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Abstract

The historical collection of the Sinemurian — Pliensbachian
ammonites from the Vorarlberger Naturschau (Dornbirn)
are herein described, illustrated and placed into their
biostratigraphical framework. Additionally some new

investigations in Loriins Quarry and in Steinernes Meer
support this study.
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Zusammenfassung

Die Ammoniten des Sinemurium und Pliensbachium der
Nordlichen Kalkalpen aus der historische Sammlung der
Vorarlberger Naturschau (Dornbirn) werden beschrie-
ben, abgebildet und biostratigraphisch verortet. Neuauf-
sammlungen im Steinbruch Loriins sowie im Steinernen
Meer (Lechquellengebiet) erginzen die Studie.

1. Introduction

This study is based mainly on the (historical) collections
of the Vorarlberger Naturschau (Dornbirn, Austria).
Most of the specimens were collected by the founder of
the museum, Siegfried FUSSENEGGER, and determined in
the late 20-ies to early 30-ies by Walter BIEsE in Berlin
(FrIEBE, 1999). BIESE visited Vorarlberg several times for
field work. The preserved correspondance between him
and FussENEGGER indicates that a manuscript containing
both a description of the fossils and a documentation of the
outcrops was nearly finished, when BIEsE left Germany and
emmigrated to Chile in 1934. Thus this paper was never
published. FUSSENEGGER, however relying on BIESE to
write the documentation - recorded only the name of the
location and an approximate lithostratigraphic position.
Additional material originates from the former collection
of the Vorarlberger Landesmuseum in Bregenz (FRrIieBg,
2000) and from private donations by Joe VINCENZ and
Antonio WEHINGER. Obviously most of these specimens
were found in the scree.

Thus no reliable documentation of the exact locations is
available. Field studies in the Loriins quarry and in the Lech-
quellen area (Steinernes Meer) helped to establish a rough
correlation between some of the fossils in the collection and
the stratigraphic column. Moreover the comparison with well
horizonted material of several recent studies in the Austrian
Upper Austroalpine units (BLaU & MEISTER,1991; MEISTER
& Bonm, 1993; MEISTER et al., 1994; Boum et al., 1995;
DoMMERGUES et al, 1995) allow to precise the biostratigra-
phical position and to revise the taxonomy of the Vorarlberg
ammonites.
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2. Regional Setting

In the Northern Calcareous Alps of Vorarlberg two main
nappes can be distinguished (figs. 1, 2). A more or less
complete stratigraphic succession from the Late Permian
/ Early Triassic to the Cretaceous is preserved in the
(upper) Lechtal nappe, which covers the Rhitikon, the
Lechquellen and the Arlberg area. Gypsum beds whichin
the Raibl Formation acted as a detatchment horizon for the
(lower) Allgéau nappe, which thus contains only Upper Tri-
assic to Cretaceous sediments. In Vorarlberg the latter can
be found in the eastern Grosswalsertal and the Hochtan-
nberg area (OBERHAUSER, 1998). These two nappes roughly
correspond to a liassic facies diffentiation. Red nodular
limestones of the Adnet Formation are characteristic for
the Lechtal nappe, whereas the Allgdu nappe containes
predominantly well bedded marl-limestone alternations
of the Allgiu Formation (fig 3).

Lechtal Nappe — Loriins

Loriins Quarry (figs. 4-8)

A complete profile from the Upper Triassic (Rhaetian)
to the Upper Cretaceous (Cenomanian / Turonian) of the
Lechtal Nappe is exposed in the Loriins Quarry (cf. BERTLE
et al., 1979; FUrRrRER in OBERHAUSER, 1986). The success-
sion starts with alternating limestones and marls, including
coral carpets and Megalodon beds, of the Ramoz Member
(Kossen Formation) and the informal Zirmenkopf lime-
stone (partly corresponding to the “Oberrhitkalk” in earlier
publications; FURRER, 1993). The succeeding alternation of
shales, marls and marly limestones represents the (infor-
mal) Schattwald beds. It is dated as early Hettangian.
Limestone sedimentation started again with the (informal)
Loriins oolite, a massive to poorly bedded oncoid / ooid
packstone to grainstone (Text-Fig. 3). The original mic-
ritic matrix is commonly recristallised. Euhedral dolomite
rhomboeders are concentrated along stylolithic seams.
Macrofossils are scarce. The term “oolite” is misleading.
Ooids dominate only in the uppermost part of the unit.
They are commonly outranged by onkoids. In former stud-
ies this unit was regarded as a special development of the
“R(h)atoliaskalk” (e.g. HELMCKE, 1974; DoErT & HELMCKE,
1976; UcHDorF, 1984: “Oolith”, “Onkoid-Mikrit” with
Involutina liassica JonEgs). A badly preseved ammonite
points to Early Hettangian (FURRER, 1993). However,
holoturian sclerites indicate a still Triassic age (BAUER,
1997). Geocemical data confirm the liassic interpretation
of the ammonite (McROBERTS et al., 1997).

The Loriins oolite is succeeded by thickly bedded, micritic
limestone of various colours. Pressure solution is com-
mon. In spite of the simmilar microfacies it differs from
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Figure 1: Geological overview of Vorarlberg.
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typical Adnet Limestone by the absence of a pronounced
nodular fabric and a less red or even (greenish) grey
colour. Its base shows some influence of the preceeding
unit (crinoid microonkoid packstone; intermittent facies
between microfacies [= MF] 24: microonkoid packstone
and MF 16: crinoidal packstone / wackestone [after BOHM.
1992]). The main part of the unit is dominated by MF
5b: spiculitic microbioclastic wackestone. Additionally
spots of MF 9: spiculitic stromatactis wackestonne and
layers enriched in crinoid debris (comparable to MF 10:
ostracod foraminifera brachiopod packstone or MF 25a:
cronoidal packstone) occure. At the top MF 6: nodular
microbioclastic Wackestone becomes more common.
The upper boundary is difficult to define. The onset of
a intensive red colour and a pronounced nodular fabric
would be a good criterium for field mapping. However,
FURRER (1993) defined the boundary at the top of the last
layer enriched in crinoid debris. The grey, slightly nodular
beds above this layer are allready regarded as part of the
Adnet Limestone.

In previous studies this unit was treated very controversely.

Itis not shown in the lithostratigraphic columns by FURRER
(in BErTLE et al., 1979; and Fig. A25 in OBERHAUSER, 1986)-

However, in the text he mentioned “Kalke, die mit lokal
angereicherten Crinoidenresten Ankldnge an die Hierlaf?

kalk-Fazies zeigen” (=limestone, locally enriched in c1r-
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Figure 2: The two main nappes of the studied area in the Northern Calcareous Alps of Vorarlberg.

noid debris, with some similarities to Hierlatz Kalk facies),
which have a transitional position between the Loriins
oolite beneath and the Adnet Kalk above. Later he denomi-
nated this unit as Hierlatz Kalk and defined the top of the
last crinoidal bed as its upper boundary (FURRER 1993).
According to Bonm (1992), however, the Hierlatz Kalk is
represented exclusively by sparitic microfacies without
larger amounts of micritic matrix. He introduced the term

Hierlatzbasiskalk for massive to thickly bedded, brownish
grey micrite with sponge spicula and brachiopods (MF 9:
spicula stromatactis wackestone), but without significant
crinoid debris beneath Hierlatz kalk s. str. (Boum, 1992:
63). This name was applied by LANTSCHNER (1994) for
wacke- to packstones with crinoid ossicles and sponge
spicula as major constituents beneath the Adnet Kalk in
the Arlberg region (Vorarlberg/Tyrol). In some former
studies that unit was regarded as
part of the R(h)atoliaskalk” and/
or the “Unterlias-Rotkalk” (e.g.,
HELMCKE, 1974; UcHporr 1984:
“Algen-Stromatolithe”, Abb.
68). In this paper the lower part
of'the limestone described above
is (informally) called Hierlatz
Bsiskalk. In accordance with Fur-
RER (1993) its upper boundary is
defined with the uppermost layer
with significant amounts if crinoid
ossicles. The overlying beds until
the onset of red colour are infor-
mally regarded as transitional

Nodular structure . . .

S 3 imesone A monites e facies between Hierlatz Basiskalk
B Belemnites @ sen vrctin 0 prachiopods V - and Adnet Kalk s.str (fig. 3) They

e Aptychi *0  Foraminifera A Bivalvia © Ooids
F— 2 crmoits & Ostracods - Corl T swomaotic correspond approximately to the

. A (Iﬂ' Pebbles :
O ceninoia spines Sponge spicules Prints “Bunte Lias-Cephalopodenkalke”
v Dessication craks

F«gure 3: Stratigraphic setting of the study area

and “Grauer Liasbasiskalk” of
ToLLMANN (1976).
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Figure 4: Geographical map showing the locations of the outcrops in Brand and Loriins area.

The overlying 6 to 10 meter thick Adnet Kalk (Sinemu-
rian; FURRER,1993) is characterised by an intensiv red
colour and a pronounced nodular fabric. MF 6: nodular
microbioclastic wackestone dominates. The irregular
bedding planes are covered by red marl (enhanced by
pressure solution). Localy wackestone is intercalated by
small channels with crinoid ossicles. Crinoid debris may
also be concentrated as solution residual. Due to pressure
solution abundant ammonite steinkerns are only badly
preserved.

The nodular limestone is succeeded by thinnly bedded,
red to grey limestone of the Allgéu Formation. It is char-
acterized by the common occurance of silex nodules,
calciturbidites and bioturbated layers (“Fleckenmergel”).
Ammonites often show strong flattening. This 20 to 30
meter thick unit was informally called Bunte Allgéu-
Schichten by FURRER (1993). It corresponds to the Altere
Allgéu-Schichten of JACOBSHAGEN (1965).

The upper boundary of the Allgdu Formation is a con-
densed section. Its lower part contains abundand ammo-
nites and nautilids covered by stromatolitic crust and en-
crusting foraminifera of the Toarcian. Iron and manganese
give them a dark red, green, or black colour. The top of
the condensed section is a hardground with corroded Kim-
meridgian ammonites. Cretaceous shales (“Kreideschiefer
Serie”) form the top of the exposed stratigraphic column.
They are dated as upper Aptian to lower Turonian (FURRER
in BERTLE et al,. 1979).

Lechtal Nappe — Lechquellen area (fig. 2)

Steinernes Meer (figs. 9, 10; see p.16)

A similar succession is exposed in the Lechquellen area
at the eastern end of Steinernes Meer. The profile starts
with greyish, greenish to pinkish limestones denominated
herein as “transitional facies” between Hierlatz Basiskalk
and Adnet Limestone s.str. (“Bunter Liaskalk™ of previ-
ous workers). It is characterised by spiculitc wackestones
with echinodermal debris, foraminifera and ostracodes.
Pressure solution resulted in flaser bedding and micro-
stylolites, but not in a nodular fabric. However, based on
the microfacies FURRER (1993) allready included similar
sediments of the Loriins quarry into his Adnet Forma-
tion. As in Loriins this unit is succeeded by rather thinly
bedded, red nodular limestone (Adnet Formation s.str.).
The typical microfacies is a bioclastic wackestone with
spicula, foraminifera, ostracods and echinodermal debris
(BAUER, 1997).

Weg zum Gehrengrat (see p.16)

Steinernes Meer and Spullersee (see below) are separ'flted
by a mountain crest called Gehrengrat. According to the
collection lables some ammonites from the Adnet Forma-
tion have been found along the path leading to this crest
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Ex situ (sections 1, 2 and 3): Amioceras rejectum (1 ex.), Oxynoticeras gr. oxynotum

(1 ex.), (?) Microderoceras sp. juv. (1 ex.), Echioceras gr. quenstedti (2 ex.), Epideroceras
sp. (1 ex.), Epideroceras gr. lorioli (1 ex.), Partschiceras sp. (1 ex.), Gleviceras doris sensu
PIA , (1 ex.), Zetoceras zetes var. oenotrium (1 ex.), Juraphyllites aff. quadrii var.
planulata (5 ex.), Platypleuroceras brevispinoides (1 ex.), Promicroceras perplanicosta

(1 ex.), Paramicroderoceras cf. hungaricum (1 ex.), Paramicroderoceras sp. (1 ex.),
Liparoceras (Becheiceras) bechei (1 ex.), Liparoceras (Liparoceras) aff. striatum sensu

SCHRODER (1 ex.), Acanthopleuroceras maugenesti (1 ex.), Calaiceras calais (1 ex.),
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Figure 7: Lithological profile in Loriins 3 and ammonite ranges.
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Figure 8: Views of Loriins quarry. Left - Sinemurian (mainly Obtusum Zone), right - Upper Sinemurian to Pliensbachian.

(“Weg zum Gehrengrat”). East of the crest - in the Spull-
ersee area - the path crosses nearly exclusively Cretaceous
marls. Thus this location can be regarded as identical to
Steinernes Meer.

Coroniceras sp. 210-11 (11), 210-11 (12)
Agassiceras ? sp. 210-11 (13)
Remark: Lower Sinemurian

Formaletsch (fig. 9)

All specimens originate from red nodular limestone of
the Adnet Formation, which can be found east, north and
west of Formaletsch, a small peak between Formarinsee
and Steinernes Meer. The stratigraphic position thus cor-
responds in part to Steinernes Meer.

Coroniceras sp. P13402

Asteroceras sp. P7242

Echioceras gr. quenstedti (SCHAFHAUTL) P7245
Remark: Lower to Upper Sinemurian.

Formarinsee (fig. 9)

Eingemauerte or Rothorn - probably not Seekdpfe: no
further information available.

Arietitidae

Coroniceras sp. 210-12 (5, 11, 12)

Uptonia jamesoni (SOWERBY) E

Tropidoceras sp. E

Partschiceras gr. striatocostatum (MENEGHINI) E
Juraphyllites libertus (GEMMELLARO) E

Lytoceras gr. fimbriatum (SOWERBY) E

Remark: Sinemurian to Lower Carixian (Jamesoni - ?
Ibex Zones).

Rote Wand - Rothorn - Eingemauerte (fig. 9)

North of the Formarinsee several mountains owe their
names to the red liassic limestone. The most striking
morphological feature is the nearly vertical cliff of the
Rote Wand. There the Adnet Formation forms a small

band in the upper part of the cliff. It might be possible to
find ammonites in the scree, but this area was not sampled
by FUSSENEGGER.

Accessable outcrops both of Adnet and Allgéu Formation,
respectively, can be found southwest of the Rote Wand
in the flanks of the Rothorn. Serveral specimens in the
FUSSENEGGER collection were found there (another Rot-
horn is located east of Rote Wand). Both formations also
crop out in an area marked in old maps as Eingemauerte.
Lables and determination lists by BIESE give this location
as “Eingemauerte siidlich Rothorn”. Specimens from the
collection VINCENZz originate from the vast scree cones
north and northeast of the Rothorn and belong to Adnet
Formation and Allgédu Formation.

Rothorn (fig. 9)

Arietites sp.

Asteroceras gr. retusum (REYNES) sensu SACCHI-VIALLI &
CANTALUPPI P 1583

Asteroceras aff. acceleratum HYATT 210-4(7)
Metophioceras sp. 210-11(2)

Eparietites glaber G UERIN-FRANIATTE E20

Eparietites fowleri (BUCKMAN) 210-4

Eparietites sp. P13400

Schlotheimiidae P7233

Echioceras gr. quenstedti (SCHAFHAUTL) P1582, P7237
Paltechioceras gr. rothpletzi (BOSE) P2452
Epideroceras gr. lorioli (Hug) P1793

Epideroceras sp. P1591, P1627

Eoderoceratidae

Uptonia sp. P7150

Uptoniajamesoni (SOWERBY)

Metaderoceras gemmellaroi (LEVI) P7149
Phylloceras gr.jrondosum - hebertinum (REYNES)
Partschiceras gr. striatocostatum (MENEGHINI) P13368
Juraphyllites nardii (M ENEGHINI)

Juraphyllites sp. P7232

Lytoceras aff. fimbriatoides GEMMELLARO

Lytoceras gr. fimbriatum (SOWERBY) P13370
Lytoceras sp. P13369, P7148

Lytoceratidae



Remark: The age corresponds to an interval situated
between the Lower Sinemurian until the Mid-Carixian
(Ibex Zone).

Eingemauerte (fig. 9)

Arietitidae

Arietites sp. E

Asteroceras gr. saltriensis (PARONA) P7225

Eparietites aff. denotatus (SimpsoN) juv. P003, 210-9
Angulaticeras sp. 210-6(1), 210-4(14)

Gleviceras aff. boucaultianum (DUMORTIER) sensu Pia
210-4(17)

Epideroceras sp. P7755,E

Echioceras gr. quenstedti (SCHAFHAUTL) 210-11
Paltechioceras sp. E

Eoderoceratidae

Platypleuroceras brevispina (SOwerBY) P7131
Platypleuroceras rotundum (QUENSTEDT)

Uptonia jamesoni (SOWERrBY) P13355, P13361, P7134, E
Tropidoceras gr. masseanum (d’ORBIGNY) 210-8
Tropidoceras sp. P7127, P7139

Acanthopleuroceras sp. P7130

Metaderoceras gemmellaroi (LEvi) 210-3
Metaderoceras sp.

L. (Liparoceras) aff. striatum (REINECKE) sensu SCHRODER
P7123

Liparoceras sp. P7122

Fuciniceras sp. P7128

Phylloceras gr. frondosum - hebertinum (REYNES)
Phylloceras sp. 210-9b

Calliphylloceras bicicolae (MENEGHINI) E

Partschiceras gr. striatocostatum (MENEGHINI) P13356,
P13363, P13364, P13365

Partschiceras sp. P13352

Juraphyllites nardii (MENEGHINT) P7125

Juraphyllites libertus (GEMMELLARO) P7124, P7126
Juraphyllites aff. limatus (ROSENBERG) 210-9a

J. (Harpophylloceras) eximius (HAUER) P13351, P13357
Juraphyllites sp. P7138, P7121

Tragophylloceras undulatum (SMiTH)

Lytoceras gr. fimbriatum (SOWERBY) E

Lytoceras sp. P13360, P13349, P13358, P13359
Remark: It corresponds to a period between the Upper
Sinemurian (Obtusum Zone) until the Lower Domerian
(Margaritatus Zone).

