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Hypowaagenia nov. gen., a rare genus of giant aspidoceratid ammonite
from the Upper Jurassic of Southern Germany
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Abstract. A new genus, Hypowaagenia (type species: H. endressi nov. sp.), is introduced for previously unknown large-sized macroconchiate aspidoceratid ammonites with an umbilical and a ventrolateral row of spines. In the medium and adult stages irregular ribs interconnect these spines. The oldest unequivocal record of this genus comes from the Early Kimmeridgian Planula Zone, whereas the type material of H. endressi nov. sp. comes from the upper Platynota Zone/? lowermost Hypselocyclum Zone. Corresponding microconchs have not
yet been identified. Although all unequivocal records come from Southern Germany, a Tethyan origin is most likely for these aspidoceratids.
Another, stratigraphically younger species tentatively included in Hypowaagenia is Aspidoceras acanthomphalum (Zittel, 1870), which is,
however, only recorded yet by mesoconchiate specimens. The ammonite fauna of the type horizon of H. endressi nov. sp. is briefly characterized and termed as the geniculatum Biohorizon of the late Platynota Zone.

INTRODUCTION
Jurassic ammonites are among the best-known and longest-studied invertebrate fossils. They are successfully used
for biostratigraphy since their evolution was faster than in
all other groups of animals. In consequence, the time scale
of the marine Jurassic is divided into ammonite zones, subzones and biohorizons (e.g., Oppel, 1862–1863; Callomon,
1994, 1995; Cariou, Hantzpergue, 1997; Ogg, Hinnov, 2012;
Schweigert, 2015; Page, 2017, and references therein). Despite the enormous knowledge accumulated on ammonites
over centuries, we have to be aware that there are several
severe biases hampering our understanding of their evolution. Rare taxa can only be detected in large samples. This
needs large and easily accessible outcrops of fossiliferous
beds. Sampling often focuses on bigger-sized and completely preserved specimens, whereas small or incompletely pre-
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served ones as well as smooth-shelled forms are easily overlooked or discarded by amateur collectors. Moreover, there
are primary taphonomic filters such as poor preservation in
strongly corroded ammonitico rosso lithologies or even
complete dissolution of ammonite shells in deep-sea depo
sits, among others. Finally, large areas of marine Jurassic
deposits suffered metamorphism or subduction along active
continental margins, so that information from these regions
is completely lost.
In the late Middle Jurassic and Late Jurassic, ammonites
of the family Aspidoceratidae Zittel, 1895 were diverse and
wide-spread, and some of them have an almost cosmopolitic
distribution, except for the Polar Regions. This makes some
of them potentially good tools for long-distance correlations, but, on the other hand, their identification is often very
difficult due to common homoeomorphism. Their correct
systematic placement strictly considering phyletic relation-
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ships is complicated not only due to sexual dimorphism
(e.g., Makowski, 1962; Callomon, 1963; Énay, 1979; Davis
et al., 1996; Klug et al., 2015), but there are additional phenomena related to autecological responses of ammonite
populations, which are not yet fully understood. Recently,
sexual change during individual life as well as accelerated
sexual maturity resulting in small-sized females, so-called
“mesoconchs” (Chandler, 2019), has been demonstrated for
some Late Jurassic aspidoceratids (Parent et al., 2008;
Scherzinger et al., 2018). There exist several attempts at
a classification of aspidoceratids, ranging from a conservative morphological view (Hyatt, 1900; Schindewolf, 1925;
Spath, 1931; Arkell et al., 1957; Donovan et al., 1981 par
tim; Checa, 1985) to a more progressive one considering at
least sexual dimorphism in this family (Donovan et al., 1981
partim; Énay, Howarth, 2019). However, further studies are
needed for a convincing biological classification. Here we
add a new aspidoceratid genus from the Upper Jurassic of
Southern Germany which has led us to thinking about its
relationship to other aspidoceratid taxa.

