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Abstract

The Tethyan ammonite genus Meneghiniceras HyatT is recognized for the first time in the
Amaltheenton Formation (Upper Pliensbachian, Margaritatus Zone) of the Swabian Lower
Jurassic. Hitherto pyritic inner whorls of this genus described from this area as ‘Ammonites
tortisulcoides QUENSTEDT” were misidentified as belonging to the genus Sowerbyceras. The ju-
raphyllitid genera Meneghiniceras Hyatt, 1900 und Harpophylloceras Spatt, 1927 are treated
as synonyms, because their type-species are linked by intraspecific variation. In Swabia Me-
neghiniceras is restricted to the basal part of the Gibbosus Subzone, where it is accompanied
by several other Tethyan immigrants. A preliminary overview is given on Tethyan immigrati-
on events in the Upper Pliensbachian of southwestern Germany.

Keywords: Ammonites, Phylloceratoidea, taxonomy, Lower Jurassic, Tethyan immigrants.

Kurzfassung

Aus der Amaltheenton-Formation (Ober-Pliensbachium, Margaritatus-Zone) des Schwa-
bischen Unter-Jura wird die tethyale Ammonitengattung Meneghiniceras Hyart, 1900 erst-
mals erkannt. Pyritisierte Innenwindungen dieser Gattung waren aus dieser Region ur-
springlich als Ammonites tortisulcoides QUENSTEDT beschrieben und spiter falschlicherweise
der Gattung Sowerbyceras zugerechnet worden. Die juraphyllitiden Gattungen Meneghini-
ceras Hyatt, 1900 und Harpophylloceras Spatt, 1927 werden als synonym angesehen, da ih-
re Typusarten durch innerartliche Variation miteinander verkniipft sind. Das Vorkommen
von Meneghiniceras beschrankt sich auf die basale Gibbosus-Subzone, in der auch einige an-
dere tethyale Einwanderer auftreten. Zu den Einwanderungsereignissen aus der Tethys im
Ober-Pliensbachium Stidwestdeutschlands wird eine vorlidufige Ubersicht gegeben.
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1. Introduction

The Liassic Amaltheenton Formation (Upper Pliensbachian) of Swabia crops out
in the northern foreland of the Swabian Alb (Fig. 1; UrLicus 1977). In contrast to
the underlying Numismalismergel Formation, it contains a relatively low diverse
ammonite fauna, which is, however, often rich in specimens. The Amaltheenton
s. str., which is sandwiched between the Zwischenkalke Member in the top of the
Numismalismergel Formation and the Costatenkalk Member (Fig. 2), is character-
ized by the occurrence of the ammonite genus Amalthens. This genus is classically
considered typical of the Subboreal realm (e. g., MaccHiONT & CECca 2002). Its mi-
gration towards the South was forced by cool currents, which are indicated by the
scarceness of carbonates in the predominant clay facies of the Amaltheenton s. str.
contrasting the more marly lithologies below and above, in which ammonites of
Tethyan origin are widespread. Although the amaltheids strongly predominate in
the ammonite faunas of SW Germany, for short periods some other ammonite
groups spread from the Tethys. The same as for amaltheids may be said for pleuro-
ceratids which are typical of the marly Costatenkalk Member. Tethyan faunal ele-
ments, however, are crucial for correlation and palaeobiogeographic aspects. Hence,
in the past much attention was paid to these rare finds of ‘exotic’ ammonites from
the Amaltheenton Formation, but some of them have got out of mind (e.g., OrpPEL
1853, 1854; QUENSTEDT 1856—1858, 1885-1888; PomprECK] 1893; ENGEL 1887, 1890,
1908; ZwieseLE 1898, 1899; BEURLEN 1924; FrRENTZEN 1934; LORCHER 1953;
ScuMIDT-EFrING 1972; FiscHER 1975; UrLicHSs 1977; SCHLATTER 1982, 1985). Sev-
eral attempts of collecting ammonites bed-by-bed in the Amaltheenton Formation
have been made in the past, but the results are insufficient because that material of-
ten lacks illustrations and therefore the original determinations cannot be verified
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Fig. 1. Collecting localities of Meneghiniceras in the Upper Pliensbachian of SW Germany.
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Fig.2. Litho- and biostratigraphic subdivision of the Upper Pliensbachian of SW Germany,
tentatively correlated with France.

without the original specimens. Today they are mostly lost due to pyrite dissolution
or other unfavourable circumstances.