Klesenza ~ Rothorn (fig. 9)

One specimen - probably originating from the Allgiu For-
mation was found east of Rote Wand in the Klesenza
- Rothorn (II) areca

Epideroceras sp. P1788
Remark: Upper Sinemurian.

Spullersee — Goppelspitze (fig. 9)

Liassic sediments (red nodular limestone and “Flecken-
bergel”) can be found east of the Spullersee at the Gop-
pelspitze, as well as on the southwestern shore near the
dam. “Fleckenmergel” of the Allgdu Formation can also be
found north of the lake. FUSSENEGGER sampled in this area
and all these ammonites have been determined by Walter

+
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Figure 9: Geograph; .
cographical map showing the locations of the outcrops in Dalaas and Zug area.
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BIEsE. The specimens from the collection of Joe VINCENZ
have been found in the same area.

Goppelspitze (fig. 9)

Microderoceras aff. gigas (QuenstepT) P1554
Arnioceras rejectum Fucint P1564

Arnioceras sp. P1769

Paltechioceras gr. tardecrescens (HaUER) P13392
Paltechioceras charpentieri (SCHAFHAUTL) P2311-3
Epideroceras gr. lorioli (Hug) P2311-2
Platypleuroceras gr. brevispina (SOWERBY) P1547
Uptonia jamesoni (SOWERBY) P7797, P7201
Tropidoceras sp. P7203

Metaderoceras sp. P7052

Aegoceras sp. P7217

Fuciniceras gr. isseli (Fucint)  brevispiratum (Fucing)
P7046, P7693. 211-3

Fuciniceras gr. cornacaldense (TauscH) P8659, P7048
Fuciniceras sp. P7205, P7045, P7044, P7700, P13232,
P13235

Phylloceras gr. frondosum - hebertinum (REYNES) P1527,
P13390, P13391, P11141

Calliphylloceras bicicolae (MENEGHINI) P1552, P13394,
P7211, P7212

Zetoceras sp. P7213

Partschiceras gr. striatocostatum (MENEGHINI) P13233,
P13230, P13229, P7675, P2311-1

Partschiceras sp. P1565, P8658, P13386

Juraphyllites gr. diopsis (GEMMELLARO) P2662
Juraphyllites sp. P7208, P13395, P13396
Tragophylloceras ibex (QUENSTEDT) P7050

Lytoceras sp. P7214

Remark: The age of the fauna corresponds to a period
including the Upper Sinemurian to Lower Domerian
(Subnodosus Subzone).

Spullersee (fig. 9; see p. 16)

Epideroceras sp.

Plarypleuroceras amplinatrix (QUENSTEDT) P1561
Uptonia sp.

Tropidoceras aff. stahli (OppEL) P2675

Tropidoceras Sp.

Aeg?ceras maculatum (Younc & BIrD) 211-2, 211-2
Fuciniceras gr. celebratum (Fuain) 211-2, 211-10
Lytoceras sp. P376

R'emark:‘This fauna indicates an age between (?) Upper
Sinemurian untij Domerian (Stokesi Subzone).

Dalaaser Schiitz (fig. 9; see p- 16)
tF};Ckenmergel” of the Allgau Formation forms a small
CHIT at Dalaaser Schiitz between Gehrengrat and Spuller-

see. llle() V. i i i € Scree WCICMOIIle UIaI
) nly ISIble fOSSllS n th S i g

eCIan d§ i y i onites were dlSCO v eIed
14S in marl hmestone. Amm 1’11 i
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during size reduction of this block.

Amaltheus margaritatus de MONTFORT P8667
Pleuroceras gr. solare (PHILLIPS) P8666

Juraphylites sp.

Phylloceras sp.

Lytoceras sp.

Remark: Domerian age (Gibbosus to Apyrenum Sub-
zones).

Lechtal Nappe — Riitikon (fig. 2)

Sarotlatal - Alpe Sarotla — Sarotlahiitte (Text-Fig. 4)

The Sarotlatal is narrow and steep valley in the Rétikon
northeast of Brand which cuts a large, notheast-southwest
striking synclinal stucture. Thus Liassic sediments can
be found both near the entrance of the valley and in the
mountainous area farther up. FUSSENEGGER predominantly
sampled the southeastern flank of the synclinal. There he
distinguished two main localities: Alpe Sarotla or Unter
Sarotlaalpe denominates outcrops at the northeastern val-
ley flank, where both red cephalopod limestone of the
Adnet Formation and “Fleckenmergel” occur. Sarottlahiitte
or Obere Sarotlaalpe includes outcrops of “Fleckenmergel”
west of Sarotlahiitte. In the exhibition these outcrops were
also called Wildberg. Both locations are marked in the
geological map of the Ritikon (HEISSEL at al. 1965).

Alpe Sarotla | Untere Sarotlaalpe (fig. 4)

(Adneter Kalk and Fleckenmergel)

Echioceras gr. quenstedti (SCHAFHAUTL) P7175
Aegoceras maculatum (YOunG & Birp) P13772
Calliphylloceras bicicolae (MENEGHINI) P13421, P13423
Partschiceras retroplicatum (ROSENBERG) sensu BETTONI
P.7281

Juraphyllites sp. P7717

Tragophylloceras undulatum (SmitH) P7722

Lytoceras sp. P13419

Remark: Upper Sinemurian (Raricostatum Zone) to Upper
Carixian (Maculatum Subzone).

Sarotlahiitte | Obere Sarotlaalpe | Wildberg (fig. 4)

(Fleckenmergel)

No specimens of FUSSENEGGER’s collection from this local-
ity were included in the study. However, Joe VINCENZ found
several well preserved ammonites in that area in the scree
north of Sarotlahdmer.

Asteroceras aff. suevicum (QUENSTEDT) P2770
Asteroceras sp. P2767
Paltechioceras favrei (Hug) P1613, P2347
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Gleviceras gr. subguibalianum (Pia) P1607

Phylloceras gr. frondosum - hebertinum (REYNES) P2747
Lytoceras sp. P2778

Remark: Upper Sinemurian (Obtusum to Raricostatum
Zones).

Additional material:

Epophioceras gr. landrioti (d’ORrBIGNY) 393

Uptonia jamesoni (SOWERBY) E

Prodactylioceras sp.

Phylloceras gr. frondosum - hebertinum (REYNES)
Juraphyllites sp.

Lytocerataceae

Remark: Lower Sinemurian to Upper Carixian (Davoei
Zone).

Sonnenlagant (fig. 4; see p. 16)

Only a small outcrop of “Fleckenmergel” is exposed north-
west of Obere Sonnenlagant-Alpe. In the geological map
of the Ritikon it is marked as a fossil location (HEISSEL et
al., 1965). The path to Mottakopf crosses this outcrop.

Partschiceras aff. retrofalcatum (STUR in GEYER) P1495
Remark: Sinemurian - Pliensbachian

Oberzalim (fig. 4; see p. 16)

Joe VINCENZ gave the location of several, in part strongly
silizified fossils of the Allgdu Formation (see also FURRER,
1993) as “Oberzalim” The area between Oberzalimalpe
and Oberzalimkopf represents Hauptdolomit and Kossen
Formation (HEISSEL et al., 1965). Small occurances of
“Fleckenmergel” are restricted to the area northeast of
Paniieler Kopf, larger occurances of “Fleckenmergel” and
Radiolarite can be found around Wildberg. Scree from

Figure 11: Geographical map showing the locations of the outcrops in Schrocken and
Warth area.

both localities reaches the Oberzalimhiitte approximately
1000 meters below the two peaks.

Paltechioceras charpentieri (SCHAFHAUTL) P.1497
Remark: Upper Sinemurian (Macdonnelli Subzone).

Allgdu nappe (fig. 2; see p. 16)

Whereas red nodular limestone of the Adnet Formation
is a common feature in the Lechtal nappe, in the Allgiu
nappe it occurs mainly in one location on the path from
Kalbelesee to Korbersee. There the overall successon is
very similar to Loriins, but strongly reduced in thickness.
Light grey oolite (Loriins Oolith) is overlain by greyish
wackestone locally enriched in crinoid debris (Hierlatz
Basiskalk) and greyish to greenish wackestone of the
“transitional facies” Red nodular limestone forms the
top of the succession (Adnet Formation). Ammonites are
not yet known from this locality. Most other outcrops of
liassic sediments are restricted to the Allgdu Formation.
They were described in detail by JacoBSHAGEN (1965).

Schrocken - Auenfeld - Auenfelder Alpe (fig. 11)

“Lias-Fleckenmergel” of the Allgau Formation is the main
lithological unit in the source area of the Bregenzerache
between Schrocken and Auenfelder Alpe. According t0
the collection numbers, FUSSENEGGER distinguished tWO
different locations, but confused them when he presefltﬁd
the fossils in his museum. No determination list of BIESE
is preserved.

Galaticeras gr. harpoceroides (GEMMELLARO) P13263
Eoderoceras gr. armatum (SOWErRBY) FS40
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Echioceras gr. quenstedti (SCHAFHAUTL) P13261, P7103,
P7091

Paltechioceras charpentieri (SCHAFHAUTL) P7075,
P7082

Paltechioceras gr. tardecrescens (Hauer) P7080
Leptechioceras sp. P7095

Gleviceras gr. subguibalianum (P1a) SA25, FS60
Epideroceras gr. lorioli (Huc) P7098

Platypleuroceras gr. brevispina (SowersY) P13260
Platypleuroceras rotundum (QUENSTEDT) 211-7(4)
Platypleuroceras sp.

Uptonia jamesoni (SOwersY) P13268, P7093, P7109
Uptonia bronni (ROEMER) P6708

Tropidoceras gr. masseanum (d’OrRBIGNY) SAS0
Tropidoceras rotundum (FUTTERER) P7083

Tropidoceras sp. P7105

Tropidoceras erythraeum (GEMMELLARO) P7084, P7076
Metaderoceras gemmellaroi forme kondai (Geczy)
P7107

Aegoceras maculatum (YounG & Birp) P13270, P7088
Prodactylioceras gr. davoei (SOWERBY) 211-7

Amaltheus stokesi (SOWERBY) P6707

Arieticeras gr. algovianum (OppEL) juv. P13275, P13280
Arieticeras sp. P13279, P13285, P7090, P13283, P7102,
P13282,P13284

Phylloceras gr. frondosum - hebertinum (REYNES) P13259,
P13242, P13249, P13257, P13252, P13258, P13243,
P13244

Partschiceras gr. striatocostatum (MENEGHINI) P6713,
P13255, P13254, P13251

Partschiceras retroplicatum (ROSENBERG) sensu BETTONI
P13250, P7078

Zetoceras sp. P13245

Juraphyllites aff. limatus (ROSENBERG) P13273

J. (Harpophylloceras) eximius (HAUER) P13276
Juraphyllites sp. P13274

Lytoceras sp. P13265

Lyroceras aff. fimbriatoides GEMMELLARO P7089
Derolytoceras tortum (QuenstepT) P7077

Remark: The fauna indicates an age between the Upper

Sir?emurian (Raricostatum Subzone) to Mid-Domerian
(Gibbosus Subzone).

Biberacher Hiitte (fig. 11; see p. 16)

The immediate surroundings of Biberacher Hiitte are
Tharacterised by “Fleckenmergel”, whereas a relatively
lzf%le‘eorl:(t)cr;)p of Adnet FormaFion can be found a little
that e fl: gilst. B]FSE stated in his determination lists
b ssils ong‘lnate from “cephalopod limestone”,

gave no further information about the exact location.

O[her SPeC'lllel i y Iel)

1 S 1n the COllectlon Clearl

3 resent the
! \”gau ] Ormation.

Oxynoricerqs aff. soe

- manni (Dum
Arieticeras aff. algoy (DumorTIER) P7165

ianum (OppEL) P17107, P17108

Arieticeras gr. algovianum (OppEL) juv. 210-12(1)
Remark: Upper Sinemurian (Oxynotum Zone) to Mid-
Domerian (Gibbosus Subzone).

Giglturm (fig. 11)

Both Adnet and Allgdu Formations make up the summit
of Giglturm. There is no information on the exact loca-
tion available.

Ectocentrites sp.
Remark: Probably Sinemurian.

Diverse or unknown localities:

Asteroceras aff. margarita (PARONA)

Eparietites aff. denotatus (Stmpson) juv. PO03
Paltechioceras favrei (Hug) P2347 (Braz: alluvial de-
bris)

Tropidoceras rotundum (FUTTERER) 210-10
Acanthopleuroceras maugenesti (d’OrRBIGNY) P2435
Zetoceras zetes (d’ORBIGNY) 210-11 (Weg zum Gehrengrat
or Rothorn)

Derolytoceras tortum (QUENSTEDT) P247

3. Systematic Paleontology

Some of the taxa described herein have already been ana-
lyzed in our previous work. Consequently detailed descrip-
tions and discussions will not be repeated in the present
study. Only some remarks will be added and we refer to
MEISTER (1986, 1989), DoMMERGUES & MEISTER (1987 a/b,
1989 a/b, 1990a), MEISTER & Loup (1989), DOMMERGUES
et al. (1990, 1994, 1995, 1997) BLau & MEISTER (1991),
MEISTER & BoHM (1993), ALKAYA & MEISTER (1995) and
Geczy & MEISTER (1998). By contrast original taxa will
be more acutely discussed.

Remark: We follow the taxonomical hierarchy proposed
by DoMMERGUES (2002).

Class: Cephalopoda Cuvier, 1798
Subclass: Ammonoidea ZITTEL, 1884
Order: Phylloceratida ARKELL, 1950
Superfamily: Phylloceratoidea ZiTTeL, 1884
Family: Phylloceratidae ZiTTEL, 1884
Subfamily: Phylloceratinae ZitTeL, 1884

Genus: Phylloceras Sugss, 1865
Type species: Ammonites heterophyllus SOWERBY, 1820.

Phylloceras cylindricum (SOWERBY, 1833)
pl 1, fig. 4

1833 Ammonites cylindricum SowerBy, 1812-46, p. 333, fig. 62.
1901 Phylloceras cylindricum (Sowersy). — Fucmi, Pl. 2, Fig. 6-8.
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1901 Phylloceras cylindricum var. bielzii Her. — Fucini, 1901-
05, P1. 3, Fig. 1-4.

1994 Phylioceras cylindricum (SOWERBY). — DOMMERGUES, FER-
RETTI & MEISTER, Pl. 1, Fig. 1-2.

1995 Phylloceras cylindricum (SOWERBY). — DOMMERGUES,
MEISTER & BoHMm, Pl. 1, Fig. 3.

1996 Geyeroceras cylindricum bielzii (HERBICH). — Pora &
Parrunus, Pl 17, Fig. 1.

1996 Geyeroceras cylindricum (SOWERBY). — Popa & PaTrRULIUS,
PL. 17, Figs. 3, 4.

? 1996 Geyeroceras cylindricum compressum (FUcINt). — Popa
& Patrurius, PL. 16, Fig. 7.

1999 Geyeroceras cylindricum (SOWERBY). — RAkus, P. 347,

text-fig. 7.

1999 Geyeroceras cylindricum (SowerBy). — Boum et al., PL
25, Fig. 6.

2000 Geyeroceras cylindricum (SOWERBY). — KMENT, PL. 2,
Fig. 1.

Several samples of Phylloceras, associated with Arni-
oceras, are characterized by parallel sides and a quite
narrow, rounded but less convex ventral area. They were
collected in Steinernes Meer. Well known in the Mediter-
ranean Province, P. cylindricum (SOWERBY) has already
been described from the Austrian Upper Austroalpine by
GEYER (1886), HAUER (1854a) and recently by DoMMER-
GUES et al. (1995) and BrAu (1998).

Age and distribution: According to Rakus & LoOBITZER
(1993: 923) the species occurs from early Hettangian up to
Upper Sinemurian. The species seems to be more frequent
around the late Hettangian (early Sinemurian) and quite
well represented until the Raricostatum Zone. It is known
from the Tethyan Realm.

Phylloceras gr. frondosum-hebertinum (Reyngs, 1868)
pl. 1, figs. 1-3

1868 Ammonites Hebertinus ReEYNEs, Pl. 2, Fig. 3.

1868 Ammonites frondosus REYNEs, PL. 5, Fig. 1.

1884 Phylloceras Meneghinii GEMMELLARO, Pl. 2, Fig. 13-17.

1989 Phylloceras frondosum (REYNES). — MEISTER, Pl. 2, Fig. 2,
non Fig. 1; with synonymy.

1989 Phylloceras hebertinum (REYNES). — MEISTER, Pl. 2, Fig.
5, 7; with synonymy.

1993 Phylloceras gr. frondosum (REYNES). — MEISTER & BOHM,
Pl. 2, Fig. 1, 2.

1996 Phylloceras gr. hebertinum (REYNES)-frondosum (REYNES).
— DoMMERGUES, FERRETTI & MEISTER, Pl.1, Fig. 4.

1995 Phylloceras frondosum (REYNES). — ALKAYA & MEISTER,

Pl 1,Fig. 1, 2.

1995 Phylloceras hebertinum (REYNES). — ALKAYA & MEISTER,
Pl 1, Fig. 6.

1996 Phylloceras frondosum (REYNES). — Popa & PaTRULIUS,
Pl 3, Fig. 2.

1996 Phylloceras hebertinum (REYNES)-frondosum (REYNES). —
Geczy & MEISTER, Pl. 1, Fig. 1-4.
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1998 Phylloceras cf. hebertinum (REYNES). — GEczy, PI. 1, Fig.
1,2.