GEOLOGICAL SETTING
There are a few very big limestone quarries in the area of
the Franconian Alb, east of Nürnberg, where lower parts of
the Franconian Upper Jurassic are exposed (Fig. 1). Two big
quarries close to the village of Gräfenberg expose Oxfordian

Fig. 1. Map showing records of Hypowaagenia in Southern Germany

and Lower Kimmeridgian beds, respectively, partly rich in
ammonites. This is especially the case for the base of the
Late Oxfordian Hypselum Zone in Deuerlein quarry, where
a very rich and diverse fauna has been described as representing the semimammatum Biohorizon (Schairer, Schlampp,
2003). Higher up in the section, the Arzberg Formation (formerly “Malm Gamma”, see Niebuhr, Pürner, 2014) of Early
Kimmeridgian age has been sampled intensively by nume
rous amateur collectors and a few scientists. A numbering
system helps collectors to identify and characterize the exact
limestone bed within the section from which specimens
have been collected, but only a limited amount of material
from this interval has been described (e.g., Keupp, 1977;
Schlampp, 2009a, b). The characteristic lithologies of the
rock matrix and the typical states of preservation of ammonites often allows the allocation of loosely collected ammonite material to the correct horizon, whereas most historical
ammonite material from Franconia lacks such detailed information (e.g., Wegele, 1929; Schneid, 1939; Geyer, 1961).
In this study we focus on the marly limestones of the upper
Platynota Zone in the Endress quarry at Gräfenberg which
are rich in ammonites and from which most specimens of
the herein described new taxon come (Fig. 2). For the biostratigraphic frame of the Early Kimmeridgian biohorizons,
from which our studied material comes, see Table 1.
Material. The studied material is housed in the collection of the Stuttgart Natural History Museum (acronym:
SMNS) except specimen GPIT/CP/10343, which is housed

Fig. 2. Section of the Arzberg Formation exposed in the Endress quarry
at Gräfenberg showing the transition from the marly interval
of the upper Platynota Zone (beds 7 to 11) up to the more calcareous
lower Hypselocyclum Zone (beds 12 and above)
Most specimens of Hypowaagenia endressi nov. gen. nov. sp. come from
bed 9. Photograph: Victor Schlampp

Hypowaagenia nov. gen., a rare genus of giant aspidoceratid ammonite from the Upper Jurassic of Southern Germany
Table 1
Early Kimmeridgian biozonation in the Submediterranean
Upper Jurassic of Southern Germany
Zones

Subzones

Divisum

Divisum

Lothari
Hypselocyclum
Early Kimmeridgian

Hippolytense
Guilherandense
Platynota
Desmoides
Galar
Planula
Planula

Bimamamtum

Hauffianum
Bimammatum

Biohorizons
atavum
balderum
crusoliense
perayensis
(not studied)
planulatum
(not studied)
guembeli
geniculatum
thieuloyi
(not studied)
polygyratus
subtilicaelatum
falcula
wenzeli
schroederi
planula
tonnerrense
bauhini
tizianiformis
bimammatum

Biohorizons from which Hypowaagenia specimens have been recorded are
bolded.
Lower boundary of the Kimmeridgian after Wierzbowski et al., 2016. Biohorizons modified after Atrops, 1982; Cariou, Hantzpergue, 1997; Schwei
gert, Callomon, 1997; Schick, 2004; and own unpublished observations

prises two rows of spines occasionally connected by ribs;
however, this special branch differs by its periumbilical
spines pointing strictly towards the umbilicus The dense, irregular ribbing style persisting until the adult stage is unique
among Hybonoticeratinae.
Genus Hypowaagenia nov.
Type species. Hypowaagenia endressi nov. sp.
Etymology. After Greek hypos = lower, guest, because
of the early occurrence in the Upper Jurassic, and -waage
nia, the original name used for ammonites of the genus
Hybonoticeras, later replaced by Breistroffer (1947) due to
preoccupation.
Included species. Hypowaagenia endressi n. sp.; (? As
pidoceras acanthomphalum Zittel, 1870).
Diagnosis. See diagnosis of type species.
Distribution. Kimmeridgian of Southern Germany, ?
Pakistan.
Hypowaagenia endressi nov. sp.
Figs. 3–7
Holotype. Specimen illustrated in Fig. 3, SMNS 70524/1,
from Gräfenberg (ex coll. Anton Hostalka, Ebermannstadt).
Paratypes. PT 1, SMNS 70524/2, (ex coll. Jürgen
SMNS 70524/4, Fig. 6, both from Gräfenberg (coll.
V. Schlampp). PT 4, SMNS 70524/5, Fig. 7, from Bischberg
(ex coll. Franz Janin, Nürnberg). For measurements see Table 2.

in the Palaeontological Collection of Tübingen University
(acronym: GPIT). The latter was found by the late Ernst
Dieterich during the fieldwork for his doctoral thesis (Die
terich, 1940), but it was not illustrated therein.

