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Abstract: We here introduce a new species of the Submediterranean oppeliid genus Neochetoceras, N. mohri n.sp.,
represented by both macro- and microconchs. N. mohrin. sp. is better recorded than any other nominal species of this
genus and links the early representatives of the lineage with the type species, N. steraspis (Oppel). Possible phyletic
ancestors and the biogeographic distribution are briefly discussed. The Neochetoceras succession in the uppermost
Kimmeridgian (Beckeri Zone) to Lower Tithonian (Hybonotum and Mucronatum zones) is summarized.

Keywords: Jurassic, Tithonian, Submediterranean Province, stratigraphy, sexual dimorphism.

Zusammenfassung: Eine neue Art der Ammonitengattung Neochetoceras Spath (Oppeliidae:
Taramelliceratinae) aus der Hybonotum-Zone (Unter-Tithonium) von Siiddeutschland, mit Bemerkungen
zur Phylogenie dieser Gattung. Wir beschreiben hier eine neue Art der submediterranen Oppeliiden-Gattung
Neochetoceras, N. mohrin.sp., von der sowohl Makrocoche als auch Mikroconche vorliegen. N. mohrin. sp. ist
besser dokumentiert als jede andere nominale Art dieser Gattung. Sie verbindet die frithen Vertreter dieser
Entwicklungslinie mit der Typusart N. steraspis (Oppel). Mégliche phylogenetische Vorlaufer der Gattung und
deren biogeographische Verbreitung werden kurz diskutiert. Die Abfolge von Neochetoceras vom obersten
Kimmeridgium (Beckeri-Zone) und im Unter-Tithonium (Hybonotum- und Mucronatum-Zone) wird
dargestellt.

Schliisselworter: Jura, Tithonium, Submediterrane Provinz, Sratigraphie, Geschlechtsdimorphismus.

Resumen.- Una nueva especie del género Neochetoceras Spath (Ammonoidea: Oppeliidae) de la Zona
Hybonotum (Tithoniano Inferior) del Sur de Alemania, con discusion sobre la filogenia del género.- Se
introduce una nueva especie del género de oppélidos submediterraneos Neochetoceras, N. mohri n. sp.,
representada por macro y microconchas. N. mohri n. sp. presenta el mejor registro de todas las especies
nominales del género, y relaciona a los representantes mas tempranos del linaje con la especie tipo N. steraspis
(Oppel). Sediscuten brevemente posibles ancestros filogenéticos y ladistribucion biogeograficadel linaje.

Palabras clave: Jurasico, Tithoniano, Provincia Submediterranea, estratigrafia, dimorfismo sexual.
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INTRODUCTION

After more than twenty-five years of our study of the
ammonite faunas and stratigraphy of the Upper Jurassic
in southern Germany, a significant collection of well-
preserved ammonites accumulated. One of the most
relevant outcrops for the sampling of Tithonian
ammonites in the entire Submediterranean Province of
Europe is a large limestone quarry east of the village
Liptingen, several kilometers south of the Danube Valley
(Fig. 1). Some parts of the ammonite fauna from this
quarry were previously studied by Schweigert &
Scherzinger (1995), Schweigert (1996), Zeiss et al.
(1996), Dimke (1997, unpublished thesis), Dimke &
Zeiss (1997), and Scherzinger et al. (2006). The
ammonite material is excellently preserved and fairly
common in the beds in the close surroundings of a large
sponge-microbial buildup, which is the main target of
exploiting for high quality limestones. Within the section
there are remarkably large olistholiths, which stem from
the nearby autochthonousreef.

A group of ammonites collected in this Liptingen
Quarry in SW Swabia as well as in several other localities
of the same area (Fig. 1) was recognized to be somewhat
similar to the Franconian Neochetoceras steraspis
(Oppel) but showing significant differences pointing to a
still undescribed species (Fozy & Scherzinger 2013).
These differences have been commonly overlooked by
previous authors (e.g. Barthel & Schairer 1977), who had
lumped them in a single taxon. Our study shows that the
macroconchs of these ammonites can be differentiated
from N. steraspis by their sculptural features, which are
noted from complete, well-preserved specimens. The
new material from the Liptingen Quarry comes from the
laisackerensis Hz., whereas N. steraspis occurs in the
still younger rueppellianus Hz. (type horizon) and
continues up to the moernsheimensis Hz. of the
Hybonotum Zone (Fig. 2).