An ammonite finding (Pl. 1, Fig. 1) from the Amaltheenton Formation of Eislin-
gen near Goppingen during the works of a road cutting in April 2004 stimulated this
study. After the identification of the specimen as a phylloceratid belonging to the
Tethyan genus Meneghiniceras HyaTT, it was thought to be the first record of this
genus from the Jurassic of SW Germany. Until now a single but excellently pre-
served adult specimen from the Lower Toarcian of England (Fig.3) was regarded as
the unique record outside the Tethyan realm (HowartH 1976). However, many
specimens from the museums’ collections including material collected bed-by-bed
indicate that this genus is fairly common in Swabia, although the very small, mostly
pyritic specimens have never been compared with this Mediterranean genus. QUEN-
sTEDT (1885) was the first to describe these juvenile, minute specimens, which he
termed Ammonites tortisulcoides. Although the shape of the constrictions and the
sculpture strongly differs from Sowerbyceras, and in some little larger grown speci-
mens also a keel is developed (PomprEck] 1893), they were often erroneously attrib-
uted to this genus (WIEDMANN [in: DEUTSCHE SUBKOMMISSION FUR JURA-STRATI-
GRAPHIE] 1973; ScHLEGELMILCH 1976; UrricHs 1977), which is hitherto only
known from the Bathonian onward (Jory 2000: 11). Most recently, MORARD (2004)
interpreted Ammonites tortisulcoides QUENSTEDT as an early representative of Hol-
cophylloceras, disregarding the presence of a keel.
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Fig. 3. Meneghiniceras eximinm (V. HAUER, 1854), var. lariense (MENEGHINT, 1875), adult spe-
cimen figured by Howart (1976, text-figs. 1-2), Hawsker Bottoms, Whitby, Yorkshire, Jet
Rock Series, Grey Shales, Tenuicostatum Zone, Semicelatum Subzone; BNHM no. BM C.
79625 (coll. U. LEnMANN). — Natural size.

Abbreviations

BNHM British Natural History Museum, London
IFGT  Institut fiir Geowissenschaften der Universitit Tiibingen, Germany
SMNS  Staatliches Museum fiir Naturkunde Stuttgart, Germany

D Diameter

H Whorl height [in mm]

U Unmbilicus width [in mm]
\ Whorl width [in mm]
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2. Relationship between Meneghiniceras Hyatt, 1900 and Harpophylloceras
SratH, 1927

A revision of the Late Pliensbachian juraphyllitids is beyond the scope of this
study. However, some previous statements exist which elucidate the close relation-
ship between the two genera Meneghiniceras and Hmpophyllocems

When introducing M eneg/omzcems with its type species Ammonites lariensis, Hy-
ATT (1900: 568) did not give any diagnosis or comment. In the same way SpaTH
(1927: 38) erected Harpophylloceras (type species Ammonites eximiuns v. HAUER,
1854). BoNaRELLI (1895) distinguished two varieties of ‘Rhacophyllites’ lariensis,
var. bicicolae and var. dorsinodosus (BONARELLI 1895: 335). The variety bicicolae is
based on a specimen published by MeNeGHINT (1875, pl. 17, fig. 3), and the variety
dorsinodosum is based on another specimen originally included in Ammonites (Phyl-
loceras) lariensis by MENEGHINI (1875, pl. 17, fig. 1). Other varieties of lariense were
described by Fucint (1899, pl. 20, fig. 3, var. costicillatum) and by VEnzo (1952, var.
maviglai, without illustration). Interestingly, Fucint (1920) later assigned the taxon
eximins to Meneghiniceras.