SYSTEMATIC PALAEONTOLOGY
Superfamily Perisphinctoidea Steinmann, 1890
Family Aspidoceratidae Zittel, 1895
Subfamily Hybonoticeratinae Olóriz, 1978
Remarks. In its original definition, members of Hybonoticeratinae share a ventral sulcus (Olóriz, 1978). Since
there is no doubt that these forms originate in “Pseudo
waagenia”-like forms (see Donovan et al., 1981; Énay,
Howarth, 2019, and discussion below), we here include ancestral forms lacking a ventral sulcus in this subfamily as
well. Like in many Euaspidoceratinae, their sculpture com-
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Fig. 3. Hypowaagenia endressi nov. gen. nov. sp., holotype,
late Platynota Zone (?or basal Hypselocyclum Zone), Gräfenberg,
Franconia. SMNS 70524/1 (ex coll. Anton Hostalka, Ebermannstadt).
Asterisk indicates beginning of bodychamber. Scale bar equals 5 cm
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Fig. 4. Hypowaagenia endressi nov. gen. nov. sp., paratype 1;
Arzberg Formation, bed 9 of Schlampp (2009b); Platynota Zone,
geniculatum Biohorizon, Gräfenberg, Franconia. SMNS 70524/1
(ex coll. Jürgen Schwarz, Igensdorf). Scale bar equals 5 cm

Etymology. Named after Wolfgang Endreß (Gräfenberg), who provided access to the quarry in his property and
allowed us sampling fossils for scientific purpose.
Type locality. Gräfenberg, Franconia (Fig. 1).
Type horizon. Arzberg Formation; Early Kimmeridgian,
Platynota Zone, Guilherandense Subzone, geniculatum Biohorizon (= bed 9 in Schlampp, 2009b).
Occurrences. Upper Jurassic, Lower Kimmeridgian,
uppermost Platynota Zone – ? basal Hypselocyclum Zone of
Franconia, cf.-specimen (Fig. 8) from the Planula Zone of
Swabia.
Diagnosis. Macroconchiate, large- to giant-sized
aspidoceratids with steep umbilical wall and evolute coiling.
Inner whorls mainly sculptured by growth lines bundled to
irregular ribs, with a periumbilical row of densely spaced
spines directed towards the umbilicus and a less pronounced
ventromarginal row of spatulate spines. In the medium and
adult stages both rows are connected by coarse, irregularly
spaced ribs. Ribs and umbilical spines continue to the end of
the adult bodychamber whereas ventrolateral row of spines
disappears earlier. On the connecting ribs, additional swellings may occur at mid-flank. Whorl section high-subtrapezoidal, ribs crossing the rounded venter un-interrupted.
Descriptions. The holotype (Fig. 3) is the most complete
specimen of this taxon. It is a moderately compressed
steinkern showing all growth stages except of the initial
stage, which is not preserved. Proximal part of bodychamber ventrally broken off prior to burial. Bodychamber length
is approximately half a whorl. Sculpture very irregular;
a periumbilical row of prominent spines is developed in the
last whorl; giving rise to one or two rectiradiate to retrora
diate, concave ribs crossing the venter uninterrupted. In the
final stage the ribbing is strongly retroradiate. A few secon
daries occur as well on the bodychamber. In the beginning
of the last whorl some of ribs clearly bear ventrolateral
nodes, which disappear later on the bodychamber. At middistance between the periumbilical and ventrolateral nodes
some of the ribs show swellings.
Paratype 1 (Fig. 4) is preserved as a moderately compressed phragmocone. The unfigured flank of the specimen
is strongly flattened. Due to its preservation as a steinkern
Table 2
Dimensions [mm]

