supinum Biohorizon. The latter is domi-
nated by Virgataxioceras supinum (Schneid, 1915) and Oxy-
oppelia pseudopolitula (Berckhemer, 1922). Below the
limestone bed with the schwageri Biohorizon and two un-
fossiliferous limestone beds of 2.5-8.0 cm and 19.0-23.0 cm
thickness, respectively, we have recorded Oxyoppelia fis-
cheri (Berckhemer, 1922) from a bed which is over 180 cm
in thickness.

In the Grabenstettener Steige section (Berckhemer,
Holder, 1959: fig. 1, p. 12) there exists an equivalent lime-
stone bed, there 280 cm in thickness and lacking ammonites
according to these authors. Above this bed these authors re-
ported Virgataxioceras supinum (Schneid) and Oxyoppelia
sp. Below this thick bed is the occurrence of the minutum
Biohorizon (Virgataxioceras minutum (Berckhemer, 1922))
and the next bed below represents the biohorizon of Oxyop-
pelia fischeri (Berckhemer, 1922).

In the section 1 km E of Storzingen the interval from the
fischeri Biohorizon up to the zio-wepferi Biohorizon o (Sub-
eumela, Setatum and basal Ulmense subzones) is represent-
ed by thick-bedded to massive limestones where it is hard to
follow individual beds laterally. In the lowest part of this
section, just above the occurrence of Oxyoppelia fischeri
(Berckhemer, 1922), we found the remains of two ammo-

nites — Hemihaploceras schwageri (Neumayr, 1873) and
Hemihaploceras (“Lingulaticeras™) cf. tenuifalcatum (Neu-
mayr, 1873).

The combination of a large-sized new species of Virga-
taxioceras, Oxyoppelia sp., Hemihaploceras schwageri (Neu-
mayr) and Hemihaploceras (“Lingulaticeras™) cf. tenuifal-
catum (Neumayr) is unique for Late Jurassic ammonite
faunas in Swabia, for the schwageri Biohorizon.

The study of phyletic lineages within age-diagnostic am-
monite genera in Swabia, especially those of Hybonoticeras,
Virgataxioceras and Physodoceras/Sutneria has helped to
test and refine the stratigraphic concept, which finally has
led to the recognition of a detailed succession of biohorizons

(Fig. 2.).

SYSTEMATIC PALAEONTOLOGY

Order Ammonitida Haeckel, 1866

Suborder Ammonitina Hyatt, 1889
Family Oppeliidae H. Douvill¢, 1890

Genus Hemihaploceras Spath, 1925

At \
-——————--—‘—

Fig. 3. An outcrop, 1.6 kilometres NW of Kolbingen (exposed in the N direction)

The wall exposes the lowest part of the Liegende-Bankkalke Formation and the upper part of the Obere—Felsenkalke Formation containing the schwageri

Biohorizon. Photo by A.S. 2024
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Hemihaploceras schwageri (Neumayr, 1873)
Figs. 5SA-G, 6C
1873. Oppelia schwageri nov. sp. — Neumayr: 168, pl. 33, fig. 5
1878. Haploceras Fialar Oppel — Herbich: 147, pl. 4, fig. 3a—c
1879. Oppelia nobilis, Neumayr — Fontannes: 46, pl. 7, figs. 3, 4
1916.

1959. Taramelliceras (Hemihaploceras) nobile (Neumayr) —
Berckhemer, Holder: 77, pl. 16, fig. 74

1977. Hemihaploceras nobile (Neumayr, 1873) — Sapunov: 69,
fig. 1, pl. 6, fig. 4

1978. Taramelliceras (Taramelliceras?) schwageri (Neum.) —
Oloriz: 98, pl. 7, fig. 1

1979. Hemihaploceras nobile (Neumayr, 1873) — Sapunov: 59,
pl. 13, figs. 1-4

1993. Hemihaploceras (Zitteliceras) schwageri (Neumayr,
1873) — Sarti: 68, pl. 4, fig. 5

1994. Taramelliceras (Hemihaploceras) nobile (Neumayr
1873) — Schlegelmilch: 156, pl. 11, fig. 7

Hemihaploceras schwageri (Neumayr, 1873) — Fézy
etal:pl 1,figs.2.5,2.6

2022. Hemihaploceras nobile (Neumayr) — Fozy et al.: pl. 11,
figs. la, b

Oppelia Loczyi n. sp. — Jekelius, p. 271, pl. 4, fig. 9, 10

2011.