The main purpose of this report is to describe these
ammonites as a new species of the laisackerensis Hz. of
the Hybonotum Z., Lower Tithonian. Additionally, in the
light of new information, it became necessary to review
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Figure 1. A: The most important Tithonian localities under study. Gray areas indicate urbanized areas; black points indicate location of sections or quarries.
B: Former wall of Liptingen Quarry (exposed to NE direction, date of photograph 2004, A.S.). The wall shows the higher part of the limestone beds of the
laisackerensis Hz. From this part of the quarry most of the specimens of N. mohrin. sp. comes from.
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Stage Zone Subzone Faunal horizon
| levicostatum |
Mucronatum Neochetoceras mucronatum
| franconicum |
Moernsheimensis | moernsheimensis | .
Neochetoceras steraspis
TITHONIAN | rueppellianus |
Hybonotum Rueppellianus | laisackerensis | Neochetoceras mohrin. sp.
riedlingensis Neochetoceras sp.
) eigeltingense Neochetoceras bous
Riedense ———————————— """ T oooomoo—--
| eigeltingense o | "Neochetoceras praecursor"
| rebouletianum | "Neochetoceras" rebouletianum
. | hoelderi | "Neochetoceras" subnudatum
KIMMERIDGIAN Beckeri Ulmense
| zio-wepferi 3 |
| zio-wepferi a. |

Figure 2. Chronostratigraphy and ammonite horizons of the upper Beckeri to Mucronatum zones in Southern Germany, with indication of the stratigraphic
ranges of the species attributed to Neochetoceras. Succession of biohorizons according to Schweigert (2015 in print).

the succession of ammonite biohorizons through the
Hybonotum Z. Finally, we comment on the species of the
genus Neochetoceras which, in the context of the revised
succession of ammonite horizons, conform a well-
delimited lineage through the Hybonotum to
Mucronatum zones.

HORIZONS OF THE HYBONOTUM ZONE

The sediments deposited during the Hybonotum Zone in
southern Germany show different lithologies such as
bedded limestones, lithographic limestones, marly
limestones, sponge-microbial limestones, and
coraliferous limestones. Both in Swabia and in Franconia
a succession of ammonite biohorizons was recognized
(e.g., Schweigert 1996, 2000, 2007, 2015 in press,
Scherzinger & Schweigert 2003). In the beginning of our
studies, however, the correlation between Swabian and
Franconian successions was not clear because some of
the Franconian biohorizons could not be identified in
Swabia and vice versa. In this context, one of the main
problems was the exact position of the above-mentioned
laisackerensis biohorizon, which was recognized both in
Swabia and in Franconia, but only in isolated outcrops.
The study of phyletic lineages within age-diagnostic
ammonite genera, especially Hybonoticeras,
Neochetoceras, and Gravesia, helped for testing the
stratigraphic concept, which finally led to the herein
presented succession of biohorizons (Fig. 2).

SYSTEMATIC PALAEONTOLOGY

The material described is housed in the Staatliches
Museum fiir Naturkunde Stuttgart, Germany (SMNS), in

the Jura-Museum Eichstitt, Germany (SOS) and in the
Bayerische Staatssammlung fiir Paldontologie und
Geologie in Munich, Germany (BSPM). Macroconch
(female): [M], microconch (male): [m]. Measurements
areindicated as follows: diameter (D), diameter at the last
adult septum (D)), final adult diameter at peristome (D,),
umbilical width (U), whorl width (), whorl height (H,),
and whorl ventral (or apertural) height (H,), all given in
millimeters [mm]; length of bodychamber (L,.) in
degrees[°].