Fig. 5. Hypowaagenia endressi nov. gen. nov. sp., paratype 2;
Arzberg Formation, bed 9 of Schlampp (2009b); Platynota Zone,
geniculatum Biohorizon, Gräfenberg, Franconia. SMNS 70524/3.
Asterisk indicates beginning of bodychamber. Scale bar equals 5 cm

Specimen
HT, 70524/1
PT 1, 70524/2
PT 2, 70524/3
PT 3, 70524/4
PT 4, 70524/5

D
280
164
335
230
570

U
110
60
130
81
225

H
105
60
125
92
205

W
–
–
–
92
–

HT – holotype; PT – paratype; D – diameter; U – umbilical width; H – whorl
height; W – whorl width
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Fig. 6. Hypowaagenia endressi nov. gen. nov. sp. Paratype 3; Arzberg Formation, bed 9 of Schlampp (2009b);
Platynota Zone, geniculatum Biohorizon, Gräfenberg, Franconia; SMNS 70524/4
A. Lateral view; B. Ventral view; C. View of whorl sections. Scale bar equals 5 cm

the originally floored hollow spines are not preserved. Juvenile whorls, however, are best discernible in this specimen
except for the innermost nucleus. They show a very dense

and fine, slightly convex ribbing with tubercles along the
umbilical edge. During ontogeny these ribs become gradually coarser and more distant. Occasionally two ribs may
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Fig. 7. Hypowaagenia endressi nov. gen. nov. sp.
A. Paratype 4, Platynota Zone, guilherandense Biohorizon, Berg bei Neumarkt in der Oberpfalz-Bischberg, Franconia. Note that inner whorls are not preserved
(incorrect reconstruction by the finder); SMNS 70524/5 (ex coll. Franz Janin, Nürnberg). Asterisk indicates beginning of bodychamber. Scale bar equals
10 cm; B. Close-up view of opposite flank of SMNS 70524/5 showing some ventrolateral spines preserved (not to scale)
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Fig. 8. Hypowaagenia cf. endressi nov. gen. nov. sp., Braunenberg quarry near Aalen-Wasseralfingen, Swabia
(Early Kimmeridgian, Planula Zone, planula Biohorizon); GPIT/CP/10343 (leg. Ernst Dieterich)
A, B. Lateral views. Scale bar equals 5 cm

originate from one umbilical spine. Outer whorl shows very
irregularly spaced, retroradiate ribs crossing the rounded
venter without interruption. Extremely evolute coiling
strongly resembling lytoceratids.
Paratype 2 (Fig. 5) is a very large, moderately compressed
almost complete steinkern with its bodychamber and about
one whorl of the phragmocone. Inner parts of the
phragmocone are missing. In the phragmocone and on one
flank also on the bodychamber periumbilical spines pointing
towards the umbilicus are developed. Ventrolateral spines are
not developed in the bodychamber and most likely not preserved in the previous stage because of their floored sockets,
which hampered their filling. Irregularly arranged rectira
diate, slightly concave ribbing on the phragmocone changes
to rectiradiate ribbing on the bodychamber. Periumbilical
spines give rise to one or two ribs; a few additional secondaries occur. Ribs cross the rounded venter without interruption.
Paratype 3 (Fig. 6) is a large, uncompressed phragmo
cone fragment with parts of two whorls. It is preserved as
a steinkern. Indistinct strongly rectiradiate ribs on the steep
umbilical wall, occasionally forming umbilical nodes, from
which they either continue or diverge into two coarser rectiradiate ribs. One well-preserved spatulate spine is preserved