Diagnosis. See Neumayr (1873: 168).

Microconchs corresponding to Hemihaploceras schwa-
geri (Neumayr, 1873) are present in the schwageri Biohori-
zon as “Lingulaticeras” cf. tenuifalcatum (Neumayr, 1873).

Description. The most complete specimen of our newly
collected material (SMNS 70744/1, Fig. 5A, B) is a three-
dimensonally preserved mould of a macroconch without
peristome preserved up to a diameter of 51.5 mm. The in-
nermost whorls up to the beginning of the last whorl are
smooth. At the beginning of the outer whorl, fine, retroradi-
ate ribs are discernible. On the outer whorl, a tuberculate
venter is visible, and approximately at the beginning of the
body-chamber, the first coarse tubercles appear near the
ventral shoulders. The latest stage corresponds well with
a macroconchiate body-chamber fragment from the same
bed and locality (SMNS 70744/2, Fig. 5H). Its venter is or-
namented with elongate tubercles. In a macroconchiate
specimen, two-thirds of the ammonite shell are preserved
(SMNS 70744/4, Fig. 6C), but parts of the outer whorl be-
came lost before burial. It shows the smooth inner whorls of
the phragmocone and the following stage consisting of ret-
rocostate ribs. A small-sized, more involute specimen, adult
microconch (SMNS 70744/3, Fig. 6A) shows smooth inner-
most whorls and fine, retroradiate ribs on the outer whorl.
The body-chamber comprises the last half whorl; however,
the aperture is not preserved.

From the locality Storzingen we report a juvenile, com-
pletely smooth, evolute macroconch with the body-chamber

comprising little less than half a whorl (SMNS 70446/1,
Fig. 6H). A second unfigured specimen (SMNS 70746/2)
from the same locality represents a fragmentary body-cham-
ber with a falcoid ribbing and a densely tuberculated venter.

From the kiderleni Biohorizon of the Kolbinger Steige
section, a very evolute, almost smooth-shelled specimen is
preserved with one third of the outer whorl belonging to the
body-chamber (SMNS 70745, Fig. 6B). In the latest pre-
served stage, the onset of weak falcoid ribbing is discerni-
ble. We consider this specimen most likely being a micro-
conchiate Hemihaploceras.

Comparisons. Unfortunately, the monotypic holotype of
Oppelia schwageri Neumayr, 1873, pl. 33, fig. 5 could not be
traced in the collection of the former Geologische Bundesan-
stalt in Vienna, now GeoSphere Austria, and must be consid-
ered lost (personal com. Davide Di Franco to G.S., 2024).
Neumayr (1873, p. 168) reported the presence of smooth in-
ner whorls followed by a fine-ribbed intermediate stage.

In our material any sculpture is missing on the innermost
whorls and the shell looks smooth. On the last two whorls
fine, retroradiate ribs are visible. This ribbing style strongly
resembles that of Lingulaticeras tenuifalcatum (Neumayr,
1873) and L. semicostatum (Berckhemer in Holder, Ziegler,
1959). The latter may represent the microconch partner of

Fig. 4. Outcrop wall, 0.1 kilometres W of Kolbingen
(exposed in the N direction)