The type species of Meneghiniceras and that of Harpophylloceras are treated here
as synonyms. For the first time FanTint SEsTINT (1974) focussed on a close relation-
ship between these taxa. She was the first who supposed that they could even repre-
sent the same species, and she included the three above mentioned varieties intro-
duced by BonareLLI (1895) and Fucint (1899) in M. lariense. However, like most
other authors, she strictly separated two nominal taxa according to the presence or
absence of ventral clavi. PiNnNA (1969) and VENTURI & FErRI (2001) maintained two
species of Meneghiniceras, the type species M. lariense (MENEGHINT) and the small-
er M. dorsinodosum (BONARELLI). WIEDENMAYER (1977) did not use Meneghi-
niceras. When discussing Harpophylloceras eximium he placed the costicillatum va-
riety in Harpophylloceras instead in Meneghiniceras, and he considered H. costicilla-
tum (FuciNi, 1899) as a transitional form between Harpophylloceras and
Meneghiniceras. At least MaccHiONT (2001, 2002) placed Harpophylloceras as a sub-
genus of Meneghiniceras, giving Meneghiniceras nomenclatorial priority.

The undulating keel said to be diagnostic of Meneghiniceras, with tooth-shaped
clavi in large adults, is not developed in the juvenile stage. It was observed in speci-
mens from a diameter of about 25 mm onwards. Constrictions occur in both taxa,
but they vary both in strength and number. It strongly depends on the preservation-
al state if the constrictions are well discernible or not (e. g., FANTINT SESTINT 1974;
WIEDENMAYER 1977). Also a ribbed sculpture of medium ontogenetic stages is only
discernible in specimens with preserved test, whereas in the internal moulds the rib-
bing appears at a larger diameter. Within the supposed variability between the taxa
extminm and lariense the strength of ribbing directly correlates with the develop-
ment of ventral clavi. The stronger the ribbing the more distinct are the observed
clavi. The reason for this correlation is of course that the clavi are formed by bun-
dled ribs projecting into the venter. This is excellently visible in the large specimen
described by Howarrr (1976) (Fig.3), but also in the pre-adult specimen from
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Swabia (PL. 1, Fig. 1), which stimulated this study. In weakly ornamented specimens
the clavi are either absent or occur only at the end of the body chamber where the
ribbing becomes strongest (e.g., FARAONI et al. 1994, pl. 1, fig. 5; WIEDENMAYER
1977, pl. 9, figs. 9-10).

The minute specimens from southwestern Germany originally described as Am-
monites tortisulcoides QUENSTEDT are interpreted representing juveniles of M. exim-
ium. Despite of this supposed synonymy, the taxon name lariense may be used in-
trasubspecifically as a variety, released from specific status of the ICZN, to express
the morphology of a concrete specimen within the morphological variation of the
palaeobiospecies. This procedure is exhaustively explained by DieTZE et al. (2005)
for the case of sonniniid ammonites from the Middle Jurassic.

3. Systematic palacontology

Suborder Phylloceratina ARKELL, 1950
Superfamily Phylloceratoidea ZrrTeL, 1884
Family Juraphyllitidae ArRkEeLL, 1950

Genus Meneghiniceras Hyarrt, 1900
(Syn.: Harpophylloceras Spati, 1927)

Type species: Ammonites (Phylloceras) lariensis MENEGHINT, 1875 (subjective synonym:
Ammonites eximius v. HAUER, 1854, type species of Harpophylloceras Spatt, 1927). For dis-
cussion see above and below.

Meneghiniceras eximium (v. HAUER, 1854)
Fig.3,PL 1

* 1854 Ammonites eximins. — HAUER, p. 863, pl. 2, figs. 1-4.

1856 Ammonites heterophyllus. — QUENSTEDT, p. 172 pars, pl. 21, fig. 4. [in QUENSTEDT
1856—-1858]

1875 Ammonites (Phylloceras) lariensis. — MENEGHINL, p. 80, pl. 17, figs. 1-2. [in
MENEGHINT 1867-1881]

1885 Ammonites tortisulcoides. — QUENSTEDT, pp. 338f., pl. 43, figs. 15-16 [in QUEN-
STEDT 1885-1888]

1893 fbyllocems tortisulcoides QUENST. sp. — PompPECK], p. 195, text-fig. 9, pl. 2,
1gs. 10-11.