Superfamily Haploceratoidea Zittel, 1884
Family Oppeliidae Douvillé, 1890
Subfamily Taramelliceratinae Spath, 1928
Genus Neochetoceras Spath, 1925

Type species: Ammonites steraspis Oppel, 1863, by
original designation.

Remarks: A diagnosis was presented by Arkell (1957);
later Berckhemer & Hélder (1959) provided a more
detailed characterization of the genus. Nevertheless, the
adult macroconch bodychamber and the corresponding
microconchs were not included in these descriptions.
These microconchs have been formerly mostly described
as species of the morphogenus Lingulaticeras Ziegler,
1958 (type species: Ammonites nudatus Oppel, 1863).
Once recognized as a sexual dimorphic couple, both
dimorphs should logically be merged in a single specific
name. In this sense the microconch of the newly
described speciesis treated here as part of the species, just
noting the “microconch” morphospecies to which it was
previously compared in the literature.

Neochetoceras mohri n. sp.
Figs. 3-6, Table 1
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Figure 3. Neochetoceras mohrin. sp., Liptingen Quarry, laisackerensis Hz., Hybonotum Z. A: Holotype, adult macroconch with incomplete bodychamber
(SMNS 70283/1. B: adult macroconch with bodychamber (SMNS 70283/2), Paratype 1. C: complete adult microconch (SMNS 70283/7). D: complete
adult microconch (SMNS 70283/8). E: incomplete adult microconch (SMNS 70283/9). F: incomplete adult microconch (SMNS 70283/10). - All natural
size (x1); the asterisk indicates the last septum.
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Figure 4. Neochetoceras mohri n. sp., laisackerensis Hz., Hybonotum Z. A: adult? macroconch with bodychamber (SMNS 70283/3), Paratype 11,
Liptingen Quarry. B: adult? macroconch phragmocone (SMNS 70283/4), Paratype I1I, Liptingen Quarry. C: macroconch phragmocone (SMNS 70283/5),
Paratype IV, Liptingen Quarry. D: macroconch phragmocone with beginning of bodychamber (SMNS 70290/1), Emmingen ab Egg. E: macroconch with
bodychamber from the Solnhofen area, Gemeindesteinbruch Solnhofen (Jura-Museum Eichstitt, SOS 5155). - All in natural size; asterisk indicates the last
septum.

1977 Glochiceras solenoides (Quenstedt). — Barthel &
Schairer: 104, fig 1,pl. 9: 1-2.

1977 Taramelliceras subnudatum (Fontannes). — Barthel
& Schairer: 106, fig. 1,pl.9: 3.

1977 Taramelliceras sp. — Barthel & Schairer: 107, pl. 9,
fig. 4.

1977 Neochetoceras steraspis (Oppel). — Barthel &
Schairer: 107, fig.2,pl. 9:5-7,pl. 10: 7.

1995 Neochetoceras steraspis (Oppel). — Schweigert &
Scherzinger: 314.

1995 Glochiceras solenoides (Quenstedt). — Schweigert
& Scherzinger: 314.

1996 Neochetoceras steraspis (Oppel). — Zeiss et al.:
134.

1996 Glochiceras solenoides (Quenstedt). — Zeiss et al.:

134.

1996 Neochetoceras steraspis (Oppel) [M]. —
Schweigert: 298, nonpl. 3, fig. 5.

1996 Glochiceras solenoides (Quenstedt) [m]. —
Schweigert: 298.

1997 Neochetoceras steraspis (Oppel).—Dimke: tab. 3.

1997 Glochiceras solenoides (Quenstedt). — Dimke: tab.
3.

1997 Neochetoceras steraspis (Oppel). — Dimke & Zeiss:
77-79

1997 Glochiceras solenoides (Quenstedt). — Dimke &
Zeiss: 77,79

Type locality and section: Liptingen Quarry, Baden-
Wirttemberg, SW Germany (Fig. 1).
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Table 1. Neochetoceras mohrin.sp. — Measurements of the holotype, paratypes and other specimens studied. Ph-Bc indicates observations at the last adult

septum, transition from phragmocone (Ph) to bodychamber (Bc).