2000 Phylloceras frondosum (REYNES). — JoLy, Pl. 4, Fig. 10.

2000 Phylloceras hebertinum (Reynes). — JoLy, Pl 4, Fig. 11.

Many specimens of Phylloceras from Vorarlberg well
correspond to the Phylloceras frondosum-hebertinum
(REYNES) group which is herein understood as widely
variable mainly in regard of the whorl section. With their
quite compressed form most of the Austrian specimens are
closer to the Phylloceras frondosum (REYNES) morphologi-
cal pole. Only few specimens show a more globular whorl
section close to the P. hebertinum (REYNES) pole.

Age and distribution: In Loriins, they are associated with
a characteristic fauna of the Lower Domerian (Isseli-
Brevispiratum Horizon). Present in the Western Tethys,
Phylloceras hebertinum (REYNES)-frondosum (REYNES) is
also recorded from the southern part of the Euroboreal
Realm (e.g. Causses). The total range is not known with
precision but it includes the Upper Sinemurian until the
Lower Toarcian.

Remark: Not well preserved specimens from bed 100a
of Loriins and from bed 10 of Dalaaser Schiitz are here
attribute to Phylloceras sp.

Genus: Calliphylloceras SpatH, 1927
Type species: Phylloceras disputabile ZITTEL, 1869.

Calliphylloceras bicicolae (MENEGHINI, 1874)
pl. 1, figs. 5-7

1874 Phylloceras Bicicolae MENEGHINI, p. 106.

1989 Calliphylloceras bicicolae (MENEGHINI). — MEISTER, Pl. 2,
Fig. 3, 4 with synonymy.

1993 Calliphylloceras bicicolae (MENEGHINI). — MEISTER &
Bouwm, Pl. 1, Fig. 2, 5.

1995 Calliphylloceras bicicolae (MENEGHINI). — ALKAYA &
MEISTER, Pl. 2, Fig. 3-5.

1996 Calliphylloceras bicicolae (MENEGHINI). — Pora &
PatruLus, PL. 10, Fig. 4.

1997. Calliphylioceras bicicolae (MENEGHINI). — DOMMERGUES,
Meister & SchiroLLy, Pl 1, Fig. 1.

1998 Calliphylloceras bicicolae (MENEGHINI). — GeczY &
MEISTER, PL. 1, Fig. 10.

2000 Calliphylloceras bicicolae (MeNEGHINY). — JoLy, PL 14,
Fig. 1-5.

Well distributed in the Vorarlberg area, typical constricted
Phylloceratidae attributed to Calliphylloceras bicicola¢
(MENEGHINT) have been recorded from the outcrops of
Formarinsee where this taxon is only associated with
Phylloceras and Juraphyllitidae. They are also knoW"
from Spullersee and Loriins without further informatio?
available. In Loriins this species occurs together with 0- &
oxynotum (QUENSTEDT) indicating the Oxynotum Zon¢

Age and distribution: The whole interval of existence®
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C. bicicolae (MENEGHINI) could correspond to a period of
uncertainty from the (? already Lower) Upper Sinemurian
up to the Upper Domerian perhaps still comprising the
Lower Toarcian.

This species is well known in the Tethyan Realm with
the exception of the extreme part of the western Tethys
(High Atlas) and can be observed in the southern part of
the Euroboreal Realm (Causses).

Genus Calaiceras Kovacs, 1939
Type species: Phylloceras calais MENEGHINI, 1874.

Calaiceras calais MENEGHINI, 1874
pl. 1, fig. 10

1867-1881 A. (Phylloceras) calais MeNeGHINL, P1. 3, Fig. 1, 2.

1971 Calaiceras calais (MENEGHINI). — FANTINI SESTINI, Pl. 31,
Fig. 1.

1987 Calaiceras calais (MENEGHINI). — BRrAGA & Rivas, Pl. 2,
Fig. 1.

1993 P. (Calaiceras calais) (MENEGHINI). — MEISTER & BoHM,
Pl 1, Fig. 1.

1998 Calaiceras calais (MENEGHINI). — GEczY & MEISTER, Pl
1. Fig. 6, 8.

? 2001 Calaiceras calais (MENEGHINI). — VENTURI & FERRI, P.
66.

Two constricted phragmocones with a diameter of 80 mm
and 30 mm of diameter, respectively, are recorded from
Loriins. They are characterized by a thick quadrate whorl
section, parallel flanks and a not well expressed umbilicus
edge. On this basis, they are attributed without doubt to
the Calaiceras calais (MENEGHINI) group. Hantkeniceras
hantkeni (ScHLoeNBacH) differs only by the presence/
absence of constriction (Geczy & MEISTER, 1998).

Age and distribution: C. calais (MENEGHINI) is present in
the Western Tethys (excepted High Atlas) and far East
(Pontides and Tibet). Its range is comprised between

Upper Sinemurian (Raricostatum Zone) and Toarcian
(lower part 7).

Genus: Zetoceras Kovacs, 1939
Type species: Ammonites zetes d’ORBIGNY, 1850.

Zetoceras zetes (d’OrBiGNY, 1850)
pl. 2,figs. 1,3, 5

1845. j
1849 Ammonites heterophylius amalthei QuensTeDT, Pl.
6. Fig. 1.
1850 Ammonites Zetes d’ORBIGNY, P. 247.
1908 Phyiioceras pseudo-zetes Fuciny, P. 12,

1977 Zetocer
T Zetoceras zetes (d’OrBIGNY). —

g WIEDENMAYER, PL. 5, Fig.

" 1977 Zetocer
F~Zem( €ras pseudozetes (FuciNT). — Wigpenmayer. PL. 5
12.9 - 10: with Synonymy. |

1993 Pinvitloce
Wlloceras (Zetoceras) gr. zetes (d"ORBIGNY). — MESTER
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& Bonm, Pl 1, Fig. 3, 4.

1994 Zetoceras zetes (d’ORBIGNY). — DOMMERGUES, FERRETTI &
MEISTER, Pl. 1, Fig. 3.

1998 Zetoceras zetes (A’ORBIGNY). — GECzy & MEISTER, Pl. 2,
Fig. 2, 3; Pl. 3, Fig. 1, 4.

2000 Zetoceras zetes (d’OrBIGNY). — Jory, PL. 10, Fig. 6; Pl
12, Fig. 1, 2.

We group here some Zetoceras characterized by a quite
elliptic whorl section with flat flanks and a narrow um-
bilicus. Zetoceras zetes (d’OrBIGNY) is well distributed in
the Rotkalk facies of the Upper Austroalpine.

One specimen from Loriins shows a wider umbilicus but
it remains compressed and probably belongs to the vari-
ability of the group.

Age and distribution: Known from the Lower Sinemu-
rian Z. zetes (d’ORBIGNY) is still present in the Upper
Pliensbachian or perhaps still in the Lower Toarcian. Its
geographical repartition is wide: Tethys (excepted High
Atlas) and in some regions of the Euroboreal Realm (Eng-
land, Germany).

Zetoceras zetes var. oenotrium (Fucini, 1901)
pl. 2, fig. 2

1901 Phylloceras oenotrium Fucini, PL. 5, Fig. 8, 9; PL. 6, Fig. 1.

1977 Zetoceras oenotrium (Fucini). — WIEDENMAYER, Pl. 6, Fig.
1 with synonymy.

1982 Phylloceras (Zetoceras) oenotrium (FUCINI). — ALKAYA,
Pl. 2, Fig. 4-6.

1991 Phylloceras (Zetoceras) oenotrium (Fucing). — Corg, PL.
1, Fig. 10, 11.

1993 P. (Zetoceras) zetes var. oenotrium (FUCINI). — MEISTER &
Bonwm, PL. 2, Fig. 3.

The Zetoceras collected in Loriins is characterized by an
elliptical, compressed whorl section. This feature eas-
ily distinguishes Z. zetes var. oenotrium (Fucini) from
the more common species of Zetoceras like Z. zetes
(d’OrBIGNY), Z. lavizzarii (HAUER) or Z. bonarelli (BET-
ToNI) which present an ogival whorl section with flanks
converging towards the venter, having their maximum
width near the umbilicus.

Age and distribution: In the literature Z. zetes var. oenot-
rium (Fucini) indicates a Sinemurian age. In the Upper
Austroalpine they are known in Salzburg area (MEISTER &
BonM, 1993); other Tethyan regions are Pontides, Southern
Calcareous Alps and Apennines.

Genus: Partschiceras Fucini, 1923
Type species: Ammonites Partschi STUR, 1851.

Partschiceras gr. striatocostatum (MENEGHINI, 1853)
pl. 1, figs. 8, 13, 14; pl. 2, figs. 4,7

1851 Ammonites Partschi STUR, P. 26 (nomen nudum).
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1853 Ammonites striatocostatus MENEGHINI, P. 28.

1977 Partschiceras sturi (STUR). — WIEDENMAYER, Pl. 2, Fig. 6,
7; PL. 5, Fig. 1-4 with synonymy.

1977 Partschiceras striatocostatum (MENEGHINI). — WIE-
DENMAYER, PI. 4, Fig. 5-8 with synonymy.

1993 Partschiceras striatocostatum (MENEGHINI). — MEISTER &
Bonm, PL. 2, Fig. 4 with synonymy.

1995 Partschiceras gr. striatocostatum (MENEGHINI). —Dom-
MERGUES, MEISTER & Bonwm, Pl 1, Fig. 9, 12.

1995 Partschiceras striatocostatum (MENEGHINI). — ALKAYA &
MEISTER, Pl. 1, Fig. 4; PL. 2, Fig. 1, 2.

1996 Partschiceras striatocostatum (MENEGHINI). — FARAONI,
Maring, PaLLint & VenTury, PL 1, Fig. 8.

1998 Partschiceras striatocostatum (MENEGHINI). — Brau, Pl.
1, Fig. 8,9, 14.

1998 Partschiceras striatocostatum (MENEGHINI). — GECzy &
MEISTER, PL. 4, Fig. 3, 5, 6.

1999 Partschiceras striatocostatum (MENEGHINI). — Rakus, Pl.
1, Fig. 9, 10, 11.

2000 Partschiceras striatocostatum (MENEGHINI). — JoLy, Pl
4, Fig. 5.

2000 Partschiceras striatocostatum (MENEGHINI). — DOMMERGU-
ES, MEISTER, BONNEAU, CADET & FiL1 P. 333, Fig. 4 (3).

Two samples are recorded from the Sinemurian beds of
Loriins and Spullersee and two others from bed 100a
of Loriins indicating a Domerian age. They present a
quite coarse rectiradiate primary and secondary ribbing
already well expressed in the inner whorls at about 30
mm of diameter. P. striatocostatum (MENEGHINI) can be
easily distinguished from the very finely ribbed forms as
P. tenuistriatum (MENEGHINI) or rursiradiate ones like P.
proclive (ROSENBERG), P. sturi (STUR) and P. anonymum
(Haas). The two last taxa are often considered as synonyms
of MENEGHINI’S species.

Age and distribution: This species is known from the
Sinemurian and Pliensbachian of the Tethyan Realm and
the southern part of North-West Europe (e.g. Causses
Basin).

Partschiceras aff. retrofalcatum (STUR in GEYER, 1886)
pl. 1, fig. 12

1886 Phylloceras sp. indet (Phyll. retrofalcatum STUR m.s.). —
GEYER, P11, Fig. 16.

1909 Phylloceras retrofalcatum STUR. — ROSENBERG, P. 218.

1971 Partschiceras retrofalcatum (STUR in GEYER). — FANTINI
SesTINI, P. 393.

1998 Partschiceras retrofalcatum (STUr in GEYER). — BLau,
Pl 1, Fig. 3.

This not well preserved Partschiceras from Brand - Son-
nenlagant is here put in affinis with P. retrofalcatum (STUR
in GEYER) only because of a very fine and close ribbing
which is rursiradiate on the outer part of the whorl.

Age and distribution: This rare species is recorded without
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precision from the upper part of the Raricostatum (Upper
Sinemurian) Zone or following Brau (1998) from the
Macdonnelli or Aplanatum Zones. It is known from Up-
per Austroalpine Unit and Apennines (Tethyan Realm).

Partschiceras retroplicatum (ROSENBERG) sensu
BEeTrTONI, 1900
pl. 1, figs. 9, 11

non 1893 Phylloceras retroplicatum GEYER, Pl. 6, Fig. 3-6.

non 1898 Phylloceras retroplicatum 7 GEYER. — Fuciny, PL. 1,
Fig. 1.

1900 Phylloceras retroplicatum GEYER. — BEeTTONI, Pl. 3, Fig.
12-14.

non 1934 Phylloceras cf. retroplicatum GEYER. — MONESTIER,
Pl 6, Fig. 2.

1987 Partschiceras proclive (ROSENBERG). — BRraca & Rivas,
Pl 2, Fig. 3, 6.

Itis a not constricted Phylloceratidae with a quite complex
suture line, smooth on the phragmocone and ornamented
with quite coarse rursiradiate ribs on the body chamber
which cross the venter making rursiradiate ventral chev-
rons.

Our two samples are very close to P. retroplicatum (GEYER)
illustrated by Bertoni (1900, PL. 3, Fig. 14). Another simi-
lar fauna has been described by Braca & Rivas (1987) in
the Subbeticas under the name P. proclive (ROSENBERG).
For us P. retroplicatum (GEYER) s.s. is a constricted Phyl-
loceratidae (only juvenile stages) with a more simple su-
ture line and with a habitus close to Calliphylloceras or
Phylloceras.

P. proclive (ROSENBERG) which is based on Figure 5 of P.
retroplicatum of GEYER, is the genotype of the genus Pro-
cliviceras Fucint 1920 which according to WIEDENMAYER
(1977) is closely related to the genus Partschiceras. If
this is the case, we must keep in mind that Partschiceras
was described only in 1923 by Fucini, and consequently
Procliviceras has the taxonomic priority.

Age and distribution: The age of the Vorarlberger speci-
mens is not known, but the authors (BErToNI, 1900; BRAGA
& Rivas, 1987) indicates mostly the Pliensbachian and
specially the Domerian period for this Tethyan species.

Family: Juraphyllitidae ARKELL, 1950

Genus: Juraphyllites MULLER, 1939
Type species: Phylloceras diopsis GEMMELLARO, 1884.

Juraphyllites nardii (MENEGHINI, 1853)

1853 Ammonites Nardii MENEGHINL, P. 27.
1866 Ammonites transylvanicus HAUER, P. 192.
1901 Rhacophyllites nardii (MeNeGHINT). — Fuciz, P
1-7.
; i . 8, Fig: T
1901 Rhacophyllites nardii var. dorsocurvata Fucin, P1. &

1. 7, Fig
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1993 Juraphyllites nardii (MENEGHINI). — MEISTER & BoHM, Pl
2, Fig. 8, with synonymy.

1994 Juraphyllites (7) aff. nardii (MENEGHINI). — PALFY, SMITH
& TippER, PL. 1, Fig. 6.

1995 Juraphyllites nardii (MENEGHINI). — DOMMERGUES, MEISTER
& Bonm, PL. 1, Fig. 6.

1998 Juraphyllites nardii (MeENEGHINT). — BLau, PL. 1, Fig. 7,
16.

2001 Juraphyllites nardii (MENEGHINI). — VENTURI & FERRI, P.
70 et 74.

We group here some not well preserved Juraphyllites from
Loriins and Rothorn which are in the adult stage character-
ized by a ribbing covering the flanks from the umbilical
edge until the ventral part.

Age and distribution: Known in the Upper Sinemurian, J.
nardii (MENEGHIND) is distributed in Tethyan Realm and
Pacific area.

Juraphyllites libertus (GEMMELLARO, 1884)
pl. 2, fig. 6

1884 Phylloceras libertum GEMMELLARO, P1. 2, Fig. 1 - 5.

1977 Juraphyllites libertus (GEMMELLARO). — WIEDENMAYER, Pl.
1,Fig. 4, P13, Fig. 1,2, 5.

1986 Juraphyllites libertus (GEMMELLARO). — MEISTER, PI. 2,

Fig. 8.

1986 Juraphyllites libertus (GEMMELLARO). — Gakovic, Pl. 2,
Fig. 1.

1989 Juraphyilites libertus (GEMMELLARO). — MEISTER, Pl. 2,
Fig. 9.

1990 Juraphyliites gr. libertus (GEMMELLARO). — DOMMERGUES
& MEISTER, Fig. 3 (15).

1993 Juraphyllites gr. libertus (GEMMELLARO). — MEISTER &
Boum, PL. 3, Fig. 4.

1995 Juraphyllites libertus (GEMMELLARO). — DOMMERGUES,
MEister & BoHm, Pl. 1, Fig. 5.

1995 Juraphyliites gr. libertus (GEMMELLARO). — ALKAYA &
MEisier, PL. 3, Fig. 1,5, 7.

1996 Juraphyliites libertus (GEMMELLARO). — FARAONI, MARINI,
PaLLint & VEnTugy, PLL 1, Fig. 7.

1998 Juraphyllites libertys (GEMMELLARO). — Bravu, PI. 1, Fig.
4,11, 18.

1998 ’ traphyllites libertus (GEMMELLARO). — GECZY & MEISTER,
Pl.4.Fig.3,5,6.

(@) I .
n:e Juraphyllites from Eingemanerte is characterized by
m g . o
o tfrous constrictions with prorsiradiate ribs only visible
S
Upper part of the flanks, crossing the venter and

malu.ng quite fine chevrons. It belongs to the well known
SPecies J. libertys (GEMMELLARO)

Another fragmenta; .
107 of Loriins,

Age
the

Ty specimen is recorded from the bed

and distributjon: This s
* Lower Carixj
daslribulinn 15w

. pecies has a long range from
.dan until the Lower Toarcian and its
lde: Tethyan Realm until Caucasus and

southern part of the Euroboreal Realm.