The wall exposes the pure micritic limestones of the Obere—Felsenkalke
Formation. The thick limestone bed contains the schwageri Biohorizon; the
thicker limestone bed above at the top contains the supinum Biohorizon.
Photo by A.S. 2024
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Fig. 5A, B, H. Hemihaploceras schwageri (Neumayr), SMNS 70744/1, 70744/2, Kolbingen, schwageri Hz., Beckeri Z., Setatum Subz. An adult macroconch

with body-chamber in lateral (A) and ventral (B) views, and a fragment (H). C, D. Hemihaploceras schwageri (Neumayr), SMNS 19493, leg. Bracher; original
by Berckhemer, Holder (1959, p. 77, pl. 16, fig. 74), Herrlingen-Lautern, Beckeri Z., Setatum Subz. An adult macroconch in lateral (C) and ventral (D) views.
E. Hemihaploceras schwageri (Neumayr), SZTFH: J988, original by Jekelius, 1916, Oppelia Ldczyi, p. 271, pl. 4, fig. 9, Bucegi Mountains, Poltiza, Romania,
macroconch in lateral view. F, G. Hemihaploceras schwageri (Neumayr), original by Neumayr, 1873, Oppelia Schwageri, p. 167, pl. 33, fig. 5a, b, Gyilkos-kd,
Romania, specimen lost, macroconch in lateral (F) and ventral (G) views. Scale bar: 20 mm
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Fig. 6A. Hemihaploceras (“Lingulaticeras”) cf. tenuifalcatum (Neumayr), SMNS 70744/3, Kolbingen, schwageri Hz., Beckeri Z., Setatum Subz. An incomplete
microconch in lateral view. B. ?Hemihaploceras (“Lingulaticeras”) sp. [m], SMNS 70745, Kolbingen, kiderleni Hz., Beckeri Z., Subeumela Subz. Incomplete
microconch in lateral view. G. Hemihaploceras schwageri (Neumayr), SMNS 70744/4, Kolbingen, schwageri Hz., Beckeri Z., Setatum Subz. An incomplete

macroconch in lateral view. D, E. Hemihaploceras (“Lingulaticeras”) tenuifalcatum (Neumayr), [m], original by Neumayr, 1873, Oppelia tenuifalcatum, p. 162,

pl. 31, fig. 6a, b, Gyilkos-ké, Romania, microconch in lateral (D) and ventral (E) views. F, G. Hemihaploceras nobile (Neumayr), SZTFH: J997 original by

Neumayr, 1873, Oppelia nobilis, p. 167, pl. 32, fig. 3a, b, Gyilkos-ké, Romania, macroconch in lateral (F) and ventral (G) views. H. Hemihaploceras schwageri

(Neumayr), SMNS 70746/1, Storzingen, schwageri Hz., Beckeri Z., Setatum Subz. A juvenile macroconch in lateral view. Scale bar: 20 mm

late representatives of Taramelliceras ex gr. platyconcha
(Gemmellaro, 1872) from the semicostatum o,  and y bio-
horizons in the upper Pseudomutabilis Zone of S Germany
(Scherzinger et al., 2016). On the outer whorl, a regular
finely tuberculate venter is visible. At the beginning of the
body-chamber, the first tubercles near the ventral shoulders
appear. The tubercles both on the venter and on the ventral
shoulders become very coarse towards the peristome. The
smooth shell on the innermost whorls and the coarse tuber-
cles on the body-chamber fit well with the illustration pro-
vided by Neumayr (1873).

In our opinion Oppelia loczyi Jekelius, 1916 is a junior
subjective synonym of Oppelia schwageri Neumayr, 1873.
Both taxa exhibit exactly the same ontogenetic development
of ornamentation (inner whorls smooth, fine ribs on the in-
termediate stage, typical coarse-ribbed ornamentation on the
outer whorl and body-chamber plus tubercles on the venter).

Hemihaploceras nobile (Neumayr, 1873) seems smooth
on the innermost whorls according to the specimen SZTFH:
J.997, Budapest (Fig. 6G and Neumayr, 1873, pl. 32, fig. 2.
Neumayr (1873, p. 168) reported seven specimens of Oppe-
lia nobilis. Among these syntypes, Neumayr reported the
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fragment of a big-sized specimen with tubercles occurring
on the adult venter. This observation would confirm the late
appearance of tubercles also on the venter and not only on
the ventrolateral shoulders. Herbich (1878) reported addi-
tional specimens of Oppelia nobilis from the type locality,
unfortunately, this material was never figured.