D [mm] uD w/D H4/D Ph/Bc

Holotype — SMNS 70283/1 — adult macroconch 121 0.07 0.21 0.57 Bc

85 - - - Ph-Bc Fig. 3A

75 - 0.13 0.48 Ph
Paratype | — SMNS 70283/2 — adult macroconch 116 0.08 - 0.59 Bc Fig. 38

92 0.07 - 0.54 Ph-Bc
Paratype Il — SMNS 70283/3 - adult? macroconch 85 0.09 0.18 0.59 Bc Fig. 4A
Paratype Il - SMNS 70283/4 — adult? macroconch 80 0.08 0.16 0.55 Ph Fig. 4B
Paratype IV — SMNS 70283/5 — macroconch 67 0.10 - 0.54 Ph Fig. 4C
SMNS 70283/7 — adutl? macroconch 59 0.10 0.20 0.56 Ph-Bc Fig. 4D
Paratype V — SMNS 70283/6 — adult macroconch 87 - - 0.53 Bc Fig. 5
SMNS 70283/7 — adult microconch 36 0.19 - 0.47 Bec Fig. 3C
SMNS 70283/10 — adult microconch 32 0.22 - 0.47 Bc Fig. 3F
SMNS 70283/9 — adult microconch 23 0.17 0.17 0.43 Bc Fig. 3E

Type horizon: Hangende Bankkalke Formation,
laisackerensis Hz., Hybonotum Z., Lower Tithonian.

Type material: Holotype (SMNS 70283/1), Paratype |
(SMNS 70283/2), Paratype Il (SMNS 70283/3), Paratype
IIT (SMNS 70283/4), Paratype IV (SMNS 70283/5), and
Paratype V(SMNS 70283/6).

Additional material: Macroconchs: SMNS 70290/1
[Emmingen ab Egg], SOS 5155 [Eichstitt], BSPM 1957
IT 396 [Laisacker]. Microconchs: SMNS 70283/7 to
70283/10 [Liptingen], BSPM 1957 II 393 to 395
[Laisacker].

Etymology: After Rolf Mohr, the present quarry owner,
who allowed and supported the field works in the
Liptingen Quarry.

Diagnosis: Macroconchs large, diameter at peristome
usually 110 to 150 mm, bodychamber ventrally
tabulated. Phragmocone feeble to strongly ribbed by
falcate primaries, with secondary and intercalatory ribs
commonly ending in a small node. Microconchs one third
to one fifth of the size of the macroconch; lower flank of
bodychamber smooth, upper flank smooth or with weak
retrocostateribs; lappets straightand narrow.

Description: The holotype is an almost complete adult
macroconch. The phragmocone is oxyconic, very
involute, with compressed subtriangular whorl section.
The umbilical wall is low and vertical with rounded
shoulder passing to the flanks which are high and
converge into a narrow, rounded venter. Ribbing on the
last whorl of phragmocone consists of well marked
falcate primaries, which divide somewhat higher than on
mid-flank, into two to four secondaries, together with few

intercalatories forming a densely ribbed upper third of
flank. All ribs end on the inconspicuous, rounded ventro-
lateral shoulder. The bodychamber begins at D = 85 mm
and extends along about 230°, becoming inflated with
slightly lower flanks and the venter smooth and widely
flattened. The primary ribs remain falcate but undivided,
becoming weaker and crowded, and fading out towards
the peristome.

Macroconch paratypes and additional specimens are
very similar in their whorl section and involution, and
more or less strongly ribbed. The phragmocone is very
feebly ribbed in some of the specimens, but most of them
are more strongly ribbed, with secondary and
intercalatory ribs, occasionally sometimes ending in a
small tubercle or node on the ventro-lateral shoulder. The
largest complete adult macroconch in our material has D
=150 mm atits peristome.