Juraphyllites gr. diopsis (GEMMELLARO, 1884)
pl. 3, fig. 1

1884 Phylloceras diopsis GEMMELLARO, Pl. 2, Fig. 6 -8; PL. 6,
Fig. 1,2.

1977 Juraphyllites diopsis (GEMMELLARO). — WIEDENMAYER, P1.
8, Fig. 4-7 with synonymy.

non 1987 Juraphyllites cf diopsis (GEMMELLARO). — HILLEBRANDT,

Pl. 1, Fig. 9

1991 Juraphyllites gr. diopsis (GEMMELLARO). — BLAU & MEISTER,
Pl 2, Fig. 10.

1991 Juraphyllites diopsis (GEMMELLARO). — CorE, PL. 2, Fig.
2,3,10,11.

1993 Juraphyllites gr. diopsis (GEMMELLARO). — MEISTER &
Boum, Pl 2, Fig. 10.

1996 Juraphyllites diopsis (GEMMELLARO). — FARAONI, MARINI,
PaLLiNt & VEnTUR, Pl 1, Fig. 2.

1995 Juraphyllites diopsis (GEMMELLARO). — ALKAYA & MEISTER,
Pl 3, Fig. 3,9.

2000 Juraphyllites aff. diopsis (GEMMELLARO). — IDOMMERGUES,
MEISTER, BoNNEAU, CADET & Fiui, P. 333, Fig. 4 (7).

The Juraphyllites collected at Spullersee-Goppelspitze
doesn’t show any constrictions. The phragmocone is
smooth and the body chamber is characterized by sharp
concave ribs, restricted to the outer two thirds of the whorl
sides which are less prominent and more densely spaced
at the beginning of the body chamber than near the ap-
erture. The ribs cross the venter quite strongly projected.
The lack of constrictions is the main difference with J.
libertus (GEMMELLARO).

Age and distribution: The total range of this species is
not well known; J. diopsis (GEMMELLARO) appears in the
Raricostatum Zone (ALKAYA & MEISTER, 1995) and is still
present in the Lower Carixian. It is known in the Tethyan
Realm.

Juraphyllites aff. limatus (ROSENBERG, 1909)
pl. 3, figs. 2,3

1909 Rhacophyllites limatus ROSENBERG, PI. 2, Fig. 10ab, 11.

1913 Rhacophyllites limatus ROSENBERG var. asiatica Pia, Pl
13, Fig. 2.

1942 Rhacophyllites limatus RosenBerG. — Kovacs, Pl. 2, Fig.
11; PL 5, Fig. 6.

1977 Juraphyllites limatus limatus ROSENBERG. — WIEDENMAYER,
Pl 3, Fig. 4; Pl. 8, Fig. 8, 12; with synonymy.

1998 Juraphyllites gr. limatus ROSENBERG. — GECZY & MEISTER,
Pl 17, Fig. 1, 3 with synonymy.

We group here a set of Juraphyllites which are clearly
different from all the other representatives of this species
discussed here. They bear no constrictions and are thor-
oughly smooth [21/210-9] or with very evanescent ribs
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on the body chamber like the specimen from Auenfeld
(Pl. 3, Fig. 2).

Age and distribution: This Tethyan species is recorded
from the Alps (Southern Calcareous Alps, Upper Aus-
troalpine Units) and Pontides. Its age is not well known,
probably Lower Carixian to Middle Domerian.

Juraphyllites aff. quadrii var. planulata (Fucini, 1901)
pl. 3, figs. 4, 6-8

1901 Rhacophyllites quadrii MENEGHINI var. planulata Fucini,
Pl 11, Fig. 7, 8.

? 1942 Rhacophyllites quadrii MENEGHINI var. planulata FUCINI.
— Kovacs, PL. 2, Fig. 10.

? 1977 Juraphyllites quadrii planulatus (FuciNi). — WIEDENMAY-
ER, Pl. 8, Fig. 13, 14.

? 1986 Juraphyllites libertus (GEMMELLARO). — GaKovic, Pl.
2, Fig. 1.

Although our specimens from Loriins are similar to J.
libertus (GEMMELLARO) in regard of their high number of
constrictions and the style of the ribbing (e.g. Fucini, 1896,
PL 1, Fig. 22 and 1899, Pl. 20, Fig.1), these ammonites
are all adults not exceeding 40 mm of diameter. Moreo-
ver their constrictions are more sigmoid and irregularly
spaced. Could they be microconchs of J. libertus (Gem-
MELLARO)? Without stratigraphical support we prefer at the
moment to keep them within Juraphyllites aff. quadrii var.
planulata (Fucin). J. bucovinicus UnLiG (1900, PL. 1, Fig.
2) has a similar ribbing but with more spaced constrictions
and differs mainly by the raising of an outlining keel on
the ventral part near the aperture.

Age and distribution: According to WIEDENMAYER (1977)
the range of this Tethyan species is from the Sinemurian
to Carixian

Juraphyllites sp.

Some very bad preserved platicone ammonites from
Rothorn and Dalaaser Schiitz are attributed with doubt to
the genus Juraphyllites. Especially the forms originating
from Dalaaser Schiitz (which are associated with Phyl-
loceras sp.) are deformed by the Alpine tectonics and in
part dissolved.

Subgenus: Harpophyiloceras SpatH, 1927
Type species: Ammonites eximius HAUER, 1854.

J. (Harpophylloceras) eximius (HAUER, 1854)
pl. 3,fig. 5

1854 Ammonites eximius HAUER, Pl. 2, Fig. 1-4.

1977 Harpophylloceras eximius (HAUER). — WIEDENMAYER, Pl.
9, Fig. 6-13 with synonymy.

1989 J. (Harpophylloceras) eximius (HAUER). — MEISTER, Pl
3, Fig. 1-3.
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1995 J. (Harpophylloceras) eximius (HAUER). — DOMMERGUES,
MEisTeErR & Bonm, Pl 1, Fig. 10.

1996 Harpophylloceras eximius (Hauer). — EL HaRIRI, DOMMER-
GUES, MEISTER, SOUHEL & CHAFIKI, Pl. 67, Fig. 3, 4.

1998 J. (Harpophylloceras) eximius (Hauer). — Geczy &
MEISTER, Pl. 4, Fig. 4, 7.

2000 Harpophylloceras eximius (HAUER). — JoLy, PL. 1, Fig. 1.

2001 Harpophylloceras eximius (HAUER). — VENTURI & FERRI,
P. 72.

A platicone involute ammonite with a fine, close, ventro-
lateral ribbing and a keel, whose suture line shows rela-
tively spatulate endings, well corresponds to Juraphyllites
(Harpophylloceras) eximius (HAUER).

Age and distribution: Recorded from the Tethyan and
southern Euroboreal Realms, the age of this species cor-
responds to a not well defined interval from the Middle (?
or already Lower) Carixian to Lower Toarcian.

Genus Tragophylloceras Hyart, 1900
Type species: Ammonites heterophyllus numismalis
QUENSTEDT, 1845.

Tragophylloceras ibex (QUENSTEDT, 1843)
pl. 3, fig. 11

1843 Ammonites ibex QUENSTEDT, P. 179.

1845 Ammonites ibex QUENSTEDT. — QUENSTEDT, Pl. 6, Fig. 6.

1893 Phylloceras ibex (QUENSTEDT). — FUTTERER, Pl. 8; Fig. 9,
10.

1936 Phylioceras ibex (QUENSTEDT). — De BRUN & BROUSSE,
Pl 4, Fig. 7.

1961 Tragophylloceras ibex (QUENSTEDT). — DEaN, DoNovaN &
Howarrth, PL. 69, Fig. 4.

1964 Tragophylloceras ibex (QUENSTEDT). — HowarTH & Dono-
vaN, Pl. 49, Fig. 2, 3 with synonymy.

1966 Tragophylloceras ibex (QUENSTEDT). — KOLLAROVA-ANDRU-
sova, Pl. 2, Fig. 1, 2.

1968 Tragophylloceras ibex (QUENSTEDT). — JorpaN, PL. 5; Fig.
5, 6.

1969 Tragophylloceras ibex (QUENSTEDT). — CALVEZ, LEFAVRAIS-
Raymonp & LHecu, Pl. 2, Fig. 7.

1976 Tragophylloceras ibex (QUENSTEDT). — SCHLEGELMILCH-:
Pl. 2, Fig. 5.

1977 Tragophylioceras ibex (QUENSTEDT). — SCHLATTER, Pl 3.
Fig. 3.

1978 Tragophylloceras ibex (QUENSTEDT). — DOMMERGUES &
Mourterpg, PL 3, Fig. 22.

1979 Tragophylloceras ibex (QUENSTEDT). — DOMMERGUES,
6, Fig. 1.

1980 Tragophylloceras ibex (QUENSTEDT). — SCHLATTER, PL L
Fig. 3.

1982 Tragophylloceras ibex (QUENSTEDT). — HOFFMANN, Pl +
Fig. 1,2,(?) 3, 4; Pl 3, Fig. 9, 10.

1986 Tragophylloceras ibex (QUENSTEDT). — MEISTER, Pl I
Fig. 6.

Pl.
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1991 Tragophylloceras ibex (QUENSTEDT). — SCHLATTER, Pl. 1;

Fig. 4.

1994 Tragophylloceras ibex (QUENSTEDT). — in FISCHER, Pl 23;
Fig. 10.

1997 Tragophylloceras ibex (QUENSTEDT). — DOMMERGUES,

MEeisTER & Mouterpg, PL. 7, Fig. 3.
2000 Tragophylloceras ibex (QUENSTEDT). — JoLy, Pl. 1, Fig.
10-12.

A highly distinctive Tragophylloceras of the Middle
Carixian (Valdani Subzone) characterized by a very
original ornamentation made of thick. prorsiradiate. ven-
tral pointing chevrons which are not connected with the
lateral ribbing.

Age and distribution: The distribution of this species is
restricted to the Euroboreal Realm and it indicates the
Ibex Zone of the Middle Carixian.

Tragophylloceras undulatum (SmitH, 1817)

1817 Ammonites undulatum SMiTH, P. 114.

1930 Tragophylloceras undulatum (Smith). — Cox, PL. 12,
Fig. 5.

1964 Tragophylloceras undulatum (SmitH). — HowartH & Do-
NOVAN, PL. 48, Fig. 6-9; P1. 49, Fig. 1 with synonymy.

1976 Tragophylloceras undulatum (SMITH). — SCHLEGELMILCH,
Pl. 2, Fig. 4.

1980 Tragophylloceras undulatum (SMITH). — SCHLATTER, PL
1, Fig. 2.

1982 Tragophylloceras undulatum (Smita). — HorrmaNN, PL. 1,
Fig. 6; P1. 3, Fig. 1-8, Text-fig. 19a.

1984 Tragophylloceras undulatum (SMITH). — WEITSCHAFT &
Horrmann, PL. 1, Fig. 5.

1986 Tragophylloceras undulatum (SmitH). — MEISTER, PI. 2,

Fig. 2-4.

1991 Tragophylloceras undulatum (SMITH). — SCHLATTER, Pl
1, Fig. 3.

2000 Tragophylloceras undulatum (Smith). — Jovy, Pl 3, Fig.
24,

For the first time T, undulatum (Swmith) is recorded from
Te‘hy.a“ regions. Although not well preserved these
Aus"f"" Tragophylloceras can nevertheless be put near
the similar French specimens from the Causses Basin
irl:?;r’ L982, 193§), especially the specimen illus-
by & P.l- 2 (}bldem, 1986) which is characterized

» 4 prorsiradiate sigmoid, well expressed ribbing, more

vigorou o
ek $ near the outer part and, like in Juraphyllites,
axing ventral chevrons,

Age and distribution: D
lhi:\ species is now als
UMits (Tethyan Realm
Jameyo
Carixia

istributed in the Euroboreal Realm,
0 known from Upper Austroalpine

) )- It range correspond
i Zone up ¢ g ponds to the upper

» o the Ibex Zone (Lower to Middle
) (see MEisTeg, 1993),

Order: Psiloceratida Housa, 1965

Superfamily: Lytoceratoidea NEUMAYR, 1875
Family: Pleuroacanthitidae Hyart, 1900
(= Analytoceratidae, SeatH, 1927)
Subfamily: Ectocentritinae SpaTH, 1926

Genus: Ectocentrites CANAVARI, 1888
Type species: Ammonites petersi HAUER, 1856.

Ectocentrites sp.
pl. 3, fig. 12

A fragment of a Lytoceratoidea characterized by sub-
quadrate whorl section with subparallel flank, a receding
umbilical edge and a broad and flattened rounded ventral
part which seems to be smooth (preservation !) is attrib-
uted to the genus Ectocentrites. With fine, quite irregular,
prorsiradiate ribs which are more or less sinuous and more
vigorous on the ventro-lateral part, the style of the ribbing
is similar to other representatives of this genus [e.g. E.
altiformis (BONARELLI)].

For an exhaustive discussion on the taxonomy, biostra-
tigraphy and paleogeography of this genus, we refer to
MEISTER et al. (2000).

Family: Lytoceratidae NEUMAYR, 1875

Genus: Lytoceras Sugss, 1865
Type species: Ammonites fimbriatus SOWERBY, 1817.

Lytoceras gr. fuggeri GEYER, 1893
pl. 3, fig. 9

1893 Lytoceras fuggeri GEYER, P1. 8, Fig. 7-9.

1909 Lytoceras fuggeri GEYER. — ROSENBERG, Pl. 11, Fig. 23.

1909 Lytoceras fuggeri GEYER var. biangulata ROSENBERG, Pl.
11, Fig. 24.

1994 Lytoceras gr. fuggeri GEYER. — DOMMERGUES, FERRETTI &
MEISTER, Pl. 1, Fig. 13-16.

1997 Lytoceras aff. fuggeri GEYER. — DOMMERGUES, MEISTER &
SchiroLLy, PL 1, Fig. 3.

1998 Lytoceras cf. fuggeri GEYER. — LACHKAR, DOMMERGUES,
MEISTER, NEIGE, IzART & LANG, Fig. 5 (5-6).

1998 Lytoceras fuggeri GEYER. — BLau, Pl. 2, Fig. 1-2.

This Lytoceras has a slightly compressed whorl section.
The ribbing and the constrictions are prorsiradiate on the
first third of the flank, afterwards becoming all rursiradi-
ate. The constrictions draw concave sulci on the venter. A
crenulation depending most probably of the preservation
is visible.

L. czjzeki (HAUER) is a very close species and there are very
little differences, perhaps only due to the preservation of
the specimen. Indeed the major distinguishable feature
between both is the development of the rib-crenulation
associated with a compressed subrectangular whorl sec-
tion in HAUER’s species. In GEYER’s species, the whorl
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section is subquadrate. Other differences are the smooth
inner whorls in L. fuggeri GEYER and the strong crenulate-
fimbriate ones in L. czjzeki (Hauger). With our material it
is impossible to decide whether these two forms belong
to one single species.

Age and distribution: L. fuggeri GEYER is present in the
Upper Sinemurian, mainly in the Raricostatum Zone. It is
recorded from the Upper Austroalpine units, the Southern
Calcareous Alps and the High Atlas.

Lytoceras aft. fimbriatoides GEMMELLARO, 1884

1884 Lytoceras fimbriatoides GEMMELLARO, Pl. 3, Fig. 20-23.

? 1909 Lytoceras sp. nov. aff. fimbriatoides GEMMELLARO. —
RosENBERG, Pl. 11, Fig. 13.

? 1913 Lytoceras sp. nov. aff. fimbriatoides GEMMELLARO. —
Haas, PL. 2, Fig. 1, 2.

1942 Lytoceras fimbriatoides GEMMELLARO. — Kovacs, Pl. 2,
Fig. 19.

1975 Lytoceras fimbriatoides GEMMELLARO. — FERRETTI, PI. 24,
Fig. 1, 2.

1994 Lytoceras aff. fimbriatoides GEMMELLARO. — DOMMERGUES,
FERRETTI & MEISTER, Pl. 2, Fig. 1-4.

2000 Lytoceras fimbriatoides GEMMELLARO. — DOMMERGUES,
MEISTER, BoNNEAU, CADET & FiL1 P. 336, Fig. 5 (1).

A particularly finely ribbed Lytoceras from the Rothorn is
very close to the specimen from Albania illustrated by Dom-
MERGUES et al. (2000, P1. 2, Fig. 1) with a quite fast growth
of the whorl-height (H) and a fine and weakly sinuous
ribbing. The ribs are slightly rursiradiate on the umbilical
wall, then a little prorsiradiate on the lower flank, becoming
rursiradiate again from the middle of the flank to the outer
part. Some ribs can appear near the mid-side and some ribs
are clearly fimbriate alternated with less or not crenulated
ones. Another fragmentary specimen from Auenfeld is also
placed near L. fimbriatoides GEMMELLARO.

Age and distribution: Known in the Upper Sinemurian and
in the Lower Carixian, this species is only recorded from
the Tethyan Realm.