Occurrences. Upper Kimmeridgian of SW Germany,
Beckeri Zone, Setatum Subzone, schwageri Hz. (data pub-
lished herein), Beckeri Zone of Ardéche Mts, SE France
(Fontannes, 1879), Carpathian Mts of Romania (Neumayr,
1873; Jekelius, 1916), Betic Cordillera of S Spain (Oloriz,
1978), Bulgaria (Sapunov, 1979), Venetian Alps of Italy
(Sarti, 1993); middle part of the Beckeri Zone, Hungary
(Fozy et al., 2011, 2022).

DISCUSSION

In our studies we have distinguished in Swabia two dif-
ferent populations of Hemihaploceras and its dimorphic
partner “Lingulaticeras” cf. tenuifalcatum (Neumayr) in two
biohorizons of the Beckeri Zone, Setatum and Subeumela
subzones. However, on the basis of the available specimens
we cannot distinguish the two Hemihaploceras populations
on a species level. The presence of a Mediterranean ?Hemi-
haploceras sp. in the kiderleni Biohorizon and the co-occur-
rence of the Subboreal taxa Aulacostephanus contejeani
(Thurmann in Thurmann, Etallon, 1861) and Aulacostepha-
nus undorae Pavlow, 1886 (=A. plataulax Buckman, 1925)
allows a precise correlation between the lower part of the
Beckeri Zone in the Mediterranean and Submediterranean
provinces and the upper Eudoxus Zone in the Subboreal
Province of S England and W France (Baier, Schweigert,
2001; Schweigert, Vallon, 2005).

Material collected bed-by-bed from other Kimmeridgian
deposits in Europe and N Africa is scarce. Hemihaploceras
nobile is reported from the Cavouri Zone of Spain, the
Lessinian Alps of Italy, Hungary, and Carpathians of Roma-
nia (e.g., Oloriz, 1978; Benetti, Pezzoni, 1983; Fézy, 1989,
1990; Fozy et al., 2011; Grigore, 2021). In S Germany, there
is no record of Hemihaploceras in the Pseudomutabilis
Zone, which corresponds approximately to the Cavouri
Zone of the Mediterranean Province (Scherzinger et al.,
2016). The ammonite fauna of the pedinopleura Biohorizon
in SW Germany is still very incomplete in records of signifi-
cant ammonite species because of the scarceity of fossili-
ferous outcrops and the lack of new samples in Swabia (e.g.,
Seeger, 1961).

Favre (1877) figured a few years after Neumayr’s mono-
graph a Hemihaploceras nobile from the Swiss Alps. More
information about the stratigraphic level of this specimen
was not given.

All figured records of Hemihaploceras from Bulgaria
(Sapunov, 1977, 1979; Metodiev, 2018) are from the Beck-
eri Zone (Subeumela — Setatum subzones, Sapunov, 1977:
69, fig. 1). In our opinion all specimens figured in Sapunov
(1977, pl. 6, fig. 4; 1979, pl. 13, figs. 1-4) represent Hemi-
haploceras schwageri. The incomplete ammonite figured by
Metodiev (2018, fig. 1c, d) could be Hemihaploceras nobile
because of its more evolute innermost whorls and the high-
er, more involute body-chamber in comparison with Hemi-
haploceras schwageri.

Oloriz (1978: 98-99, 117-119) reported Hemihaploce-
ras schwageri (as Taramelliceras (?Taramelliceras) schwa-
geri) from the Beckeri Zone and Hemihaploceras nobile
from the Cavouri and Beckeri zones of Spain, Subbetic Cor-
dillera.

Sarti (1988: 468) noted Hemihaploceras nobile from the
Beckeri/Pressulum Zone of the Venetian Alps, Northern Italy.