Microconch: Adults range in diameter at the
peristome from 25 mm to 35 mm. The whorl section of the
bodychamber is compressed suboval, with flat flanks
passing to a narrow and rounded venter. The umbilicus is
relatively wide. The peristome bears long and straight
lateral lappets.

Remarks and comparison: The species is very variable
in the strength of ribbing of the phragmocone; there is a
continuous spectrum of morphologies from weakly
ribbed specimens (Fig. 4A-B) passing to more strongly
ribbed ones (Fig. 3A-B, 4C). The latter morph shows
characteristic small tubercles or bullae on the end of the
secondary and intercalatory ribs on the phragmocone
(Figs. 4D, 5). The tabulation of the venter is developed
alongthe adult macroconch bodychamber.

N. mohri n. sp. should have evolved from
Neochetoceras bous (Oppel), whose macroconchs are
completely smooth and which is known from the



Boletin del Instituto de Fisiografia y Geologia 85, 2015

Figure 5. Neochetoceras mohri n. sp. Paratype V (SMNS 70283/6),
Liptingen Quarry, laisackerensis Hz. Adult macroconch phragmocone
with part of bodychamber showing the typical sculpture with ventral ribs
endings as small bullae. Note the last septal suture line parallel to the
primay rib throughout all the flank. - Natural size (x1); asterisk indicates
the last septum.

eigeltingense 3 Hz. (Fig. 2). From the riedlingensis Hz.
we have collected only some few specimens assignable to
the genus Neochetoceras, but they are poorly preserved
or fragmentary, preventing a specific assignation. In this
latter horizon also occurs “Neochetoceras”
steraspisoides (discussed below; see Fig. 7B). Adult
macroconchs of N. steraspis have a similar ribbing style,
butsecondary ribbing of the phragmocone donotdevelop
nodes on the ventro-lateral shoulder (see Parent et al.
2010: fig. 6A-C) and the ventral tabulation usually
develops from the phragmocone at much smaller
diameters, from about 25 mm onwards. The adult
macroconchs of N. steraspis are usually smaller than
those of N. mohrin. sp. (Fig. 6). Dimke & Zeiss (1997:78)
noted that the "variant of N. steraspis" from Liptingen (=
N. mohrin. sp.) was of the same age as the material from
Laisacker, Franconia. The microconchs of N. mohrin. sp.
(Fig. 3C-F) and N. steraspis (Fig. 8F) are very similar,
differing from each other by the tabulate venter of the
latter.

The microconchs of N. mohri n. sp. would be
classified, in morphologic terms, as Lingulaticeras ex.
gr. solenoides. In this case, where the microconchs have
not received a formal species name there are no
nomenclatural problems associated with the micro- and
macroconchs classified in different genera or subgenera.

Occurrences and distribution: The described material
comes from the Liptingen Quarry and from temporary
outcrops at Emmingen ab Egg, Baden-Wiirttemberg, SW
Germany (Fig. 1); these occurrences represent the
laisackerensis Hz., Rueppellianus Subz., Hybonotum Z.,
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Figure 6. Biometric characterization of the holotype and paratype
specimens of Neochetoceras mohrin. sp. (A-B), and comparison of macro-
and microconch ontogenetic features respect to Neochetoceras steraspis
(C); small circles and squares for paratypes and additional material, larger
for the holotype. A: Relative umbilical width (U/D) versus diameter (D). B:
Relative whorl height (H,/D) and whorl section proportions (/W/H,) versus
diameter. C: Comparison of approximate ranges of adult size, maximum
size of adult phragmocone, and size at onset of ventral tabulation in macro-
and microconchs. The diameter-range of occurrence of the ventro-lateral
tuberculation in Neochetoceras mohrin. sp. is indicated. Data from Barthel
& Schairer (1977), Parentetal. (2010), and the material studied herein.