Lytoceras gr. fimbriatum (SOWERBY, 1817)

1817 Ammonites fimbriatus SOWERBY, Pl. 164.

1986 Lytoceras fimbriatum (SOWERBY). — MEISTER, Pl. 1, Fig. 1,
2 with synonymy.

1987 Lyroceras fimbriatum (SOWERBY). — BRAGA, JIMENEZ & RI-
vas, PL. 1, Fig. 1, 2.

1990 Lytoceras gr. fimbriatum (SOWERBY). — DOMMERGUES &
MEISTER, Fig. 5 (22).

1991 Lytoceras fimbriatum (SOWERBY). — SCHLATTER, Pl. 1,
Fig. 6,7.

1993 Lytoceras gr. fimbriatum (SOWERBY). — MEISTER & BOHM,
Pl. 4, Fig. 1, 2.

1994 Lytoceras fimbriatum (SOWERBY). — in: FIscHER, Pl. 25,
Fig. 1-4.

Beitrage zur Paldontologie, 28, Wien, 2003

1995 Lytoceras aff. gr. fimbriatum (SOWERBY). — ALKAYA &
MEISTER, PI. 4, Fig. 1, 5.

1996 Lytoceras fimbriatum (SowerBY). — EL HARIRI, DoM-
MERGUES, MEISTER, SoUHEL & CHAFIKI, Pl. 67, Fig. 11, 12.

1997 Lytoceras fimbriatum (SOWERBY). — CassEeL, PL. 16, Fig. 5.

1998 Lytoceras cf. fimbriatum (Sowersy). — Geczy, Pl. 1, Fig. 5.

1998 Lytoceras gr. fimbriatum (SOWERBY). — GECZY & MEISTER,
Pl. 5, Fig. 2; Pl. 4, Fig 10.

Two body chambers of Lytoceras from Auenfeld and Rot-
horn are linked up to L. fimbriatum (SOWERBY) because of
their simple annular, more or less fimbriate ribbing and
their subcircular whorl section.

Age and distribution: This quite ubiquitous species is well
represented in the Euroboreal Realm, at the northern mar-
gin of the Tethys and even in Asia (Tibet and Indonesia).
Its range is comprised between the Lower Carixian to the
Lower Toarcian.

Lytoceras ovimontanum GEYER, 1893
pl. 3, fig. 14; pl. 4, fig. 1

1893 Lytoceras ovimontanum GEYER PL. 8, Fig. 1.

1977 Kallilytoceras ovimontanum GEYER. — WIEDENMAYER, Pl.
10, Fig. 12; with synonymy.

1996 Lytoceras ovimontanum GeYER. — EL HARIRI, DOMMERGUES,
MEISTER, SoUHEL & CHAFIKI, Pl. 67, Fig. 15.

1998 Lyroceras ovimontanum GEYER. — GECzYy & MEISTER, PL
5,Fig. 1,6,7.

This Lytoceras is characterized by a polyfurcate ribbing
appearing on the high flanks near the ventral area, and by
a suboval whorl section. These features bring it close to
L. ovimontanum GEYER, a well known ammonite of the
Lower Domerian. Two specimens are characterized by a
fine and close ribbing. Another one bears more spaced and
stronger ribs on the body chamber evoking the habitus of
L. gr. baconicum VADASZ (in BLau & MEIsTER, 1991, PL
4, Fig. 1).

Age and distribution: L. ovimontanum GEYER is know in
the western Tethys from the Lower Domerian to the Up-
per Domerian.

Lytoceras sp.
pl. 3, fig. 13

We group here several not well preserved specimens of
Lytoceras of different age. A fragment, ex sifu, of an am-
monite with a rounded whorl section belongs to Lytocerds:
but it is too poorly preserved to be specifically determined
Its age is probably Sinemurian (related to the facies)- A

other Lyfoceras sp. has been collected ex situ at Dalaase!

Schiitz in association with Amaltheidae (Domerian age)

Two other specimens from the Lower Domerian were

found in bed 109 and 110 in Loriins.
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Genus: Derolytoceras ROSENBERG, 1909
Type species: Ammonites lineatus tortus QUENSTEDT,
1885.

Derolytoceras tortum (QUENSTEDT, 1885)
pl. 4, figs. 2,5

* 1885 Ammonites lineatus tortus QUENSTEDT, Pl. 39, Fig. 12,

13.

1989 Derolytoceras tortum (QUENSTEDT). — MEISTER, PI. 1, Fig.
4,5.

1990 Derolytoceras tortum (QUENSTEDT). — DOMMERGUES,

MEISTER & METTRAUX, Pl. 6, Fig. 8,9 with synonymy.

1990 Derolytoceras tortum (QUENSTEDT). — DOMMERGUES &
MEISTER, Fig. 3 (13, 14); Fig. 5 (23).

1993 Derolytoceras tortum (QUENSTEDT). — MEISTER & BOHM,
Pl 3, Fig. 1.

1997 Derolytoceras aff. tortum (QUENSTEDT). — Corna, Dom-
MERGUES, MEISTER & PAGE, Pl. 1, Fig. 1.

Lytoceratidae bearing constrictions and characterized by
an annular strong ribbing mainly developed at the end
of the body chamber by the adults are attributed to this
species. The taxon is often regarded as the microconch of
Lytoceras fimbriatum (SOWERBY) (see MEISTER, 1986).
Age and distribution: This species is recorded from the
Tethyan and Euroboreal Realms. Its range is not well
known, probably Carixian and Domerian.

Superfamily: Psiloceratoidea Hyarr, 1867
Subfamily: Discamphiceratinae GUEX & Rakus, 1991

Genus: Galaticeras SeatH, 1938

Type species: Amphiceras harpoceroides GEMMELLARO,
1884,

Galaticeras gr. harpoceroides (GEMMELLARO, 1884)

pl. 3, fig. 10
1884 Amphiceras harpoceroides GemMELLARO, PI. 1, Fig. 8-12;
Pl. 4, Fig. 4.
1909 Amphiceras harpoceroides GEMMELLARO. — ROSENBERG,
Pl 14, Fig. 13.

21977 Galaticeras harpoceroides (GEMMELLARO). — WIEDEN-
MAYER, P 15, Fig. 1, 2, 9.

1937 Galaticeras harpoceroides (GEMMELLARO). — CEcca, DoMm-
MERGUES. MOUTERDE & PaLLini, PL 2, Fig. 2.

1996 Galariceras harpoceroide (GemMMELLARO). — FARAONI,
MaRINI, PaLLing & VENTURI, Pl 1, Fig. 1.

19 i
9640](:1{aflceras Sp. FARAONI, MARINI, PALLINI & VENTURI, PL
. Fig. 6.

Zirl‘i‘:uf‘:’g;;;eias is characterized by a quite narrow um-
well expressf:; 02n33<]>) land a fine, close sigmoid ribbing
the venter. [p, com e‘ ower 315 (')f‘ ﬂ.le flank and crossing

Panison G. flexistriatum (GEMMELLARO)
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shows a coarser ribbing in the inner whorls; G. rosenbergi
(Fucing) presents clearly broader whorls with finer ribs
and G. propinquum (GEMMELLARO) is a more involute
species.

Age and distribution:In the Tethyan areas, Galaticeras is
predominantly abundant during the Lower and Middle
Carixian.

Family: Schlotheimiidae SpatH, 1923

Genus: Angulaticeras QUENSTEDT, 1883
Type species: Ammonites lacunatus Buckman, 1844,

Angulaticeras sp.
pl. 4, figs 3,4

Previously discussed in DoMMERGUES et al. (1995, P.
172) but herein necessarely repeated: We use the genus
Angulaticeras for quite more involute and more recent
forms, in another word for more “derived” morpholo-
gies. Such forms like “Schlotheimia” marmorea (OPPEL)
mark the transition between true Schlotheimia and true
Angulaticeras. According to some authors it is already
an Angulaticeras (e.g. BLoss, 1988) whereas it is still a
Schlotheimia for others (e.g. DOMMERGUES et al. 1995;
Corna et al., 1997a).

We group here two not well preserved specimens which
vary in rib density: fine and densely ribbed to more spaced
and coarse. They show the characteristic features of An-
gulaticeras with a narrow, smooh groove and a involute
conch with high whorls.

Age: The genus is known from the Lower to Upper Sine-
murian.

Family: Arietitidae HyarT, 1875
Subfamily: Arietitinae Hvarr, 1875

Genus: Coroniceras Hyart, 1867
Type species: Ammonites kridion ZIETEN,1830 (ICZN
opinion 324).

Remark: The genus is taken sensu DoNovan et al. (1981)
and CorNA & DOMMERGUES (1995).

Subgenus: Arietites SOWERBY, 1816
Type species: Ammonites bucklandi SOWERBY, 1816.

C. (Arietites) (?) sp.

A very poorly preserved large and evolute Arietitidae
(more than 30 cm of diameter) from Loriins is charac-
terized by a very coarse, quite spaced ribbing and by a
tricarenate ventral part with a rectangular to subquadrate
whorl-section. It is here with doubt attributed to the genus
Arietites.

Age: It belongs most probably to Bucklandi Zone.
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Coroniceras (Arietites) aff. bisulcatus (BRUGUIERE)
sensu ViaALLI, 1959
pl. 4, figs 8,9; pl. 5, fig. 1

7 1898 Arietites bisulcatus (BRUGUIERE). — ParoNa, PL. 12, Fig. 1.

1959 Coroniceras bisulcatum (BRUGUIERE). — ViALLI, Pl. 15,
Fig. 7.

1961 Coroniceras bisulcatum (BRUGUIERE). — SACCHI ViaLLI &
CanrtaLurpy, Pl 2, Fig. 2.

These evolute, slightly deformed ammonites show a sub-
quadrate whorl-section. The ribbing seems to be tight sub-
radiate to slightly prorsiradiate; ribs bear a ventro-lateral
tubercle which is more or less visible on the different
specimens. On the tricarenate venter the ribs become finer
and evanescent, and are projected forward and interrupted
along the lateral keel. The prominent keel and the sulci
occupy a large part of the venter which is quite flat.

The largest specimen from Steineres Meeres with more
than 25 cm of diameter still bears ventro-lateral tubercles.
Its broard tricarenate morphology occupies a large part of
the venter comparable to the illustrations of GUERIN-FRa-
NIATTE (1966, Pl. 6) and Corna (1985, PL 5, Figs 3, 4).
All these forms probably belong to the genus Coroniceras.
This fauna is very close to the Tethyan species previously
described by Parona (1898) ViaLLl (1959), Sacchr Vi-
ALLI & CANTALUPPI (1961). Coroniceras bisulcatus (Bru-
GUIERE) sensu VIALLI shows little differences like more
arched lateral ribs. Some affinities with Coroniceras lyra
HyatT sensu Popa & PatruLius (1996, pl. 15, fig. 9) and
Coroniceras (Primarietites) reynesi (SPATH) sensu VIALLI
(1959, pl. 16, fig. 3) are obvious but the tricarenate part
is narrower for the first one and the ribs broader spaced
for the last one.

Age and distribution: The range of the genus indicates a
period comprising the Rotiforme and Bucklandi Subzones
as well as the base of Semicostatum Zone. Until now, this
taxon is known only from the Alps (Tethyan part).
Remark: Another specimen (PL. 4, fig. 6) is characterized
by an open umbilicus, a coarse, spaced, rursiradiate ribbing
which is strongly bent forward and interrupted before it
reaches the keel, and a suquadrate whorl section (E/H =
0.9). The ventral area is slightly fastigate with a small and
quite fine keel bordered by a massive smooth band. This
specimen is attributed to Coroniceras sp.

Genus Metophioceras SpatH, 1924
Type species: Ammonites conybeari SOWERBY, 1816.

Metophioceras sp.
pl. 4, fig. 10

An evolute ammonite from Steineres Meer with a diam-
eter of 10 cm is attributed to Metophioceras because of
its tricarenate venter with very large sulci (the three keels
have the same height), a medium ribdensity, regular ribs
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slightly arched and rursiradiate, and a subelliptical whorl
section with a flat outer part (E/H = 0.90 to 0.85); no
tubercles are visible.

Metophioceras conybeari (SOWERBY) and specially the
specimen illustrated by HAUER (1856, pl. 2, fig. 1, 2) shows
a very close habitus mainly in the whorl section and in
the rib density. Another specimen from Loriins collected
below the red nodular limestones is similar to the previous
one, but has a more subquadrate whorl section.

The age is Lower Sinemurian (Conybeari to ? Rotiforme
Zones).

Subfamily Agassiceratinae SpatH, 1924

Genus Euagassiceras Hyart, 1875
Type species: Ammonites sauzeanus d’ ORBIGNY, 1844,

Euagassiceras sp.
pl. 4, fig. 7

A fragment of a quite evolute ammonite is characterized
by spaced radiate lateral ribs bearing a little ventro-lateral
tubercle. The whorl-section is rectangular with a slightly
fastigate venter. The keel disapears and is replaced by
evanescent chevrons. These characters well correspond
to the Euagassiceras diagnosis.

Age: The genus ranges from the Semicostatum Zone up
to the (?) Turneri Zone (Lower Sinemurian).

Genus: Arnioceras Hyart, 1867
Type species: Arnioceras cuneiforme Hyatt, 1867.

Arnioceras gr. paucicostum Fucini sensu FERRETTI,
1975
pl. 5, fig. 4

non 1901-05 Arnioceras ceratitoides var. paucicosta Fuci, Pl.
18, Fig. 9, 10, 12-14.

1975 Arnioceras ceratoides paucicosta FuciNl. — FerrerTl, Pl
22, Fig. 1-3.

1993 Arnioceras gr. mendax var. rariplicatum FUCINI. — MEISTER
& Bonwm, PL. 4, Fig. 4.

1994 Arnioceras gr. paucicosta sensu FERRETTI non FucINL. —
DOMMERGUES, FERRETTI & MEIsTER PI. 2, Fig. 9-12.

? 1994 Arnioceras gr. ceratitoides (QUENSTEDT). — RAKUS, Pl
5,Fig. 1.

The major part of the Arnioceras from Steineres Meef
are forms with coarse to very coarse, spaced ribs. The!
are grouped within A. gr. paucicostum Fucin sensu Fer
RETTI even although the bad preservation does not allow®
observe the lenght of the smooth stage in the inner wher
which normally can reach 1,5 cm of diameter. Few Spec
mens are more closely and finely ribbed; but as alrea®
underlined (DOMMERGUESs et al., 1994) we suppose 2 bro2!
variability in rib density and in thickness of the whorl s
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tion for this species. One specimen, not well preserved,
from the boundary between the grey limestones and the
red nodular limestones in Lortins, is put in gjfinis into this
group by reason of a coarse spaced ribbing.

Age and distribution: In Vorarlberg, 4. gr. paucicostum
Fucint sensu FERRETTI indicates the lower or middle part of
the Semicostatum Zone. This species can perhaps extend
into the Lower part of the Upper Sinemurian. It is known
from Adnet area and from Apennines.

Arnioceras rejectum Fucini, 1902
pi. 5, fig. 2

1902 4rnioceras rejectum Fucini, PL. 17, Fig. 14; PL 19, Fig,

1-6.

1993 drnioceras gr. ceratitoides (QUENSTEDT). — MEISTER &
Bonwm, PL 4, Fig.3, 5, 6, 10.

1994 Arnioceras rejectum FUCINI. — DOMMERGUES, FERRETTI &

MEisTER PL 2, Fig. 13-17.

1995 4rnioceras rejectum FUCINI. — DOMMERGUES, M EISTER &
Bonwm, PL 4, Fig. 2-4; Pi. 3, Fig. 12, 14-16.

1998 Arnioceras cf. rejectum FUCINI. — L ACHKAR, DOMMERGUES,
MEISTER, NEIGE, [ZART & LANG, PL 4, Fig. 2-4; PL 3, Fig.
12,14-16.

The significance of this species was already discussed by
DOMMERGUES et al. (1994, 1995). To summarize, 4. rejec-
mm FUCINI is charaterized by a quite short smooth stage,
not exceeding 1cm of diameter with a medium ribdensity.
Our conception of the species is wide and includes the
major part of the Arnioceras illustrated by Fucint (1901-
05) from the Mte di Cetona. 4. rejectum FUCINI represents
amedium morphology. Nevertheless we keep in mind that
the systematic of the genus is not well known and needs a
major revision supported by acute biostratigraphy.

Age and distribution: This species is also known from from
the High Atlas and from the Adnet area and Apennines
where it is associated with Asteroceras (Obtusum Zone).
Its total range is not yet known.

Subfamily; Asteroceratinae SPATH, 1946

Genus: Asteroceras HYATT, 1867
ype species: Ammonites stellaris SOWERBY, 1815.

Asteroceras gr. saltriensis (PARONA, 1896)
pL 6’ fi§ ~P1- 7, figs. 1,3; pi. 8, fig. 1

1896 4 netites saltriensis PARONA, PI. 8, Fig. 2, 3.

Asteroceras saltnense (PARONA). - FuUcINL, PL 33, Fig

< '"1'1' SP' gr' stellare (SOWERBY). - SACCHI-VIALLI &
Vantauw, P23, ¥ 6 onlyy

f eroceras saltnense ? (PARONA). - PALFY, PL 10

n as obtu™rn (SOWERBY). - RAKUS, PL 5, Fig. 3.
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Figure 12: dsteroceras gr.
saltriensis (PARONA) whorl

sections.

? 1994 4steroceras cf. saltriense
? (PARONA). — PALFY &
Swmrth, PL 1, Fig. 1.

1995 dsteroceras aff. saltriensis
(PARONA). — DOMMERGU-
ES, MEISTER & BOHM, PL
5, Fig. 11.

1997 4steroceras cf. saltrien-
sis (PARONA). — JOHAN-
NSON, SMITH & GORDEY,
PL 1, Fig. 5.

This Asteroceras is char-

acterized by the disappear-

ance of'the sulci, sometimes

already in the inner whorls,

which are replaced by two

slopes on both sides of the keel (fig. 12). The ribbing is
well expressed even on the ventral-lateral part; the ribs
are subradiate to slightly prorsiradiate, stronger and thick
on the lateral part and slightly arched forward near the
slopes. The whorl section is rather compressed for an
Asteroceras. In the adult stage, the keel becomes blunt
and tends to disapear. Consequently the venter is more
fastigate. Similar specimens have been described from
Adnet (DOMMERGUES et al., 1995, PL 5, fig. 11). 4. gr. re-
tusum (REYNES) sensu SACCHI-VIALLI & C ANTALUPPI (1961),
also from Adnet, is clearly different with a subrectangular
whorl-section characterized by a large nearly tricarinate
ventral area with broad sulci, and a prominent narrow keel.
A suevicum (QUENSTEDT) is also a close form, but the ribs
are straighter and finer, and less projected forward near
the ventro-lateral part.