1898 Phylloceras rortisulcoides Qu. sp. — ZWIESELE, pp. 181, 23, 28.

1898 Harpoceras parvicarinatum n. sp. — ZWIESELE, p. 32, pl. 1, fig. 3.

1908 Phylloceras tortisulcoides Qu. sp. — ENGEL, p. 253.

1934 Rhacophyllites eximins (HAUER). — MONESTIER, p. 18, pl. 6, figs. 20, 25-31, pl. 7,
figs. 5-6.

1934 Rhacophyllites Balmelli. - MONESTIER, p. 19, pl. 6, figs. 7-8, 12.

1974 Meneghiniceras lariense (MENEGHINI, 1875). — FanTINI SESTINI, p. 217, pl. 19,
figs. 1-2. [with large list of synonyms]

1974 Harpophylloceras eximium (HAUER, 1854). — FANTINT SESTINT, p. 217. [with large
lists of synonyms]

1976 Meneghiniceras lariense (MENEGHINT). — HOwWARTH, p. 773, figs. 1-2.

1976 Sowerbyceras tortisulcoides (QU.). — SCHLEGELMILCH, p. 26, pl. 1, figs. 5-6.

1977 Sowerbyceras tortisulcoides (QUENSTEDT). — URLICHS, p. 3, pl. 2, fig. 8.

1977 Harpophylloceras eximinm (HAUER, 1854). - WIEDENMEYER, p. 41, pl. 9, figs. 6-13.
[with large list of synonyms]
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1989 Juraphyllites (Harpophylloceras) eximins (HAUER, 1854). — MEISTER, p. 31, pl. 3,
figs. 1-3.

1991 Juraphyllites (Harpophylloceras) eximins (HAUER 1854). - BLAU & MEISTER, p. 178,
pl. 1, figs. 4-5.

1993 Juraphyllites (Harpophylloceras) eximius. — MEISTER, p. 131, figs. 1, 5c.

1993 Juraphyllites (Meneghiniceras) lariensis. — MEISTER, p. 131, figs. 1, 5e.

1994 Meneghiniceras lariense (MENEGHINT). — FArRAONI et al., p. 249, pl. 1, fig. 5.

1994 Juraphyllites gr. eximius. — MEISTER et al., p. 144, text-fig. 5.

1994 J. (Harpophylloceras) eximius. — MEISTER et al., p. 145, text-fig. 6.

1996 Harpophylloceras eximinm (HAUER). — EL HaRIRI et al., p. 154, pl. 2, fig. 3.

1998 ]zitmpfyllites (Harpophylloceras) eximius (HAUER 1854). — GEczy & MEISTER, p. 96,
pl. 4, figs. 4, 7.

1998 Juraphyllites (Meneghiniceras) lariensis (MENEGHINT 1875). — GEczy & MEISTER,
p-97.

1998 Meneghiniceras lariense. — VENTURI, fig. 10A.

2000 Harpophylloceras eximium (HAUER, 1854). - Jory, p. 17, text-fig. 1, pl. 1, fig. 1.

2001 Juraphyllites (Meneghiniceras) lariense (MENEGHINI). — MaccHIONI, pl. 1, figs. 15,
18.

2001 Harpophylloceras sp. indet. — VENTURI & FERRI, p. 74, figs. g—j.

2001 Meneghiniceras dorsinodosum. — VENTURI & FERRI, p. 74, figs. d—.

2002 Meneghiniceras (M.) lariense (MENEGHINI, 1867). — MAaccHIONT in Pavia & CREs-
TA, p. 77, fig. 37.

2002 Meneghiniceras sp. indet. — Maccriont in Pavia & Cresta, p. 78, fig. 38.

2002 M. (Hfmpopbyllocems) eximinm (HAUER, 1854). — MaccHIONT in Pavia & CRESTA,
p. 79, tig. 39.

2003 Meneghiniceras (Meneghiniceras) lariense (MENEGHINI, 1875). — MAccHIONT &
MEISTER, p. 378, pl. 1, figs. 15-16.

2003 Meneghiniceras (Harpophylloceras) eximinm (HaUER, 1854). — MaccHIONT &
MEISTER, p. 379, pl. 1, figs. 9-10.

2004 Harpophylloceras eximinm (VvON HAUER, 1854b). - MORARD, p. 6, pl. 1, fig. 1.

2004 Meneghinicers lariense (MENEGHINT, 1875). —- MORARD, p. 6, pl. 1, fig. 2.

non 2004 Holcophylloceras tortisulcoides (QUENSTEDT, 1885¢). — MORARD, p. 15, fig. B.1.9.