Lower Tithonian (Fig. 2). Additional material from the
same ammonite faunal horizon, not illustrated herein, but
anyway part of our studied material, comes from Heudorf
im Hegau (abandoned Geistermiihle Quarry), Rohrdorf,
Vogelsang and Thalheim near MeBkirch (all Swabia), and
from Laisackernear Neuburg ander Donau (Bavaria).
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A

Figure 7. A: Neochetoceras bous (Oppel, 1863), lectotype (BSPM AS
unnumbered), eigeltingense p Hz., lithographic limestones in the vicinity
of Eichstitt [not from Solnhoifen, as erroneously indicated in the plate
caption of Oppel (1863)]. Macroconch with the corresponding
lamellaptychus. B: ,,Oppelia* steraspidoides Fontannes, 1879 (SMNS
70294), Hangende Bankkalke Formation, Lower Tithonian, riedlingensis
Hz., Heudorf im Hegau, basal beds of Geistermithle Quarry (Hahn
collection). - All natural size (x1).

THE SUCCESSION OF SPECIES OF
NEOCHETOCERAS IN SOUTHERN GERMANY

A brief account of the stratigraphic distribution of the
genus Neochetoceras was given by Fozy & Scherzinger
(2013). The new material and additional stratigraphical
information allow us to offer an expanded revision of the
successive species of this genus through the Hybonotum
to the Mucronatum zones, referred to the scale in Fig. 2.
The following discussion is based on the studied
material, new records, type specimens in the Munich
collection and most relevant papers dealing with species
of the genus (e.g. Ziegler 1958, Holder & Ziegler 1959,
Berckhemer & Holder 1959, Zeiss 1968, Barthel &

Schairer 1977, Schweigert 1996, 1998, 2000, Kutek &
Zeiss 1997, Scherzinger & Schweigert 2003, Scherzinger
& Mitta2006, and references therein).

Mucronatum Zone

Neochetoceras mucronatum Berckhemer & Hdolder,
1959, franconicum and levicostatum horizons. The
lectotype, designated by Zeiss (1968: 123), is the
specimen figured by Berckhemer & Holder (1959: pl. 27:
fig. 145), probably a juvenile macroconch. An
indisputable microconch with long lappets which could
be assigned to N. mucronatum is the specimen figured by
Zeiss (1968: pl. 26: 4). The species has been further
illustrated in Schlegelmilch (1994: pl. 13: 4), and by
Scherzinger & Schweigert (2003: pl. 1: 6) with material
from the levicostatum Hz. of Ammerfeld, Franconia. The
ventral area of N. mucronatum is similar to that of the
nearly coeval Semiformiceras darwini (Neumayr, 1873),
but the corresponding microconch of the latter is quite
different (i.e. a morphospecies of Cyrtosiceras, see
Schweigert et al. 2002: 9, Fézy & Scherzinger 2013:
221).

"Neochetoceras usselense Zeiss, 1968", from the
Usseltal Formation just above the Mo6rnsheim
Formation, is based on very poorly preserved fragments
of a single specimen, hence we consider it as a nomen
dubium.

Hybonotum Zone

Neochetoceras steraspis (Oppel, 1863),
moernsheimensis Hz. and rueppellianus Hz. The
lectotype (Oppel 1863: pl. 69: 1; refigured by Barthel &
Schairer 1977: pl. 10: 1) comes from the rueppellianus
Hz. of Solnhofen (Altmiihltal Formation, Solnhofen
Member). There are four paralectotypes, which are
shown in Fig. 8A-D. These specimens are all very similar
to the lectotype, densely ribbed and involute. The
specimen in Fig. 8D shows the dense ribbing well
preserved from the penultimate whorl of the
phragmocone. Only the specimen in Fig. 8B has the ribs
more stronger and widely spaced. The microconch
(illustrated by a complete and well-preserved specimen
in Fig 8F) is very similar to that of N. mohri, previously
mentioned in the literature as L. cf. solenoides. Its
aptychus is a typical lamellaptychus, preserved in the
bodychamber of the specimens illustrated in Fig. 8A-B, a
quarter whorl behind the aperture. The septal suture line
is typical of the Taramelliceratinae, well exposed in the
specimen of Fig. 8C (cf. Barthel & Schairer 1977: fig. 2:
BSPM 195711155).