With 170 mm of diameter the largest specimen is recorded
from Eingemauerte (P 7225). Another large specimen was
found in Loriins (fig. 13).

Figure 13: Large Asteroceras gr. saltriensis (PARONA) from
Loriins quarry.
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Age and distribution: This species is related with the
Stellare Subzone and it occurs in the Tethyan Realm and
perhaps in the Pacific province.

Asteroceras aff., suevicum (QUENSTEDT, 1884)

1882-85 Ammonites obtusus suevicus QUENSTEDT, Pl. 20, Fig. 1.

1966 Asteroceras suevicum (QUENSTEDT). — GUERIN-FRANIATTE,
Pl. 163-166.

1976 Asteroceras (Asteroceras) suevicum (QUENSTEDT). — SCHLE-
GELMILCH, Pl. 18, Fig. 5.

1985 Asteroceras cf. suevicum (QUENSTEDT). — BRAGA, MARTIN-
ALGARRA & Rivas, PL. 1, Fig. 5.

1997 Asteroceras aff. suevicum (QUENSTEDT). — CoORNA, Dom-
MERGUES, MEISTER & PAGE, Pl. 10, Fig. 1.

1998 Asteroceras cf. suevicum (QUENSTEDT). — BLau, Pl. 2, Fig.
13-16; PL. 14, fig. 6.

The specimen (P2770) from the Fleckenmergel of Sarot-
lahiitte is slightly deformed. It differs from the Lortins
specimen only by a straight rigid and quite spaced rib-
bing not bent forward on the venter. This feature is well
expressed in A. suevicum (QUENSTEDT), a species very close
to A. saltriense (ParONA). Nevertheless, our specimen is
only put in affinis with QUENSTEDT’s species mainly due
to a more feable expression of the ventral sulci in com-
parison with the holotype illustred by GUERIN-FRANIATTE
(1966, PL. 163).

Age and distribution: A. suevicum (QUENSTEDT) charac-
terizes the Stellare Subzone and is recorded from both
the Euroboreal realm and the Tethyan realm. Not true A.
suevicum (QUENSTEDT) are known from Pacific area.

Asteroceras gr. retusum (REYNES) sensu SACCHI-VIALLI
& CanTtaLUPPI, 1961
pl. 5, fig. 3

? 1927 Asteroceras retusum (REYNES). — SCHRODER, Pl. 10,
Fig. 5.

1961 Asteroceras retusum (REYNES). — SACCHI-VIALLI & CANTA-
Luppl, Pl. 4, Figs. 1-4.

? 1961 Asteroceras confusum SPATH. — SaccHI-VIALLI & CaN-
TaLuppl, Pl 4, Fig. 5.

1993 Asteroceras aff. confusum SPATH. — MEISTER & BOHM, Pl
4, Figs. 7,9, 11.

1995 Asteroceras gr. retusum (REYNES) sensu SACCHI-VIALLI &
CANTALUPPL. — DOMMERGUES, MEISTER & BOHM, Pl. 4, Figs.
6-10; PL. 5, Figs. 1-10.

The Asteroceras from Rothorn (P 1583) is characterized
by a quite broard nearly tricarinate ventral area with a
prominent siphonal keel and wide sulci. The ribbing is well
expressed until the ventro-lateral part and prorsiradiate.
Such forms have already been descibed from the Upper
Austroalpine Units (Adnet area and ? Bavaria) and named
A. gr. retusum (REYNES) senst SACCHI- VIALLI & CANTALUPPI

Beitrige zur Paldontologie, 28, Wien, 2003

(see P1. 5, Fig. 1 and 4 in DOMMERGUES et al., 1995).

Age and distribution: This taxon is again correlated with
the Stellare Subzone and its occurance is restricted to the
Alps (nothern margin of the Tethys).

Asteroceras aff. acceleratum Hyart, 1889
pl. 7, fig. 2

1889 Asteroceras acceleratum Hyartr, PL. 9, Fig. 4; PL. 10, Fig.
3.

1966 Asteroceras acceleratum HYATT. — GUERIN-FRANIATTE, Pl.
167 (LT); PL. 168.

1976 Asteroceras (Asteroceras) acceleratum HYATT. — SCHLE-
GELMILCH, Pl. 18, Fig. 4.

1997 Asteroceras acceleratum Hyart. — CasseL, PL. 13, Fig. 5.

We compare a quite involute Asteroceras from Rothorn
with A. acceleratum HYATT because:

a) its umbilicus becomes quite rapidly narrower during
the ontogeny, but the whorl section remains quite mas-
sive (fig. 14).

b) the ventral part is characterized by very broard sulci
and by a thick median keel.

c) the ribs are thick and more or less spaced; in the inner
whorl they are well expressed on the ventral part, but in
the outer ones they become blunt on this part.

d) GUERIN-FRANIATTE (1966) counted about 16 ribs per
half whorl (D = 106 mm). Our specimen shows the same
number at a diameter of 125 mm.

In A. evolutum GUERIN-FRANIATTE, only the median keel is
pronounced. No sulci or flat bands are visible. A. margarita
PARONA is more compressed with a closer and finer ribbing.
A. gr. retusum (REYNES) sensu SACCHI- VIALLI & CANTALUPPI
always remains more evolute.

Age and distribution: This spe-

cies characterizes the Stellare

Subzone and is well known in

the Euroboreal realm; for the

first time it is recorded from a

Tethyan area.

Figure 14: Asteroceras aff. accel-
eratum Hyart whorl section.

Asteroceras aff. margarita (PARONA, 1896)

pl. 5, fig. 5
1896 Arietites margarita PARONA, PL. 5, Fig. 8. 4
1903 Asteroceras margarita (PAron). — Fucint, PL 32. Fig
4,5.
? 1927 Asteroceras margarita (PARONA). — SCHRODER: pl. 10
Fig. 4. .
1936 Asteroceras cf. margarita (PARONA). — TERMIER: PL =
Fig. 4. T
1966 Asteroceras margarita (PARONA). — GuerIN-FRANATTE

159 (HT); P1. 160; PL. 161, Fig. 1, 2.
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1966 Asteroceras aff. margarita (PARONA). — GUERIN-FRANI-
ATTE, PL. 162.

1984 Asteroceras margarita (PARONA). — MAUBEUGE, P. 22,
Fig. 11.

1986 Asteroceras cf. margarita (PARONA). — MOUTERDE, CORNA,
OLIVIER & MOURIER, Pl. 1, Fig. 2; PL. 2, Fig. 5 (aff.).

9 1991 Asteroceras aff. margarita (PARoNA). — PaLFy, Pl. 10,
Fig. 5.

1994 Asteroceras aff. margarita sensu FuciNt non PARONA. —
DoMMERGUES,FERRETTI & MEISTER, Pl. 2, Fig. 19.

91997 Asteroceras aff. margarita (PARONA). — PALFY & SmiTH,
Pl 1, Fig. 4.

1998 Asteroceras aff. margarita (ParoNa). — ELmretal,, P. 191,
Fig. 22.

A specimen with a compressed whorl section (fig. 15), a
quite close and fine ribbing and a broad tricarenate outer
part is put in affinity with A. margarita (ParoNA). The
type mainly differs by a closer ribbing and (?) perhaps
a more involute coiling. Our specimen also shows some
similarities with the Algerian fauna (ELmi et al., 1998, p.
191, fig. 22).

Age and distribution: Most probably,

A. aff. margarita (PARONA) belongs

to the Stellare Subzone too; this spe-

cies is recorded from the North-West

European, Mediterranean and Pacific

areas.

Figure 15: Asteroceras aff. margarita —_—
(ParoNAa) whorl section.

Genus: Epophioceras SpatH, 1924
Type species: Ammonites landrioti d’ORBIGNY, 1850.

Epophioceras gr. landrioti (d’OrsiGNyY, 1850)
pL. 9, fig. 4

1850 Ammonites Landrioti d’OrBIGNY, P. 213.

1879 Amimonites Landrioti "OreioNY. — REYNES, Pl. 29, Fig. 1-5.

107 Ammonites Landrioti &’ Oreiaxy. — Trevenm, PL 7, Fig, 4-5.

*1902 Vermiceras landriori (d’OrBiGNY). — Fucmw, P1. 7, Fig. 1-2.

1955 Epophioceras landriori (d’OreiGNY). — Donovan, P. 30.

1966 Epophioceras landriori (d’ORBIGNY). — GUERIN-FRANIATTE,
P 329 p|. 217, 218.

1976 i L.
Epophiocergs landrioti (d’Oreicny). — SCHLEGELMILCH,
Pl. 20. Fig. 2.

1Y - .
RS IZ’L‘:”::::@; G; :;dr;i)tg (d’.ORBlGNY). — BRraGA, MARTIN-
199% Epophioce o ’,F]g' L
ras landrioti (d ORrBIGNY). — Bray, PI. 2, Fig. 12.
Ave .
“ ‘hr: ziﬁi“;mni ammonite from Sarotlatal is attributed
‘Ubrud}me l~0 S1tl>l(t))p uoc.eras.. The ribs are coarse, spaced,
the vengry) part Timrmadlate gnd become smooth near
more high o, ;hic : w'horl section is subquadrate, a little
Blunt kee]. w With convex flanks, The venter, with a
€S to be less convex than the type in GUERIN-

FrANIATTE (1966, pl. 217), but is similar to the specimen
illustrated by ScHLEGELMILCH (1976 pl. 20, fig. 2).

E. deciduum (HyarT) is characterized by very spaced
coarse ribbing and a rounded ventral part. The generic
attribution of HyarT’s species to either Epophioceras or
Echioceras sensu GETTY (1973) is still in discussion.

E. longicella (d’ORBIGNY), a widespread species too, shows
amore clearly prorsiradiate ribbing and seems to be more
compressed.

Age and distribution: This species indicates the Stellare
Subzone. It is known from other part of the Upper Aus-
troalpine unit (Bayerische Alpen and Adnet) and has a
quite ubiquitous distribution in the western Tethys and in
the Euroboreal realm.

Genus: Eparietites SpatH, 1924
Type species: Arietites tenellus SIMPSON in BUCKMAN,
1912.

Three morphologies of Eparietites are represented in our
collection: one with a quite coarse ribbing put in affinity
with E. denotatus (SIMPSON), a second one characterized
by a quite finer, short ornamented stage regrouped here
in the E. glaber GUERIN-FRANIATTE group, and a third one
which shows an intermediate habitus is herein attributed
to E. fowleri (BUCKMAN).

Eparietites fowleri (BuCKMAN, 1844)
pl. 9, fig. 1

1844 Ammonites fowleri Buckman, Pl. 12, Fig. 7.

? 1874 Ammonites fowleri BuckMaN. — Buckman, Pl. 45, Fig.
17, 18.

1966 Eparietites fowleri (BUCKMAN). — GUERIN-FRANIATTE , P1.
197, Fig. 1 (HT), 2.

1993 Eparietites fowleri (Buckman). — DOMMERGUES, Pl 3,
Fig. 5.

1997 Eparietites fowleri (BuckmaNn). — CorRNA, DOMMERGUES,
MEISTER & MOUTERDE, Pl. 4, Fig. 1.

We include within E. fowleri (BuckMAN) two compressed
Eparietites with a well developed, straight, quite fine and
close ribbing which seems to persist at least to a diameter
of 58 mm. Our samples well correspond to the holotype
illustrated by GUERIN-FRaNIATTE (1966). E. denotatus
(SimpsoN) and E. impedens (YounG & BIRD) are refered to
the coarse and more spaced ribbed morphologies.

Age and distribution: This species indicate the Denotatus
Subzone (Fowleri Horizon) and was until now known from
the Euroboreal realm only.

Eparietites aff. denotatus (S1mpson, 1855) juv.
pl. 6, figs. 2, 4

1855 Ammonites denotatus SIMPSON, P. 76.
1876 Arietites impedens YOUNG & BIRD. — TatE & BLAKE, Pl
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6, Fig. 7.

1912 Eparietites denotatus (SiMpsoN). — Buckman, Pl. 67AB.

? non 1923 Arietites denotatus SIMPSON. — SIEMIRADZKI, Pl. 7,
Fig. 11.

1961 Eparietites denotatus (SimMpsoN). — DEAN, DoNovaN &
HowarTH, Pl. 66, Fig. 4.

1966 Eparietites denotatus (SIMPSON). — GUERIN-FRANIATTE, Pl
194; 195, Fig. 1, 2; PL. 196.

non 1987 Eparietites denotatus (SiMpsoN). — Quinzio SiNN, PL.
4, Fig. 2.

DoMMERGUES (1993) described a wide variability within
the E. fowleri (Buckman) group, including a pole with a
long stage of coarse ribs [E. denotatus (SimpsoN) and E.
impedens (YouG & BIrD)] and a pole with a little shortened,
finely and densely ribbed stage [E. fowleri (BuCkmAN)
s.s.]. If we follow this conception our specimen can also
be integrated into E. fowleri (BuCKMAN) sensu DOMMER-
GUES (1993). Without stratigraphical support, we prefer to
keep this specimen with a coarse and quite spaced ribbing
separate and to put it in affinis.

Age and distribution: E. denotatus (StMpsoN) characerizes
the Denotatus Subzone (Denotatus Horizon); classicaly
known in the Euroboreal realm, this species is recorded
for the first time from the northern margin of the Tethys.

Eparietites glaber GUERIN-FRANIATTE, 1966
pl. 6, fig. 3; pl. 9, fig. 3

1966 Eparietites glaber GUERIN-FRANIATTE, PL. 198, Fig. 1, 2.

1990 Eparietites aff. glaber GUERIN-FRANIATTE. — DOMMERGUES,
MeisTeEr & METTRAUX, Pl. 198, Fig. 1, 2.

1993 Eparietites glaber GUERIN-FRANIATTE. — DOMMERGUES, Pl.
3, Fig. 2, 3.

1995 Eparietites glaber GUERIN-FRANIATTE. — DOMMERGUES,
MEIsTER & Bonm, PL. 7, Fig. 1.

1998 Eparietites glaber GUERIN-FrRaNIATTE. — BLau, PL. 2, Fig.
9-11.

The large, quite compressed specimen from Loriins
(bed 7 bottom) shows a particulary coarse ribbing in the
inner whorls and conversely a strong smoothing of the
ornamentation on the outer whorl. The ventral area is
subfastigate. The keel is thick and prominent, lined by
two quite flat bands. This specimen is very close to the
recently described Eparietites glaber GUERIN-FRANIATTE
from Adnet which differs nevertheless by its finer ribbing
on the inner whorls. The juvenile ornamentation and the
size of our specimen show an intermediate morphology
between E. collenoti (d’ORBIGNY) and true E. glaber
GUERIN-FRANIATTE. Indeed the ornamentation disappears
near 4 - 7 cm of diameter. In comparison to E. aff. glaber
GUERIN-FRANIATTE from the Median Prealps the smooth
stage appears later. Some other small specimens from
Loriins show a more classic habitus of the ornamentation
with a finer and closer ribbing and an earlier smoothing
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of the ornamentation.

Age and distribution: This species indicates the upper part
of the Denotatus Subzone (Glaber Horizon). Its distribu-
tion is restricted to the borders of the Paris Basin and to
the Alps (Euroboreal and Tethyan realms).

Family: Oxynoticeratidae Hyart, 1875

Genus: Oxynoticeras Hyarr, 1875
Type species: Ammonites oxynotus QUENSTEDT, 1845.

Oxynoticeras gr. oxynotum (QUENSTEDT, 1845)
pl. 9, figs. 5,7

1845 Ammonites oxynotus QUENSTEDT, PL. 5, Fig. 11.

1856 Ammonites oxynotus QUENSTEDT. — HAUER, Pl. 13, Fig.
4-10.

1882/85 Ammonites oxynotus QUENSTEDT. — QUENSTEDT, Pl. 22,
Fig. 28-36, 43, 44.

1956 Oxynoticeras oxynotum (QUENSTEDT). — SOLL, PI. 17, Fig.
1-10; Pl 18, Fig. 1.

1961 Oxynoticeras oxynotum (QUENSTEDT). — DEaN, DoNovaN
& Howarr, PL 66, Fig. 5; PL. 67, Fig. 3.

1977 Oxynoticeras oxynotum (QUENSTEDT). — URLIcHS, Pl 4,
Fig. 3.

1984 Oxynoticeras oxynotum (QUENSTEDT). — Corna, Pl 11,
Fig. 5.

1985 Oxynoticeras oxynotum (QUENSTEDT). — CoMAs RENGIFo,
Pl. 2, Fig. 6 with synonymy.

1987 Oxynoticeras oxynotum (QUENSTEDT). — DOMMERGUES &
MEISTER, Pl 1, Fig. 1-6, 8.

1993 Oxynoticeras oxynotum (QUENSTEDT). — DOMMERGUES, Pl
4,Fig. 5.

1995 Oxynoticeras oxynotum (QUENSTEDT). — DOMMERGUES,
MeEister & Bonm, PL. 9, Fig. 2.

All specimens from Vorarlberg have been collected in the
Loriins quarry. In comparison to the recently described
sample from Adnet (DOMMERGUEs et al. 1995, PL 9, Fig.
2) they show a finer ribbing.

A larger Oxynoticeras, with a diameter of 120 mm, is
characterized by a fine ribbing, well expressed near the
umbilicus and on the outer part where the ribs are bent
forward. The umbilicus is narrow, but less than by 0. aff

soemanni (DUMORTIER), a smooth species which is also

descibed in this paper.