Material: ca. 60 specimens in the collections of the SMNS and IFGT.

Recordsin SW Germany: Eislingen, Zell unter Aichelberg-Pliensbach, Hechingen, see
Fig.1; according to literature data also from Kirchheim unter Teck, Betzgenried near Gop-
pingen, and Reutlingen in the same area (Middle Swabia).

Geographic distribution: Western Tethys (Eastern and Southern Alps, Apennines,
Hungary, Morocco); SW Germany, England, France.

Stratigraphic occurrence in SW Germany: Lower Jurassic, middle part of the
Amaltheenton Formation (Late Pliensbachian, Margaritatus Zone, basal Gibbosus Subzone).

Stratigraphic range: Middle Carixian (Ibex Zone, Valdani Subzone) — Early Toarcian
(Tenuicostatum Zone, Semicelatum Subzone).

For description and types: See FANTINI SESTINI (1974).

4. Description of a newly collected specimen from SW Germany

In the newly collected specimen from Eislingen (Pl. 1, Fig. 1) the inner whorls and
even the protoconch are preserved as a pyritic internal mould, with the calcified test.
Three weak prorsiradiate constrictions are discernible in the inner whorls. They are
only visible in oblique illumination due to the covering test. The outer whorl is part-
ly septate. The suture line is visible where the test is broken away. It matches exact-
ly with the figures of the suture line of Ammonites tortisulcoides QUENSTEDT given
by PompEcky (1893) and ScHLEGELMILCH (1976). This suture line is identical also in
larger specimens included in the taxon lariense (Fucint 1899, text-fig. 3). Most like-
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ly the anterior half of the outer whorl is already part of the body chamber, like in
many other much smaller specimens from the Upper Pliensbachian of SW Germany.
The venter exhibits a weak keel that becomes stronger and very slightly undulating
during growth. The inner whorls of the internal mould are smooth. The sculpture of
the flanks consists of falcoid ribs which occur only on the covering test. In the out-
er third of the flank bundles of very fine secondary ribs are developed. In the final
part of the outer whorl, these secondary ribs become coarser but decrease in num-
ber. The slight undulation of the keel is caused by the bundled arrangement of the
secondary ribs joining in the venter. This is typical of Meneghiniceras as described
above. Between these bundled units the keel remains lower and smooth.

The studied specimen is little larger than another one from the Amaltheenton
Formation of Reutlingen described in 1898 by ZwiEsEtLE, therein termed as ‘Har-
poceras parvicarinatum’. The palaeontological collection of ZwieseLE could not be
traced and seems to be lost. Most other specimens from SW Germany are much
smaller than the studied one from Eislingen. Several other representative specimens
illustrated here (Pl 1, Figs.2-9), among them the lectotype of Ammonites tortisul-
coides QUENSTEDT (Pl. 1, Fig.2), show some variation in the strength of their con-
strictions, but are otherwise very similar in respect of their coiling, a falcoid ribbing
and the presence of a keeled stage. In none of these specimens an undulation of the
keel is developed due to their very small size.

The morphology of the innermost whorls of the British specimen of Meneghi-
niceras lariense from the Early Toarcian (Fig. 3, see also HowarTH 1976, text-fig. 1)
matches very well with the Swabian specimens of Ammonites tortisulcoides QUEN-
STEDT.

Measurements:

D H U W H/D U/D W/D
SMNS 65517 28.7 125 7.3 7.0 0.44 0.28 0.24
SMNS 28172/1 13.7 5.8 3.7 3.0 042 027 022
IFGT 1902/1 17.3 75 5.5 4.6 043 032 027

5. Palaeobiogeographic occurrence of Meneghiniceras

Outside the Tethyan realm the Early Jurassic genus Meneghiniceras is only acces-
sory. An overview on the genus was given by MEIsTER (1989), who distinguished
Meneghiniceras from Harpophylloceras. At that time, there was only a single recog-
nized record of Meneghiniceras outside the Tethys, from the Lower Toarcian of
England (HowarTH 1976). Jory (2000) therefore did not mention Meneghiniceras
from France, but like in southwestern Germany it is also well present there by juve-
nile specimens, always determined as Harpophylloceras. These specimens recorded
from France clearly exhibit a keeled venter, like in Ammonites tortisulcoides QUEN-
sTEDT from southern Germany, but they do not reach the undulating or clavate ar-
iense’ stage of the keel because of their small size.