Cecca et al. (1990: fig. 55) listed Hemihaploceras pic-
cininii from the Beckeri Zone from Monte Nerone, Central
Italy. One of the authors (I.F.) had the opportunity during
a visit to study the Hemihaploceras specimens stored in the
Piobbico and Apecchio museums, Italy. Among the ammo-
nites we identified also Hemihaploceras schwageri.

Di Bucci et al. (1994: 84) listed Hemihaploceras nobile
from the Beckeri Zone of Monte Scoccioni — Castelletta,
Appenins, Italy.

Foézy (1995: 136, pl. 21, fig. 1) illustrated Hemihaploce-
ras nobile from the Late Kimmerdigan of Seno di Guidalo-
ca, Sicily.

Benzaggagh, Atrops (1997: 137, fig. 6, pl. 3, fig. 1) fig-
ured from the Beckeri Zone of the Rif, Morocco Hemihap-
loceras nobile.

Dumitrica et al. (1997: 172) cited Hemihaploceras from
Peles Valley, near the town Sinaia, Bucegi Massif, at the
southern end of the Eastern Carpatians, Romania.

Zeiss et al. (2003) reported a fragmentary specimen of
Hemihaploceras nobile (Neumayr, 1873) from Jurassic beds
of Japan. The age of this specimen was determined with the
help of a co-occurring ammonite then identified as a macro-
conchiate “Virgataxioceras sp.”. The latter is very close to
undescribed early representatives of Subplanites Spath,
1925 collected from Jurassic limestones of Ethiopia. These
large-sized microconchiate forms co-occur with Hybonoti-
ceras knopi (Neumayr, 1873), which is an age-diagnostic
species of the lowermost Beckeri Zone. In conclusion,
Hemihaploceras nobile (Neumayr, 1873) ranges from the
Cavouri Zone to the lowermost Beckeri Zone.

Khudoley (2004: 51) erroneously reported Hemihap-
loceras from the Tithonian of Morocco.

Mandl et al. (2010) listed Hemihaploceras nobile, asso-
ciated with Sowerbyceras loryi (Munier-Chalmas in Hébert,
1875), “Haploceras” jungens (Neumayr, 1873) and Sutneria
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cf. eumela (d’Orbigny, 1847) from the same bed of a micrit-
ic limestone (bed number 7) in a section of the Salzkammer-
gut area, Austria.

Fézy et al. (2011: 415, table 1; fig. 2.5, 2.6) reported
Hemihaploceras schwageri from bed 68, Beckeri Zone, Lo-
kut section, Bakony Mountains, Transdanubian Range, Hun-
gary, associated with Hemihaploceras nobile in the same bed.

Rehakova et al. (2011, p. 73, pl. 7, fig. 6) recorded the
evidence of an incomplete Hemihaploceras from the Pieniny
Klippen Belt, Carpathians, Western Ukraine. This find indi-
cates an Upper Kimmeridgian age, either corresponding to
the highest part of the Cavouri Zone or the Beckeri Zone.
The innermost whorls are not visible, thus hampering a more
precise determination.

Bujtor et al. (2021, pl. 6, figs. E1, E2) figured a fragmen-
tary Hemihaploceras from Hungary, Mecsek Mountains.
This ammonite collected from the scree could be a body-
chamber fragment of Hemihaploceras nobile.