The second specimen (D = 60mm), is a finely rib
with perhaps a little broader whorl section than the holo
type (DEAN et al., 1961, pl. 66, fig. 5).

Age and distribution: Index species of the Oxynot”
Subzone. This taxon is widely spread in the EUfoborear
realm and in the northern margin of the Tethys (UpPe

Austroalpine units).

bed form

Oxynoticeras aff. soemanni (DUMORTIER, 1867)

pl. 9, fig. 2
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1867 Ammonites soemanni DUMORTIER, Pl. 40, Figs. 2-4; PL. 43,

Figs. 1, 2.

1879 Oxynoticeras soemanni (DUMORTIER). — REYNEs, Pl. 43,
Figs. 44-46.

1901 Oxynoticeras soemanni (DUMORTIER). — Fucini, Pl 1,
Fig. 1.

1914 Oxynoticeras soemanni (DUMORTIER). — Pi1a, Pl. 6, Fig.
25; Pl. 10, Fig. 4.

92 non 1991 Oxynoticeras soemanni (DUMORTIER). — CoPE, Pl
4, Fig. 4.

1995 Oxynoticeras aff. soemanni (DUMORTIER). — DOMMERGUES,
MEisTER & Bonm, PL. 7, Figs. 3, 4.

The fragmentary suture line indicates without doubt the
genus Oxynoticeras. This very oxycone and smooth form
has already been recorded in the Upper Austroalpine from
the Rotkalk of Adnet area (P1a, 1914; DOMMERGUES et al.,
1995). On the contrary, our specimen is derived from the
more detritic facies of the Fleckenmergel.

Other smooth forms like O. inornatum (Pia) or O. simpsoni
(Smpson) show a broader umbilicus than DUMORTIERS spe-
cies. O. soemanni (DUMORTIER) displays a habitus between
these forms and the true Radstockiceras which presents
a much narrower umbilicus, very compressed sides and a
more complex suture line.

Age and distribution: The total range of this species is not
well known. It seems to correspond to an interval from the
? upper part of the Oxynotum Zone up to the middle part
of the Raricostatum Zone. The species is recorded from
the Tethys (mainly from the northern margin) and from
France in the Euroboreal realm.

Genus: Gleviceras BuckMaN, 1918
Type species: Gleviceras glevense Buckman, 1918.

Gleviceras doris (REYNEs) sensu Pia, 1914
pl. 9, fig. 6

non 1879 Ammonites doris Reves, Pl. 41, Fig. 13-15.
1914 0.-\_1'11ori(‘eraa doris (REYNES). — Pia, PL. 1, Fig. 1; PL. 6,
Fig. 1:pl. 8, Fig. 1.
1987 Gleviceras aff. doris (REYNES). — CEcca, DOMMERGUES,
MoUTERDE & PaLLing, Pl 2, Fig. 1.

1995 Gleviceras dor:
Gleviceras doris (REYNES) sensu Pia., — DOMMERGUES,
MrisTer & Bonm, PL. 9, Fig. 1.

::;ch:([):(: :05p6c1men frorp Loriins is characterized by a
“ho] \ccn;nald coarse ribbing associated with a thick
and Nt umbil{c )ll a very rough umbilical edge and a large
TextFig, 16, ; wall. The ventral area is slightly fastigate
$ \Inlll'd; to - Tom the Adnet area we recently described

"M (DomMERGUES et al., 1995, pI. 9, Fig. 1).

r('lunuq
Adne sensu HAUER,
dnet thidem, p|. g Fig.3) isas also known from
sUlE.3), m

e e, . oothe
Pressed SPecies. On the contrary, G " and more com-

MO roundeq v doris (REYNES) shows
venter and more parallel flanks

(G o .
? hi (SOWERBY)
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Figure 16: Gleviceras doris (Rey-
NES) sensu Pia whorl section.

Age and distribution: The range

of G. doris (REYNES) sensu

Pia corresponds to a part of

the Raricostatum Zone and its

distribution is restricted to the

Mediterranean Tethys.

Remark: Several oxycone or-

namented ammonites, not well

preserved, have been collected in Loriins bed 53 (146).
Because of their quite opened umbilicus and relatively
rounded venter they are refered to Gleviceras with some
affinities with the G. doris (REYNES) group, mainly due to
the quite coarse ribbing [Gleviceras aff. doris (REYNES)
sensu Pia).

Gleviceras gr. subguibalianum (P1a, 1914)
pl. 10, figs. 1,2, 4

1881 Amaltheus guibalianus d’OrBIGNY. — WRIGHT, Pl. 45, Fig.
1,2, 6,7 (only).
1899 Oxynoticeras cf. victoris Dumortier. — Hug, Pl. 8, Fig.

2.

1914 Oxynoticeras subguibalianum Pia, Pl. 5, Fig. 5; PL. 6,
Fig. 6.

1958 Oxynoticeras (Gleviceras) subguibalianum Pia. — DoNo-
vaN, PL 1.

1985 Gleviceras subguibalianum (P1a). — PriNz, Pl. 4, Fig. 6.

1987 Gleviceras aff. subguibalianum (P1a). — DOMMERGUES &
MEISTER, PL. 1, Fig. 9, 12, 13.

1989 Gleviceras aff. subguibalianum (P1a). — DOMMERGUES &
MEISTER, PL. 1, Fig. 1.

1990 Gleviceras subguibalianum (P1a). — DOMMERGUES, MEISTER
& METTRAUX, PL. 4, Fig. 1.

1991 Gleviceras subguibalianum (P1A). — SCHLATTER, Pl. 8, Fig.

6,5; Pl 9, Fig. 1.

non 1991 Gleviceras aff. subguibalianum (P1A). — SCHLATTER,
Pl. 9, Fig. 3.

? 1991 Gleviceras cf. subguibalianum (P1a). — PaLFy, PL. 13,
Fig. 2, 3.

1991 Gleviceras subguibalianum (P1a). — DOMMERGUES &

MEISTER, PL. 1, Fig. 8.

1993 Gleviceras subguibalianum (P1a). — DOMMERGUES, Pl. 4,
Fig. 7.

1997 Gleviceras subguibalianum (Pia). — CasseL, PL. 9, Fig. 1.

Some specimens from the Fleckenmergel facies belong
to a quite compressed Gleviceras with slightly flexuous
and close ribbing. Considering these characters, they are
regrouped into G. subguibalianum (P1a), a well known spe-
cies from the western Alps (Subbriangonnais Alpine unit).
G. rigidum (P1a), a very close species, is more involute
and more compressed with more (?) rigid ribs. However,
due to the different size of the types of G. subguibalianum
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Figure 17: Gleviceras aff. bou-
caultianum (DUMORTIER) sensu D =45 mm

P1a whorl section.

(P1a) and G. rigidum (P1a) the comparisons at different
ontogenetic stages does not allow a rigorous determina-
tion and it cannot be exluded to consider both species as
synonymes. G. guibalianum (d’ORBIGNY) shows a blunt
umbilical edge and the umbilical wall is rounded and short;
moreover the primary ribs are more spaced and the flanks
remain more convex.

Age and distribution: G. subguibalianum occurs in the ma-
jor part of the Raricostatum Zone and is widely distributed
(Pacific area, Tethys and European archipelago).

Gleviceras aff. boucaultianum (DUMORTIER) sensu Pia,
1914
pl. 10, figs. 3,5

1914 Oxynoticeras boucaultianum DUMORTIER. — Pia, P1. 2, Fig.
1; PL. 6, Fig. 2; P1. 8, Fig. 4 pars, non c; Pl. 9, Fig. 7.

Our specimens are very compressed (fig. 17) and quite
smooth ammonites (partly due to bad preservation). A
ventro-lateral ribbing is hardly visible on only one small
ammonite. In comparison with the illustrations of Pia
(1914) the suture line confirms the systematic position
of that fauna in Gleviceras (fig. 18). G. lotharinghium
(REYNES) or G. boucaultianum (DUMORTIER) sensu Pia are
quite smooth taxa to which our samples may correspond.
However, in REYNES’s species the whorls remain clearly
broader than in our material. Other compressed taxa like
G. rigidum (P1a) or G. victoris (DuMORTIER) exhibit a well
expressed ornamentation.

Our specimens also differ from the other species described
here especially in the suture line which seems to be less
complex in Gleviceras boucaultianum (DUMORTIER) sensu
Pia (1914, P1. 8, Fig. 4).

Age and distribution: The range of G. aff. boucaultianum
(DumorTIER) sensu Pia is not known with precision but
corresponds to the Upper Sinemurian (Raricostatum
Zone). It is only known from Upper Austroalpine units.

Family: Echioceratidae Buckman, 1913

Genus Echioceras BAYLE, 1878
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Figure 18: Gleviceras aff. boucaultianum (DUMORTIER) sensu Pia suture line.

Type species: Ammonites raricostatum ZIETEN, 1831.

Echioceras gr. quenstedti (SCHAFHAUTL, 1847)
pl. 10, figs. 6-8; pl. 11, figs. 1,2

1847 Ammonites quenstedti SCHAFHAUTL, Pl. 8, Fig. 1; PL. 15,
Fig. 9.

1851 Ammonites quenstedti SCHAFHAUTL, Pl. 17, Fig. 24 (only).

1867 Ammonites raricostatus ZIETEN. — DUMORTIER, Pl. 25,
Fig. 4, 5.

1914 Echioceras rhodanicum Buckman, P. 96c.

1914 Echioceras quenstedti (SCHARHAUTL). — BuckmaN, P. 96c.

1973 Echioceras quenstedti (SCHAFHAUTL). — GETTY, Pl 2,
Fig. 7.

1987 Echioceras gr. quenstedti (SCHAFHAUTL). — DOMMERGUES
& MEISTER, PL. 2, Fig. 7, 9-11.

1989 Echioceras gr. quenstedti (SCHAFHAUTL). — DOMMERGUES
& MEISTER, Pl. 1, Fig. 4-17.

1990 Echioceras cf. quenstedti (SCHAFHAUTL). — DOMMERGUES,
MEister & METTRAUX, Pl. 4, Fig. 6.

1991 Echioceras cf. quenstedti (SCHAFHAUTL). — DOMMERGUES
& MEISTER, P. 308.

1998 Echioceras quenstedti (SCHAFHAUTL). — BLau, Pl 4, Fig.
1,2.

22000 Paltechioceras raricostatum quenstedti (SCHAFHAUTL). —
SCHLOGL, AUBRECHT & TomasovycH, P. 48, Fig. 3.

These specimens of Echioceras develop a subcircular
whorl section, a slightly depressed venter with a feablt
keel and no sulci. The ribs are quite spaced and sha
hardly more sharper on the ventro-lateral part. whereaf
the ribbing can be very fine and close on the inner whorl
(see DOMMERGUES & MEISTER, 1989, PI. 1, Fig. 42 i
the rib density rapidly decreases during ontogen- ™~
rhodanicum BUCKMAN, a contemporeanous species "
more densely ribbed.

Age and distribution: This species characterizes the Q"e:
stedti Horizon of the Raricostatum Zone (BLAU & MEIST;:
2000) and is mainly known from the Alps (Subbria™’
nais and Upper Austroalpine).

. 4
Genus Paltechioceras BUCKMAN, 192 o
Type species: Paltechioceras elicitum BuckMAN:
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Paltechioceras charpentieri (SCHAFHAUTL, 1847)
pl. 11, figs. 4,6

1847 Ammonites Charpentieri SCHAFHAUTL, P. 810.

1851 Ammonites Charpentieri SCHAFHAUTL, Pl. 16, Fig. 22
(only).

1973 Leptechioceras charpentieri (SCHAFHAUTL). — GETTY, PL
2, Fig. 6.

1987 Paltechioceras charpentieri (SCHAFHAUTL). — SCHLAT-
TER, Fig. la.

1998 Leptechioceras charpentieri (SCHAFHAUTL). — BLAu, Pl
6, Fig. 2.

1998 Leptechioceras cf. charpentieri (SCHAFHAUTL). — BLAU,
Pl 6, Fig. 1, 4.

An Echioceratidae from Oberzalim is characterized by an
intermediate adult morphology between the genera Lep-
techioceras and Paltechioceras. The ventral bands near
the keel are broad and more or less flat. The ventral area
is more deflated than in Leptechioceras meigeni (Hug)
and less rounded than in Paltechioceras favrei (Huc). The
ribbing is clearly prorsiradiate and quite spaced. All these
features well correspond to P. charpentieri (SCHAFHAUTL)
(see SCHLATTER 1987).

Age and distribution: In Vorarlberg, this species was
for the first time found in the Rotkalk facies. It was also
recorded in situ from the Lienz Dolomites where it oc-
curs in association with the first L. meigeni (Hug) (BLaAu,
1998). The species characterizes the Charpentieri Horizon
(Macdonnelli Subzone) (BLAU & MEISTER, 2000). It is

mainly known from the Alps (Subriangonnais and Upper
Austroalpine units).

Paltechioceras favrei (Hug, 1899)
pl. 11, figs. 3,7, 8

1899 Arieticeras favrei Hug, PI. 12, Fig. 5, 6.

1958 Paltechioceras favrei (Hua). — Donovan, PL. 2, Fig. 7.

1967 Eciioceras Jfavrei (Hug). — Mouterpe & Rosser, P. 134,
Fig. 2.

[ N
1967 Echioceras cf. Javrei (Huc). — MouterDE & RossET, P.
134, Fig. 3,
'y hiocer 1
‘ ]ql-i Echioceras favrei (Huc). — Suarez Veca, Pl. 4A, Fig. 3.
5 Paltechioceras favrei (Hue). — BLau, P1. 4, Fig. 1-3
19 1 7 . .
37 Paliechioceras boehmi var. favrei (HuG). — DOMMER-

Gk .
k> & MEisTer, P, 4, Fig. 3 (= L. meigeni (Huc) in Dom-
MERGUES, MEISTER & METTRAUX, P. 319.

199§ Pualtechio, — T
" Ceras foomms F
. eras favrei (Hug). — Scuia ER, Pl. 7, Fig. 3-

non

19%3 p i
3 Iulu-(‘hm(‘erus fav,

. rei (HuG). — Brav, Pl. 5, Fig. 1-7, 9-

of P. favrei (Hug) already shows some affinities with the
genus Leptechioceras. The difference to the underlying P.
boehmi (HuG) is essentially based on the development of a
compressed whorl section - mainly in the ventral part - in
the adult stage. On the other hand the rib density decreases.
Some adult specimens sometimes show a smoothing of the
body chamber. Supported by stratigraphy (BLau, 1998),
these differences are sufficient to consider P. favrei (HuG)
as an independent species.

Age and distribution: In Lienz Dolomites, P. favrei (Huc)
is present in higher beds than P. boehmi (HUG). The species
characterizes the Favrei Horizon (Raricostatum Subzone)
(BLAU & MEISTER, 2000). It has been recorded in the Alps
(Subriangonnais and Upper Austroalpine units), Europe
and America (e.g. HILLEBRANDT, 2002).

Paltechioceras gr. rothpletzi (Bosk, 1894)
pl. 11, fig. 12

1894 Arietites rothpletzi Bosk, Pl. 56, Fig. 5, 6.

1902 Vermiceras rothpletzi Bose. — Fuciny, PL. 12, Fig. 12.

71923 Vermiceras rothpletzi Bose. — SIEMIRADZKI, Pl. 7, Fig. 6.

non ? 1956 Vermiceras aff. rothpletzi (Bose). — ERBEN, Pl. 36,
Fig. 8, 9.

? 1965 Paltechioceras rothpletzi (BosE). — BREMER, Pl 13,
Fig. 4.

? 1965 Vermiceras rothpletzi (Bose).— Anprusov, Pl. 49, Fig. 3.

1981 Paltechioceras rothpletzi (Bose). — SmitH, PL. 5, Fig. 5,
6; PL. 6, Fig. 1.

1985 Paltechioceras cf. rothpletzi (Bose). — Prinz, Pl. 4, Fig. 3.

? 1987 Paltechioceras (?) aft. rothpletzi (Bosg). — Cecca, Dom-
MERGUES, MOUTERDE & PaLLINI, PL. 1, Fig. 5, 6.

1991 Paltechioceras cf. rothpletzi (Bose). — PaLry, Pl. 13, Fig.
5.

1994 Paltechioceras aff. rothpletzi (BOSE). — DOMMERGUES, FER-
RETTI & MEISTER, Pl. 3, Fig. 12-16.

The specimen from Rothorn (P 2452) is very evolute and
very densely ribbed, mainly in the inner whorls. The ribs
are prorsiradiate, sometimes slightly undulated and very
rarely irregular as in P. oosteri (DumoRTIER). This form
belongs to the densely and prorsiradiate ribbed Paltechi-
oceras which include a variety of species.

P. rothpletzi (Bosg) shows almost the same arrangement
of the ribbing but with higher ribdensity throughout the
complete ontogeny similar to P. liciense BLAu, a very
close species.

P. oosteri (DUMORTIER) shows coarser ribs with more
irregularity in the ornament. P. hierlatzicum (HAUER)
develops this strange ribbing too, and in the very inner
whorls the ribs are more spaced.

P. bavaricum (Bosg) seems to be more involute with an
a little more spaced ribbing throughout the complete
ontogeny. In P. meisteri BLAU the ribbing remains more
spaced too, but it is still more rigid and prorsiradiate.
The P. aff. rothpletzi (Bosg) recently described from the
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Central Apennine show a more close ribbing habitus close
to P. liciense (BLAU 1998).

Age and distribution: These densely ribbed Paltechioceras,
P. rothpletzi (Bose) and adjoining species are well repre-
sented in the Tethyan realm and in the Pacific area. The
species characterizes the Rothpletzi Horizon (upper Rari-
costatum Subzone) (BLau & MEISTER, 2000).