Macro- and microconchs of N. steraspis show the
tabulated venter from about D =25 mm onwards (Fig. 8E-
F). Thus, this feature is developed much earlier in
ontogeny than in N. mohri n. sp., whose macroconchs
become ventrally tabulated from about D = 60 mm (Fig.
3A). The microconchs of N. mohrin. sp. reach maximum
sizes of D = 35-40 mm and do not develop any ventral
tabulation.

Neochetoceras mohri n. sp., laisackerensis Hz. See
above.
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Figure 8. Neochetoceras steraspis (Oppel, 1863). A: Paralectotype I (BSPM, AS unnumbered), macroconch with lamellaptychus in its bodychamber. B:
Paralectotype II (BPSM, AS VI 6), macroconch with lamellaptychus in its bodychamber. C: Paralectotype I1II (BPSM, AS VI 8), macroconch with
phragmocone preserved, showing the septal suture line and the crushed bodychamber. D: Paralectotype IV (BPSM, AS VI 7), macroconch with crushed
bodychamber. E: Juvenile macroconch (SMNS 70291/1, Solnhofen, Hummelberg Quarry, moernsheimensis horizon), venter tabulated from about D =25
mm; E,: enlarged (x2) view of the flattened venter. F: Complete adult microconch (SMNS 70291/2, Solnhofen, Hummelberg Quarry, moernsheimensis
horizon), venter tabulated from about D =25 mm; F;: enlarged (x2) view of the flattened venter. Asterisk indicates the last septum. - All natural size (x1)

except E; and F,. Scale bar equals 10 mm except for E, and F, (5 mm).

Neochetoceras sp., riedlingensis Hz. Rare and poorly
preserved material was collected from the Hangende
Bankkalke Formation of W Swabia (Neuhausen ob Eck,
Thalheim near MeBkirch; coll. A.S.). Specimens
assignable to "N." steraspisoides (Fontannes, 1879)
occur in this horizon as well (e.g. Fig. 7B; see also the

specimen figured by Schweigert 1996: pl. 3: 5).
Nevertheless, these specimens are small adults, which
need to be studied in detail later, since they could either
represent a late form of Metahaploceras Spath, 1925, ora
dwarfish offshoot of Neochetoceras itself.
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Neochetoceras bous (Oppel), eigeltingense 3 Hz. The
lectotype (Fig. 7A) comes from the lithographic
limestones in the vicinity of Eichstédtt (Altmihltal
Formation, Eichstdtt Member). Barthel & Schairer
(1977: 111) supposed N. bous could be a synonym of N.
steraspis. Our studies demonstrate that both species have
their type horizon in two different levels containing
different ammonite faunas. Zeiss (1968: 121, 123)
considered N. steraspis as a microconch form with
lappets and so that N. bous should be the corresponding
macroconch. Barthel & Schairer (1977: 111) rejected that
proposal because the latter form is completely smooth,
whereas N. steraspis is densely ribbed even in the flatted
preservation oflithographic limestones.

“Neochetoceras praecursor Zeiss, 1968, eigeltingense
o Hz. This form is poorly known but different from N.
bous, which is completely smooth (as shown by the
lectotype and other topotypic material). On the other
hand “N. praecursor” could well be synonymous with
“Neochetoceras” rebouletianum (top of Beckeri Zone,
rebouletianum Hz.). In the eigeltingense oo Hz. in W
Swabia (e.g. the Talmuhle section) occur some relatively
small specimens (D = 40-50 mm) which bear fine
periumbilical striae (see Ohmert & Zeiss 1980: pl. 13: 4).
Other specimens have a sculpture closely comparable
with that of “N. rebouletianum” with falcate-flexuous,
irregular primary ribs and fine ventral ribs.