on the ventral margin of the inner whorl. Venter rounded in
the outer whorl, but almost flat in the inner whorl. Whorl
section subquadratic in the inner whorl, changing into subtrapezoidal in the latest preserved stage. There is hardly any
overlap between the two succeeding whorls resulting in a Ly
toceras-like appearance of the coiling.
Paratype 4 (Fig. 7) is a giant example of the species with
a preserved diameter of ca. 570 mm. Despite this enormous
size it is still incomplete, since only one quarter of the outer
whorl belongs to the bodychamber. The final adult diameter
is estimated at ca. 750 mm, with an assumed bodychamber
length of half a whorl. The specimen is almost uncompressed, but worn on one flank. Innermost whorls are not
preserved. On the reverse flank spatulate ventrolateral spines
occur like the sole one in paratype 3. Adult ribbing persists
without weakening until the end of the conch.
A fragmentary specimen from the Early Kimmeridgian
(sensu Wierzbowski et al., 2016) Planula Zone of eastern
Swabia (Fig. 8) shows an inner whorl with a periumbilical
row of spines pointing towards the umbilicus. Each spine
gives rise to an irregular bundle of fine rectiradiate to retroradiate ribs. The preserved part of the outer whorl exhibits
an additional ventrolateral row of nodes connected with the
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periumbilical ones by coarse ribs. A few ribs lack the ventrolateral node. On mid-flank some of the ribs show swellings. This sculpture is identical to that of the stratigraphically
younger specimens of H. endressi. More complete specimens are necessary to decide whether this species is morphologically conservative and has a long stratigraphical
range or if it represents a different species of this genus. We
here tentatively assign this specimen to H. cf. endressi.
Discussion. Hypowaagenia nov. gen. differs from all
other aspidoceratid genera by its very irregular coarse ribbing connecting a periumbilical row of spines with a ventrolateral one. The dense row of periumbilical spines pointing
towards the umbilicus of the ammonite is rather significant
and also seen in a few other aspidoceratids, especially in the
Late Kimmeridgian – Early Tithonian genus Hybonoticeras
Breistroffer, 1947. If the specimens had developed a ventral
sulcus we would not have hesitated to include H. endressi in
the latter. To our knowledge, the only Kimmeridgian ammonite somewhat resembling the adult state of Hypowaagenia
endressi in its ribbing style is a very large bodychamber
fragment illustrated by Fatmi and Zeiss (1999, pl. 18, fig. 1a, b)
from Pakistan as “Metagravesia cf. M. decipiens Spath”.
However, no umbilical spines have been reported from that
specimen and the whorl-section is said to be trapezoidal;
hence its allocation to Hypowaagenia remains doubtful.
Microconchs of Hypowaagenia have not been recorded
yet. Microconchiate aspidoceratids are represented by gene
ra such as Sutneria, Mirosphinctes, Hybonotella, Simosphinc
tes, Simocosmoceras, and Epipeltoceras (e.g., Énay, 1962,
1979; Bonnot et al., 1994, 2009; Schweigert, 1997, 1998,
2013; Bonnot, Gygi, 2001; Énay, Howarth, 2019). Considering the origin of Hypowaagenia within an Oxfordian Euaspidoceratinae stock (see below), these still unknown microconchs are expected to have had a Mirosphinctes-like
appearance. A small, probably microconchiate ammonite as
signed to “Waagenia” (former name of Hybonoticeras) was
described by Fischer (1913) from Early Kimmeridgian beds
of Swabia. This “Waagenia” suevica was based on a single
loosely collected specimen, which is unfortunately lost. Sub
sequently, this specimen has been considered to be a representative of Amoebopeltoceras (Schweigert, 1995). Meanwhile, however, more material of the latter genus appeared
in various Oxfordian and Kimmeridgian strata and none of it
shows any closer resemblance to Fischerʼs drawing. From
the illustration and description, this enigmatic specimen
showing very sharp rectiradiate ribs looks very different
from the inner whorls of Hypowaagenia but strikingly resembles species of the cardioceratid Amoebites Buckman,
1925. “Waagenia” suevica is therefore not considered a potential candidate for a corresponding microconch.