In NW Germany Meneghiniceras (and also Harpophylloceras in a morphogener-
ic sense) is unknown, but other Tethyan ammonites sporadically occur, e. g., Arzet-
iceras, Protogrammoceras, Canavaria (F1sCHER 1975), or the recently described Lio-
ceratoides sp. from the Apyrenenm Subzone of the Late Pliensbachian (ScHUBERT &
FiscHEer 2003).
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The records of Meneghiniceras from SW Germany indicate that these ammonites
never reached their adult size in this area. Although many of the small specimens ex-
hibit their body chambers, none of them shows any hints that they are adult, and the
last suture lines are never approximated as in adults. The juvenile specimens immi-
grated into the Late Pliensbachian sea of SW Germany but they did not find appro-
priate life conditions there and therefore did not propagate.

6. Tethyan immigrants in the Amaltheenton Formation of Swabia

After the experience of numerous fossil collectors in Swabia since the middle of
the 19th century, Tethyan immigrants are not randomly scattered through the
Amaltheenton Formation, but restricted to discrete levels (ENGEL 1887, 1890;
Zw1EsELE 1898, 1899; FRENTZEN 1934; UrLIcCHS 1977). Already in 1885, QUENSTEDT
reported the co-occurrence of large specimens of ‘Ammonites heterophyllus’ (= Ze-
toceras zetes (D’ORBIGNY)) besides ‘Ammonites striatus’ (= Becheiceras gallicum
(SpaT)) in the embankment of the Breitenbach stream near Reutlingen. QUENSTEDT
remarked that most records of ‘Ammonites heterophyllus’ in Swabia come from this
special locality. The finding horizon with Zetoceras zetes (0’ ORBIGNY) and Bechei-
ceras gallicum (SpaTH) was said to be located near the top of the clay facies at this
place (ZwieseLE 1898; ENGEL 1908). It is no longer accessible since a long time.

Together with phylloceratids also lytoceratids sporadically occur in the
Amaltheenton Formation, e.g. Derolytoceras tortum (QUENSTEDT) and Lytoceras
furcicrenatum BuckmaN. These two species are restricted to the lowermost part of
this Formation (UrLichs 1977: fig. 1). Other Tethyan or NW European immigrants
in the Amaltheenton Formation of Baden-Wiirttemberg are represented by the gen-
era Fuciniceras, Arieticeras, and Protogrammoceras (FiscHER 1975; UrLicHs 1977).
Liparoceratids are widespread in the NW European Jurassic, but also inhabited the
Tethyan realm, especially the genus Becheiceras (FERRETTI & MEISTER 1994; MEIS-
TER & Stamprri 2000). In the Amaltheenton Formation Becheiceras gallicum
(SpaTh) and its corresponding microconch partner Metacymbites centriglobus (Op-
PEL) occurs in some levels. A modern high-resolution biostratigraphy using am-
monite faunal horizons is not yet established in the Upper Pliensbachian
Amaltheenton Formation, contrary to the French Jurassic which was studied in de-
tail by MEisTER (1989). Hence a precise dating and correlation of the immigration
events in SW Germany with the faunal horizons established in France is only tenta-
tive.