Grigore (2011, fig. 9; 2021: fig. 2) listed Hemihaploce-
ras nobile from the Cavouri and lowest Beckeri zones,
Hemihaploceras schwageri from the top of the Cavouri and
the lower part of the Beckeri zones, as well as Hemihap-
loceras loczyi from the middle part of the Beckeri Zone of
the Haghimas Mountains, Eastern Carpathians, Romania.
On his pl. 2, figs. 3 and 4 the author figured two ammonites
as Hemihaploceras nobile from the Acanthicum and Eudox-
us zones of Ghilcos (North Ghilcos), Haghimas Mountains,
Eastern Carpathians, Romania. We have some doubts about
whether these ammonites belong to Hemihaploceras. The
specimen illustrated on his pl. 2, fig. 3 could be an evolute
Lingulaticeras and the specimen on pl. 2, fig. 4 represents
a fragmentary Taramelliceras. Both genera are abundant in
the Acanthicum, Pseudomutabilis and Cavouri zones of the
Submediterranean and Mediterranean Province. This author
also figured a crushed specimen (pl. 2, fig. 5a, b) of Hemi-
haploceras schwageri as Hemihaploceras loczyi from the
Beckeri Zone of the same locality. According to his fig. 2,
this ammonite was collected from the middle part of the
Beckeri Zone, more or less in a similar position to the
schwageri Biohorizon in Swabia. It seems the originals of
Hemihaploceras nobile, published by Neumayr (1873)
could originate from the lower part of the Beckeri Zone in
Ghilcos at the type locality. Unfortunately, Grigore did not
illustrate any material from the base of the Beckeri Zone.

Grigore (2019, pl. 1, fig. 14) assigned a fragmentary am-
monite from the Beckeri Zone of Ghilcos to Lingulaticeras
semicostatum Berckhemer in Holder, Ziegler, 1959. It is
more involute than true Lingulaticeras semicostatum. This
ammonite either is an inner whorl of Hemihaploceras
schwageri (Neumayr, 1873) or its supposed microconch
Hemihaploceras (“Lingulaticeras™) tenuifalcatum (Neu-

mayr, 1873). Such a specimen was figured by Fontannes
(1879, pl. 7, fig. 4) from Crussol, SE France; also the sculp-
ture at the beginning of the outer whorl of another specimen
on the same plate in the same paper (Fontannes, 1879, pl. 7,
fig. 3) is very similar. In SE France and SW Germany, Lin-
gulaticeras semicostatum is abundant in the higher part of
the Pseudomutabilis Zone (Holder, Ziegler, 1959; Scher-
zinger et al., 2016) but absent in the Beckeri Zone.

The ammonite figured in Schneid (1915, pl. 6, fig. 10)
does not belong to Hemihaploceras nobile, but is a fragmen-
tary Taramelliceras pugile (Neumayr, 1873).

CONCLUSIONS

According to the original description by Neumayr (1873:
168), Oppelia nobilis, the type species of Hemihaploceras
Spath, 1925, shows a line of elongate mid-ventral tubercles
plus tubercles at the ventrolateral ends of the protruding
ribs. This feature was said to be typical of Zitteliceras Sant-
antonio, 1983 and used to distinguish between Hemihap-
loceras s. str. and Zitteliceras. Because of the presence of
ventral tubercles in both taxa, the types of which are placed
within a single phyletic lineage, we treat them synonymous.
Confusing are in this respect are the remarks by Cecca ef al.
(1985: 31): “The Beckeri-zone shows great development of
Taramelliceratinaec with evolute shells, such as Taramelli-
ceras (T.) pugiloides (Canavari) and Hemihaploceras (Zit-
teliceras) piccininii (Zittel), both of which lack the ventral
row of tubercles (Santantonio, 1983)”.

In our opinion there exists a phylogenetic line: first
Hemihaploceras nobile (Neumayr, 1873), top of the Cavouri
Zone, Mediterranean Province; additional Hemihaploceras
nobile (Neumayr, 1873) in the lower part of the Beckeri
Zone; and finally Hemihaploceras schwageri (Neumayr,
1873), middle part of the Beckeri Zone. Part of this lineage
seems also to contain Hemihaploceras piccininii (Zittel,
1869). We disagree with Santantonio (1983) that the ances-
tor of Hemihaploceras schwageri (Neumayr, 1873) is Tara-
melliceras pugile (Neumayr, 1873). Both ammonites, Hemi-
haploceras s. str. and Taramelliceras pugile coexist in the
Beckeri Zone of Swabia and Bulgaria.
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