ARE THERE FURTHER SPECIES
TO BE INCLUDED IN HYPOWAAGENIA?
The sudden and unexpected appearance of Hypowaage
nia in the Planula and Platynota zones of Southern Germany
can be explained either by active immigration or by passive
transport from neighbouring areas. Since aspidoceratids in
general are diverse and widely distributed in the Tethyan
Realm (e.g., Arkell et al., 1957; Collignon, 1959; Geyer,
1969; Zeiss, 1979; Checa, 1985; Énay, Howarth, 2019),
a Tethyan origin of this genus is very likely and further species must be expected. Indeed, there is one candidate showing some resemblance in its evolute coiling, a dense periumbilical row of spines and ventrolateral spines: Aspidoceras
acanthomphalum Zittel, 1870. The latter was originally said
to come from beds of Tithonian age, but this appears unlikely since it was later mostly recorded from Late Kim
meridgian beds, namely of the Cavouri and Beckeri zones
(Checa, 1985). Aspidoceras acanthomphalum, however, is
only small- to medium-sized and lacks a final stage with
spines interconnected by ribs; hence, in first view it does not
match the diagnosis of Hypowaagenia. On the other hand,
the much smaller size of Aspidoceras acanthomphalum
could be explained by the presence of mesoconchiate specimens only. Mesoconchs are females which became adult in
an early growth stage, probably as an individual response to
palaeoenvironmental conditions (Chandler, 2019). In our
view, the small-sized aspidoceratid genus Pseudowaagenia
Spath, 1931, to which Aspidoceras acanthomphalum has
been assigned (Checa, 1985), is not a monophyletic genus,
but a basket of various mesoconchiate aspidoceratids. The
long-overlooked phenomenon of mesoconchs is widespread
in Middle to Late Jurassic ammonites (Chandler, 2019) and
has been previously demonstrated in Aspidoceratidae for
some Kimmeridgian and Tithonian species of Physodoceras
Hyatt, 1900 (Parent et al., 2008; Scherzinger et al., 2018).
Therefore, mesoconchs should be expected to occur in other
aspidoceratid genera as well. Aspidoceras acanthomphalum
is very close to Hybonoticeras pressulum (Neumayr, 1873)
lacking only the typical ventral aspect of the latter. Aspidoce
ras acanthomphalum is especially common in the Late Kim
meridgian Cavouri Zone (Checa, 1985) and thus could well
be a phyletic ancestor of Hybonoticeras. Since younger species of Hybonoticeras show a strong ribbing like in Hypo
waagenia and become large-sized (although such big specimens are extremely rare), we hypothesize that Hybonoticeras
and Hypowaagenia are phyletically linked by intermediate
forms such as Aspidoceras acanthomphalum, of which neither corresponding microconchs nor large-sized macro-
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Fig. 9. Ammonite fauna of the geniculatum Biohorizon (Early Kimmeridgian, upper Platynota Zone), Gräfenberg, Franconia, Endress quarry, bed 9
A. Ataxioceras geniculatum (Wegele, 1929), microconch; SMNS 70525/1; B. Ataxioceras geniculatum (Wegele, 1929), juvenile macroconch; SMNS 70525/2;
C. Ataxioceras geniculatum (Wegele, 1929), incomplete macroconch; SMNS 70525/3. Scale bar equals 5 cm
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conchs have yet been recorded. We are aware that these
ideas and observations challenge both former and current
concepts and classifications of aspidoceratids (e.g., Spath,
1931; Roman, 1938; Jeannet, 1951; Arkell et al., 1957;
Énay, Howarth, 2019), but when including microconchs and
macroconchs in the same biological taxon, mesoconchs
have to be considered as well.
Another question is the possible phyletic origin of Hy
powaagenia. Having in mind the inner whorls of its oldest
unequivocal representative from the Planula Zone of Swabia
(Fig. 6) and the dense periumbilical row of spines in combination with spatulate ventrolateral spines, Dorn (1931) illustrated small- to medium-sized aspidoceratids sharing this
feature, but lacking an irregular ribbing stage, as “Aspidoce
ras tietzei Neumayr” (especially Dorn, 1931, pl. 17, figs. 4, 8).
These specimens have been reported from the Hypselum
Zone, as well as Euaspidoceras radisense (dʼOrbigny, 1850),
to which these specimens probably belong, and should not
be confused with co-occurring species of Clambites Rollier,
1922. Possibly, these enigmatic forms could be mesocon
chiate ancestors of Hypowaagenia; however, this hypothesis
can hardly be tested since the Dorn collection is missing and
complete large macroconchs are needed for comparison. In
the much more involute Cubaspidoceras Myczyński, 1976,
two rows of spines occur of which the periumbilical one
looks similar to Hypowaagenia as well. However, Cubaspi
doceras is very poorly known, only recorded from Cuba and
based on juveniles (Myczyński, 1976), hence no reliable
comparisons are possible.