In the vicinity of the town of Goppingen (Eislingen, Pliensbach) Meneghiniceras
occurs in the basal Gibbosus Subzone together with Amaltheus ex gr. gibbosus
(ScHLOTHEM), Amauroceras ferruginenm (SimpsoN), the Tethyan species
Fuciniceras compressum (MONESTIER) and Protogrammoceras depressum (QUEN-
STEDT), and Becheiceras gallicum (SpaTH), the latter considered as a ‘Euroboreal’ fau-
nal element (FERRETTI & MEISTER 1994; MEISTER & STAMPELI 2000), together with
Metacymbites centriglobus (OprpEL). The exact stratigraphic position of other am-
monites of undoubted Tethyan origin in Swabia, like Protogrammoceras kurrianum
(OrrEL), or of the genera Arieticeras and Fuciniceras, is mostly unknown. In the up-
permost part of the Amaltheenton Formation, the Costatenkalk Member, again
some Tethyan immigrants appear (SCHLATTER 1982, 1985). A reinvestigation of the
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ammonite described by ScHLATTER (1985, pl. 3, fig. 3) as Leptalaeoceras cf. sublaeve
(MonegsTiER) indicated that it most likely represents Emaciaticeras emendatum
(GEMMELLARO), which thus allows a correlation of the finding layer with the Ema-
ciatum Zone of the Tethyan Late Pliensbachian timescale (cf. MaccHIONT in Pavia
& CresTa 2002: 140).

Dactylioceratids have been said to occur very rarely in the Amaltheenton Forma-
tion of Swabia (ZwiesELE 1899; BEURLEN 1924), but most of these ammonites were
not figured. Unfortunately the specimens from private collections are all lost. Only
the more recently published finds of ‘Eodactylites’ cf. simplex (Fucini) and
Dactylioceras psendocommune (Fucint) from the Costatenkalk Member of western
Swabia and adjacent Switzerland (ScumiDT-EFFING 1972; SCHLATTER 1982, 1985)
have a solid identification.

As a preliminary result at least four immigration events are distinguishable in the
Amaltheenton Formation (Fig. 2):

1.) Basal part of Subnodosus Subzone, with Derolytoceras torosum, Lytoceras fur-
cicrenatum, Arieticeras amalthei, Metacymbites centriglobus, and Becheiceras
gallicum; possibly an equivalent of the Horizon 2 Depressum in France (MErs-
TER 1989, table 3).

2.) Basal part of Gibbosus Subzone, with Becheiceras gallicum, Metacymbites cen-

triglobus, Meneghiniceras eximium, Fuciniceras compressum, Protogrammo-
ceras depressum; possibly an equivalent of the Horizon a Ragazzoni in France,
although the occurrence of P depressum could at first sight also point to the
Horizon a Depressum (MEISTER 1989, table 3).
? Top of Gibbosus Subzone, with Zetoceras zetes, Calliphylloceras bicicolae,
Becheiceras gallicum, Metacymbites centriglobus, and Arieticeras retrorsicos-
tum. According to the last occurrence of B. gallicum this horizon is interpret-
ed as an equivalent of the Horizon a Bertrandi in France (MEISTER 1989, table
3). In France, there are two additional younger biohorizons in the Gibbosus
Subzone, pointing to a stratigraphic gap at the top of the Gibbosus Zone of
Swabia.

4.) Marly limestone bed within upper part of Spinatum Zone, Hawskerense Sub-
zone, containing ‘Eodactylites’ cf. simplex, Dactylioceras psendocommune,
Protogrammoceras sp., Emaciaticeras emendatum, Canavaria cf. ocadentale.
According to the occurrence of Emaciaticeras this level may be interpreted as
an equivalent of the Horizon a Lottii in France (MEeisTER 1989, table 3), but
further studies are necessary to clear up, if the material from different sections
represents only one or even more immigration events. The co-occurrence of
Emaciaticeras and ‘Eodactylites’ cf. simplex which is unknown from Tethyan
sections points to some condensation or slightly different ages. In Tethyan
sections ‘Eodactylites’ simplex (Fucint) and Dactylioceras pseundocommune
(Fucint) mark the beginning of the Toarcian. Obviously there is an overlap
between Tethyan and Boreal zonations around the Pliensbachian/Toarcian
boundary (see Maccriont 2002; CEcca & MaccHiont 2004, and references
therein), because these dactylioceratids have been found in the same bed as
pleuroceratids, and a reworking can be excluded from their state of preserva-
tion.

Outside of these discrete horizons Tethyan immigrants are almost absent, and the

ammonite fauna consists exclusively of amaltheids or pleuroceratids. At first sight it

3.