Evolutionary changes in the lineage of Neochetoceras
through the Hybonotum to Mucronatum zones can be
interpreted in the framework of developmental
heterochronies, changes in relative timing of appearance
or rate of development of ancestral characters. The most
notable change in the phyletic sequence N. mohri n.
sp.—N. steraspis—N. mucronatum, is the size at which the
ventral tabulation is developed. In N. mohri n. sp. the
venter is tabulated through the adult macroconch
bodychamber (Figs. 3A, 6). This feature is developed
gradually earlier in the ontogenies of N. steraspis (Figs.
6, 8E)and N. mucronatum, showing a peramorphic trend,
by which the juvenile descendants still resemble the adult
ancestors. This peramorphic pattern must have been
generated by higher rates of morphologic development
(acceleration, see McNamara 1986) during the ontogeny
of N. steraspis with respect to its ancestor N. mohrin. sp.
In N. mucronatum the venter is flatten even earlier, below
20 mm in diameter and soon becomes bisulcate (see
Berckhermer & Holder 1959: figs. 84, 86, and 145-146 in
pl. 27). This trend of morphologic evolution within the
entire lineage suggests a relative stability of
environmental conditions through time.

The microconchs of Neochetoceras are, as in most
ammonites, paecdomorphic by progenesis. They mature at
an earlier developmental stage, and at smaller sizes in
respect to the macroconchs (see Neige et al. 1997, Parent
1997). The morphologic consequence of this early
maturation makes that the microconch of N. mohrin. sp.
does not develop the ventral tabulation, because its
growth stopped at a smaller size than the onset of
tabulation in the macroconchs at about D = 60 mm (Fig.
6). On the other hand, in the descendant N. steraspis the

macroconchs develop the ventral tabulation from D =25
mm onwards, and the microconchs (Fig. 8F), which grow
up to about D = 30-40 mm, are tabulated from the
beginning ofthe bodychamber (at D=20-25 mm).

Searching for the phyletic roots of the the genus
Neochetoceras, there are some candidates from the
uppermost Beckeri Zone which could be closely related,
such as "Neochetoceras"rebouletianum (Fontannes,
1879), rebouletianum Hz., and "Neochetoceras"
subnudatum (Fontannes, 1879), hoelderi Hz. The type
specimens of these taxa figured by Fontannes (1879) are
incomplete phragmocones, which show close
similarities with the phragmocone of some variants of N.
mohri n. sp. (e.g. Fig. 4D). However, considering the
morphological similarities, the temporal continuity and
the palaecobiogeographical compatibility with the
distribution of the early representatives of
Neochetoceras, it seems possible that "N. Febouletianum
and “N. "subnudatum are part of the lineage as well. Thus,
Neochetoceras could have been originated from slender
forms of Taramelliceras, such as Oppelia franciscana
Fontannes, 1879, by the loss of the ventral tubercles. In
this sense the sculpture with small ventral tubercles of O.
franciscanaisvery similarto N. mohrin. sp.

The palacogeographic distribution of Neochetoceras
seems to be mainly confined to the Submediterranean
Province of SE France, N Switzerland and especially
Southern Germany. However, there are brief excursions
during the moernsheimensis Hz., as reported from
Hungary (F6zy & Scherzinger 2011, 2013). Kutek &
Zeiss (1997: pls. 29-30) have presented a series of
ammonites from the Tithonian of Central Poland which
they assigned to N. steraspis (Klimovi Zone) and N.
mucronatum (Sokolovi Zone), respectively.
Nevertheless, that material is poorly preserved and
fragmentary, and therefore these identifications are
dubious (cf. Scherzinger & Mitta2006).

The succession of species described above (see Fig.
2), showing a tractable sequence of gradual changes in
shell-shape and sculpture, has been completely recorded
only in the Lower Tithonian of the Swabo-Franconian
Basin (western Swabian Alb and southern Franconian
Alb), but not elsewhere yet. This unique continuous
record of adult and juvenile macro- and microconchs
strongly suggests the species have been eudemic (sensu
Callomon 1985) in this area, since they have surely bred
and evolved therein. In other words, this area was the
evolutionary centre of the lineage, from which, during
times with favourable conditions, brief temporary and
spatial excursions occurred.
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