AMMONITE FAUNA OF THE TYPE HORIZON
OF HYPOWAAGENIA ENDRESSI
The marly limestones containing the rare records of Hy
powaagenia endressi are very rich in more or less compacted ammonites often showing a thin green-coloured coating.
The bulk of the ammonite fauna comes from bed 9 in the
numbering of the sequence of the Gräfenberg quarry by
Schlampp (2009b). The underlying bed 8 yields abundant
smaller-sized specimens of the same taxa and most likely
corresponds to the ʻhorizon à Thieuloyiʼ of Atrops (1982),
whereas the following beds 10 and 11 are generally poor in
ammonites. The ammonite fauna is by far dominated by the
Submediterranean perisphinctid Ataxioceras geniculatum
(Wegele, 1929) (Figs. 9, 10A). This extremely variable ammonite taxon, which we interpret as a senior subjective sy
nonym of Ataxioceras guilherandense (Atrops, 1982), comprises more than 95% of the fauna. Aspidoceratids are rare
and comprise the zonal index Sutneria platynota (Reinecke,

Fig. 10. Ammonite fauna of the geniculatum Biohorizon
(Early Kimmeridgian, upper Platynota Zone), Gräfenberg, Franconia,
Endress quarry, bed 9
A. Ataxioceras geniculatum (Wegele, 1929), juvenile macroconch with longpersisting microconchiate ribbing style (? gender reversal); SMNS 70525/4;
B. Physodoceras circumspinosum (Quenstedt, 1849); SMNS 70525/5
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1818) and its macroconch counterpart Physodoceras circumspinosum
(Quenstedt, 1849) (Fig. 10B) besides the above described H. en
dressi. Oppeliids are extremely rare
and represented by Metahaploce
ras sp. only. Subboreal perisphinctids are represented by occasional
Eurasenia gothica (Schneid, 1939)
(Fig. 11A), Mediterranean perisphinctids by very rare Lessini
ceras raschii (Canavari, 1897)
(Fig. 11B). Boreal elements such as
cardioceratids have not been recorded in this biohorizon. Phylloceratids and lytoceratids are mis
sing as well. The composition of
this Submediterranean ammonite
assemblage fits well with the Guilherandense Subzone of the Platy
nota Zone (Atrops, 1982; Schick,
2004). Within the Guilherandense
Subzone Atrops (1982) distinguished two biohorizons, a ʻHori
zon à Thieuloyiʼ at the base and
a ʻHorizon à Guilherandenseʼ
above. In this respect, the largersized ammonite fauna of bed 9 in
the Gräfenberg section corresponds
to the latter biohorizon, here
termed as geniculatum Biohorizon.
The same biohorizon occurs in the
Lacunosamergel Formation of Swa
bia (e.g., Salmendingen, SMNS
collection) in a limestone bed just
below the Hypselocyclum Zone. In
Spain, larger-sized but typical microconchs of Ataxioceras genicula
tum (Schneid) from the Guilherandense Subzone have been assigned
to a supposedly endemic genus
Olorizia (Moliner in: Moliner,
Olóriz, 2009). The occurrence of
Lessiniceras raschii (Canavari,
1897) links the geniculatum Biohorizon of the late Platynota Zone
with the basal Strombecki Zone of
the Southern Alps (Pavia et al.,
1987; Sarti, 1993).
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Fig. 11. Ammonite fauna of the geniculatum Biohorizon (Early Kimmeridgian, upper Platynota Zone),
Gräfenberg, Franconia, Endress quarry, bed 9
A. Eurasenia gothica (Schneid, 1939); SMNS 70525/6; B. Lessiniceras raschii (Canavari, 1897); SMNS
70525/7. Scale bar equals 5 cm
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