~
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becomes obvious from literature data that there are more biohorizons distinguish-
able in France than in Swabia — but only the section of Pliensbach itself has been yet
studied in detail. The longer immigration route from the West with climatically less
favourable conditions results both in a smaller faunal diversity and in an overall low-
er percentage of Tethyan elements of the total ammonite fauna. Moreover, the stud-
ied sections in Swabia seem to be less complete than those of France, especially in the
higher part of the Gibbosus Subzone, due to stratigraphical gaps.

An immigration route of Tethyan ammonites into the SW German basin directly
from the South is not very realistic because according to the present data the trans-
gression of the Jurassic sea onto the Vindelician-Alemannian Massif did not take
place before the Early Toarcian. Alternatively, the immigration from the West via the
French Jurassic seems more likely (see Arias & WHATLEY 2004). Immigration
events into the French Jurassic should also have reached SW Germany, possibly
showing a slight impoverishment of the ammonite fauna. Based on these ideas a cor-
relation of the SW German Upper Pliensbachian with the already established French
biohorizons is suggested here (Fig. 2).

7. Conclusions

The ammonite genus Meneghiniceras Hyart, 1900 is regarded as a senior syn-
onym of Harpophylloceras SeatH, 1927. The morphologies of both type species
(Ammonites eximius v. HAUER, Ammonites lariensis MENEGHINI) are often linked
by intermediate forms, like in the largest but still pre-mature specimen from Swabia
described herein. The stratigraphical ranges of Meneghiniceras lariense and Har-
pophylloceras eximinm given in literature (MEISTER 1993; MORARD 2004) are not ful-
ly identical because of the strict morphospecific concept of most authors. All juve-
nile and most pre-adult specimens fall automatically into the eximium taxon. Ac-
cording to these data the ‘eximium’ morphology lacking ventral clavi sets in
somewhere in the Middle Carixian, whereas the first undoubted appearance of the
‘lariense’ morphology is somewhat later in the Upper Carixian (MEISTER 1993), or
even at the base of the Domerian (MORARD 2004). The “ariense’ morphology be-
comes predominant just before the extinction of Meneghiniceras that took place
within the Tenuicostatum Zone of the Toarcian (MEIsTER 1993; CEcca & Mac-
CHIONT 2004; MORARD 2004). Both taxa are interpreted here to represent varieties of
a single long-ranging palacobiospecies. In Swabia only immature specimens of this
taxon occur, originally described as ‘Ammonites tortisulcoides QUENSTEDT’, and
never before recognized as juvenile Meneghiniceras.

Thus, the palaeobiogeographic occurrence of Meneghiniceras expands from the
western Tethyan realm to extra-alpine France and SW Germany, however, only dur-
ing short immigration events.
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Plate 1

Figs. 1-9. Meneghiniceras eximium (v. HAUER, 1854), Amaltheenton Formation, Upper
Pliensbachian, Margaritatus Zone, Gibbosus Subzone. — All specimens coated with ammoni-
um chloride, enlargement x2.

Fig. la—c. M. eximium (v. HAUER, 1854), var. lariense (MENEGHINI, 1875), pre-adult speci-
men, Eislingen, road cutting of Bundesstrafle 10; SMNS 65517 (coll. M. KAPITZKE).

Fig.2a, b. Juvenile specimen, figured as Ammonites tortisulcoides by QUENSTEDT (1885, pl. 43,
fig. 15, lectotype, designated by SCHLEGELMILCH 1976: 26), Eislingen; SMNS 28172/1.

Figs. 3—4. Juvenile specimens, described as Ammonites (Phylloceras) tortisulcoides by Pom-
PECK] (1893: 45), Kirchheim unter Teck; SMNS 29580/1-2.

Fig.5a, b. Juvenile specimen, Hechingen; IFGT 1902/1.
Fig. 6. Juvenile specimen, Fils river near Eislingen; SMINS 65518 (coll. WaIDELICH).

Figs.7-9. Juvenile specimens, reported as Sowerbyceras tortisulcoides by Urricus (1977),
Pliensbach brook near Zell-Pliensbach; SMNS 65519/1-3 (leg. M. URLICHS).
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