Paltechioceras gr. tardecrescens (HAUER, 1856)
pl. 11, figs 10, 11

* 1856 Ammonites tardecrescens HAUER, P. 20; P1. 3, Figs. 10-12.

1879 Ammonites tardecrescens HaAUER. — REYNES, Pl. 13, Fig
8-10.

1973 Paltechioceras tardecrescens (HAUER). — GETTY, Pl. 4,
Fig. 2a, b.

1981 Paltechioceras tardecrescens (HAUER). — SwmiTH, Pl. 6,
Figs. 2, 3.

? 1981 Paltechioceras tardecrescens (HAUER). — SmiTH, Pl. 6,
Fig. 4.

1985 Paltechioceras (paltechioceras) cf. tardecrescens (HAUER).
— Comas Renciro, PL. 2, Fig. 3.

1989 Paltechioceras tardecrescens (HAUER). — DOMMERGUES &
MEISTER, PL. 4, Figs. 1, 3.

1990 Paltechioceras gr. tardecrescens (HAUER) - insigne (TRUE-
MAN & WILLIAMS). — DOMMERGUES & MEISTER, Pl. 1, Figs.
8-10; PL. 2, Figs. 1, 4.

1991 Paltechioceras tardecrescens (HAUER). — SCHLATTER, Pl.
6, Figs. 1-3.

1992 Paltechioceras tardecrescens (HAUER). — DOMMERGUES &
MEISTER, Pl. 1, Figs. 27-29.

1992 Paltechioceras tardecrescens (HAUER). — DOMMERGUES &
MEIsTER, P. 223, Figs. 5.1-4.

1993 Paltechioceras tardecrescens (HAUER). — DOMMERGUES,
PL. 8, Fig. 5.

1993 Paltechioceras tardecrescens forme nobile TRUEMAN & WIL-
Liams. — DOMMERGUES, Pl. 8, Fig. 56.

1994 Paltechioceras tardecrescens (HAUER). — Raxkus, PL. 5, Fig.
4. 1998 Paltechioceras tardecrescens (HAUER). — BLAU,
Pl 10, Figs. 1-6, 9; P1.14, Fig. 4.

non 2000 Paltechioceras sp. ? tardecrescens (HAUER) — ScHLOGL,
AUBRECHT & TomasovycH, PL. 1, Fig. 2.

2000 Paltechioceras tardecrescens (HAUER). — BLAU, MEISTER,
EBEL & SCHLATTER, P. 273, Figs. 11.1, 2, 3, 5.

2002 Paltechioceras cf. tardecrescens (HAUER). — HILLEBRANDT,
Pl 11, Fig. 23; P1. 12, Figs. 1-10.

The specimen from Goppelspitze (P. 13392) is a true
Paltechioceras with well expressed sulci and a dense
ribbing on the inner whorls which is a little more, but
regularly spaced on the intermediate and adult stages. In
spite of the deformation, on our specimen the ribs seem
to be radiate to slightly prorsiradiate. It belongs to the late
evolute Paltechioceras with a quite compressed tricarinate
whorl section. In P. insigne TRUEMAN & WILLIAMS the ribs
appear more arched (a little concave) on the flanks.
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Alarge crushed specimen from Schrécken (P 7080) is very
close to the illustration of ScHLATTER (1991, Pl. 6, Fig. 3)
and of DoMMERGUES & MEISTER (1990, Pl. 2, Fig. 1).
Age and distribution: The species indicates everywhere
the Aplanatum Subzone and the top of the Sinemurian. It
is quite ubiquitous.

Genus Leptechioceras Buckman, 1923
Type species: Ammonites macdonnelli PortLOCK, 1843.

Leptechioceras gr. meigeni (Hug, 1899)
pl. 11, figs. 5,9

1867 Ammonites Nodotianus d’ORBIGNY. — DUMORTIER, Pl. 24,
Fig. 3-4.

1899 Arietites meigeni Hug, Pl. 11, Fig. 2, 3.

1914 Echioceras meigeni (Hug). — Buckman, P. 96¢.

1914 Echioceras hugi Buckman, P. 96c¢.

1925 Leptechioceras hugi (BuckMAN). — TRUEMAN & WILLIAMS,
P. 730.

1931 Arietites (Echioceras) nodotianus meigeni Hug. —
ANDRUSOV, PL. 8, Fig.5.

1958 Paltechioceras cf. favrei Donovan, Pl. 2, Fig. 7.

1958 Leptechioceras meigeni (Hug). — Donovan, PL. 2, Fig.
1, 4.

1967 Echioceras cf. meigeni Hug. — MOUTERDE & RosSET, Pl
1, Fig. 5.

1973 Leptechioceras meigeni (Hug). — Gerty, P. 12.

1980/81 Leptechioceras cf. hugi (BuckMAN). — Faurg, Pl 1,
Fig. 1.

aff. 1987 Leptechioceras meigeni (HuG). — SCHLATTER, Pl 1,
Fig. 4

1987 Leptechioceras meigeni (HUG). — DOMMERGUES & MEISTER,
Pl. 4, Fig. 6-9; PL. 5, Fig. 7.

1989 Leptechioceras meigeni (HuG). — DOMMERGUES & MEISTER,
PL 3, Fig. 3, 4.

1990 Leptechioceras meigeni (HuG). — DOMMERGUES & MEISTER.
PL. 1, Fig. 4-6.

1991 Leptechioceras meigeni (HUG). — SCHLATTER, Pl. 4, Fig.
12; PL. 5, Fig. 1.

1991 Leptechioceras cf. meigeni (HuG). — SCHLATTER, Pl 3.
Fig. 2.

? 1991 Leptechioceras aff. meigeni (Hug). — SCHLATTER, PL 3.
Fig. 3.

1993 Leptechioceras (Leptechioceras) meigeni (HUG). — Do
MERGUES, Pl. 9, Fig. 1-2.

1993 Leptechioceras gr. meigeni (Huc). — MEISTER & Bor
Pl. 4, Fig. 13.

1997 Leprechioceras (Leptechioceras) meigeni (HUG). — Corst
DOMMERGUES, MEISTER & MouTERDE, PL. 5, Fig. 11 -
1998 Leptechioceras meigeni (Hug). — BLau, P1. 6. Fig: 3
Pl. 7, Fig. 1-11; P1. 8, Fig. 1-8. ¢
2000 Leptechioceras meigeni (HUG). - BLau, MEISTER: EgeL*
SCHLATTER, P. 264, Fig. 5-2; P. 265, Fig. 6-2.4:
d. com

Our Echioceratidae possesses an ogival and keel€
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pressed whorl section without sulci. These features are
characteristic of the genus Leptechioceras. The ribs are
rectiradiate to prorsiradiate and quite spaced. Well marked
in the middle and lower flanks, they become evanescent
on the ventrolateral part.

L. subplicatum (TRUEMAN & WILLIAM) shows a still broader
whorl section, which is more rounded near the venter.
Moreover, the keel is bordered with two flat bands. L.
subplicatum (TRUEMAN & WILLIAM) seems to be a little
more evolute than L. meigeni (HuG). L. planum (TRUEMAN
& WILLIAM), a very evolute ammonite, shows - mainly
on the inner whorls - a transitional morphology between
Paltechioceras and Leptechioceras. Like L. subplicatum
(TRUEMAN & WILLIAM) its ventro-lateral part is not com-
pressed.

Age and distribution: This species characterizes the Mac-
donnelli Subzone (Meigeni Horizon). It is known only
from the Euroboreal realm and the nothern margin of the
Tethys (Upper Austroalpine unit).

Superfamily: Eoderoceratoidea SpatH, 1929
Family: Eoderoceratidae Spatn, 1929

Genus: Eoderoceras SpatH, 1925
Type species: Deroceras bispinigerum BuckMmAaN, 1918.

Eoderoceras gr. armatum (SOWERBY, 1815)
pl. 12, fig. 4

1815 Ammonites armatus Sowersy, P. 215, P1. 95.
1855 Ammonites miles. — Simvpson, P. 65.

1842-51 Ammonites armatus SOWERBY. — d’OrsIGNY, P. 270,
P1. 78.

* pars 1858 Ammonites armatus SOWERBY. — CHaruis, P. 4, Fig.
4c¢ (non a, b)

I882-85 Ammonites armatus Sowersy. — QUuensTEDT, PL 23,
Fig. 16-18.

1869 Ammonites armatus Sowersy. — DUMORTIER, P. 59, PI. 8,
Fig. 1-2.

INTR-86 Aegoceras armatum (SowErBY). — WRIGHT, PI. 28,
Fig. 1-5.

IN78-%
7";6 Aegoceras armatum ( SowERBY). — WRIGHT, PL. 29,
12,6,

1X79 7 [

Ammonites armatus SOWERBY, — Revnes, Pl. 45, Fig. 43
P1. 50. Fig. 9,13, |
PAI 1899 4poo.
9.Ae.g0(erus armatum (SowersY). — Hug, P. 25, P
T.Fig. 4. | 3

[§
1900 Derocergs armatum
PL 413, Fig. 6.
oy Derocergy miles (

(Sowerpy). — Rosengere, P. 264,

Sinmp. — .
Holoty pe) SON). — Buckman, Pl. 44, Fig. 1-2

1920 Derocerg, aff.
196 p|. 17, Fig. 16.

< .
Der, eras ohegyy,

@rmato (SowerBY). — Krumsrck, P.
192
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1927 Deroceras armatum (SOWERBY). — SCHRODER, P. 213, PL.
12, Fig. 1

1950 Eoderoceras postarmatum. — Horrmann, P. 92, PL. A, Fig.
4 (with synonymy).

1958 Eoderoceras armatum (SOWERBY). — Donovan, P. 32, PL.
3, Fig. 4-5.

1963 Eoderoceras armatum (SOWERBY). — MAUBEUGE, P. 16,
PL 4, Fig. 1.

? 1963 Eoderoceras armatum (SOWERBY). — MAUBEUGE, P. 16,
Pl 2, Fig. 1.

1963 Eoderoceras miles (SiMpsoN). — MAUBEUGE, P. 17, Pl. 1,
Fig. 1, PL. 4, Fig. 3.

1963 Eoderoceras cf. miles (SIMPSON) var. postarmatum HOFF-
MANN. — MauBteuGg, P. 19, PL. 1, Fig. 3,P1. 3, Fig. 2.

1965 Eoderoceras aff. miles (SimpsoN). — ZEiss, Pl. 2, Fig. 4.

? 1977 Eoderoceras cf. armatum (SOWERBY). — WIEDENMAYER,
P. 57, Pl 12, Fig. 14.

1984 Eoderoceras cf. miles (SIMPSON) var. postarmatum HOFF-
MANN. — MAUBEUGE, P. 45, Fig. 30.

1991 Eoderoceras miles (SIMPSON). — SCHLATTER, P. 60, Pl. 13,
Fig. 1-3, 5.

1991 Eoderoceras cf. miles (SIMPSON). — SCHLATTER, P. 61, P1.
13, Fig. 4.

1991 Eoderoceras postarmatum HOFFMANN. — SCHLATTER, P.
61, PL 13, Fig. 6.

1993 Eoderoceras armatum (SOWERBY). — DOMMERGUES, P. 145,
Pl 10, fig. 16.

1998 Eoderoceras armatum (SOWERBY). — BLau, Pl. 11, Fig. 4.

2000 Eoderoceras armatum (SOWERBY). — BLAU, MEISTER, EBEL
& SCHLATTER, P. 263, Fig 4-1 to 5; P. 264, Fig. 5-1,3,5; P.
265, Fig. 6-1.

Our specimen is very close to E. armatum (SOWERBY) as
described by ScHrODER (1927, pl. 12, fig. 1). It is char-
acterized by serpenticone, rather smooth inner whorls
[Tubellites stage sensu DOMMERGUES, 1993)] until 1 cm
of diameter, followed by an ornamented stage with coarse
simple ribs ending in latero-ventral spines, and a second-
ary lateral ribbing which tends to cover all. The slightly
arched venter bears a fine, regular, close ribbing. On the
intermediate and outer whorls the primary ribs become
evanescent.

A small corroded Eoderoceratidae (D = 20mm) from
Lortiins is here considered as the inner whorls of Eode-
roceras (Eoderoceras sp. juv.).

This quite long ranging and rather rare genus is not very
easy to identify at species level, which is especially true
for E. armatum (SowerBY) and E. miles (SIMPSON).
Because of the loss of the type of E. armatum (SOWERBY)
and the poor figure of SOWERBY, E. miles (SIMPSON), a later
described species, is more commonly used in literature,
specially in NW Germany.

According to HorrmaNN (1950) E. armatum (SOWERBY)
differs from E. miles (Simpson) in being higher, more
densely ribbed and having a longer smooth stage. E. ar-
matum (SOWERBY) is situated below the Raricostatoides
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Zone whereas E. miles (SiMPsoN) is recorded from the
Middle and Upper Raricostatum Zone. For us, these two
species are very close and moreover their variability is not
well known. The differences, if there are differences at all,
probably record merely the intraspecific variability.
Moreover the ontogeny of E. armatum (SOWERBY) is well
discussed in a recent paper by BLau et al. (2000) and we
follow herein their taxonomic position: E. armatum (Sow-
ERBY), E. miles (SimpsoN) and E. postarmatum HOFFMANN
are conspecific.

Age and distribution: E. armatum (SOWERBY) including E.
miles (SMPsoN) (see BLau et al., 2000) has a long range
from the Densinodulum Zone until the Aplanatum Sub-
zone. This species is mainly known from the Euroboreal
realm and partly from the northern margin of the Tethys
(Upper Austroalpine units).

Genus Microderoceras Hyarr, 1871
Type species: Ammonites birchi SOWERBY, 1820.

Microderoceras aff. gigas (QUENSTEDT, 1883)
pl. 13, fig. 1

1882/85 Ammonites birchii gigas QUENSTEDT, Pl. 18, Fig. 13.

1928 Microderoceras gigas (QUENSTEDT). — Buckman, PI. 762.

1993 Microderoceras aff. gigas (QUENSTEDT). — MEISTER &
Bonwm, PL. 3, Fig. 3.

1995 Microderoceras aff. gigas (QUENSTEDT). — DOMMERGUES,
MeisTer & Bonm, PL. 8, Fig. 2.

The specimen from Spullersee (P. 1554) well corresponds
to the fauna from Adnet (MEISTER & BouMm, 1993; Dom-
MERGUES et al., 1995). It is a large, very evolute ammonite
(D = 150 mm) characterized by a homogeneous, regular,
and persistent ornamentation with widely spaced, coarse,
bituberculated ribs. No lateral secondary ribbing can be
observed.

Age and distribution: In the Jura Mountains this species
is associated with Asteroceras (Corna, 1985) and in Salz-
burg with Gleviceras. At the present time the total range
includes the Obtusum Zone up to the lower (?) part of the
Raricostatum Zone. This rare species is recorded from
the Euroboreal realm and from the northern margin of the
Tethys (Upper Austroalpine units).

A juvenile specimen from Loriins, illustrated herein (Pl.
12, Fig. 2), is attributed to Microderoceras sp.

Paramicroderoceras cf. hungaricum (Geczy, 1976)
pl. 12, fig. 7

1976 Hyperderoceras hungaricum Geczy, PI. 10, Fig. 1-3.
? non 1982 Hyperderoceras hungaricum GECZY. — VENTURI, P.
46, Fig. 47.

This bituberculate Eoderoceratidae is attributed to Para-
microderoceras hungaricum Geczy with which it shares
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- on the intermediate and outer whorls an elliptic whorl
section and a special segmentary ornament. The latter is
a broad segmentary-like ornamentation with very narrow
inter-segments, like incisions. In GEczy’s species the outer
row of tubercles is not conspicuous anywhere; moreover
the ventral ribbing is more evanescent. On the contrary,
the inner whorls of our specimen are bituberculate like in
P. birchoides (ROSENBERG); during the ontogeny the inner
tubercles get already obliterated in the intermediate whorls
whereas the outer ones are sporadically spiny and remain
until the adult stage where they become coarser. The main
lateral ribs are straight and blunt, sometimes splitting into
2 or 3 fine ribs.

Age and distribution: This species seems to characterize
the base of the Pliensbachian (Jamesoni Zone). It is re-
corded from the Upper Austroalpine only.

Genus Promicroceras SpaTH, 1925
Type species: Ammonites planicosta SOWERBY, 1814.

Promicroceras perplanicosta (SpaTH, 1925)
pl. 12, fig. 5

1879 Ammonites planicosta SOwerBY. — REYNES, Pl. 34, Fig.
27-29.

1881 Aegoceras planicosta (SOWERBY). — WRIGHT, Pl. 24, Fig.
3 (HT).

1925 Xipheroceras perplanicosta SpaTH, P. 269.

1926 Promicroceras perplanicosta (SPaTH). — SpaTH, Pl. 9, Fig.

2 (HT).

1963 Promicroceras perplanicosta (SpatH). — BraisoN, PL 1,
Fig. 3.

1969 Promicroceras perplanicostum (SpaTH). — REYMENT, P
211, Fig. 8.

1984 Promicroceras perplanicosta (SPATH). — GUERIN FRANIATTE
& Horrmann, Pl. 1, Fig. 15-16.
1994 Promicroceras perplanicosta (SeatH). — CopE, Pl 2.
Fig. 3.
Following GUERIN FrANIATTE & HoFFMANN (1984, p. 51)we
distinguish P. planicosta (SOwErBY) from coarser ribbed
forms with a more quadrate and thick whorl section f{“d
a quite flat ventral part bearing blunt chevrons-like ribs
(see the type in Spath, 1926, pl. 9, fig. 9), which belo
to P. perplanicosta (SpatH). Our samples well corT espon
to the SPATH’s species.
Age and distribution: Until now only know
Euroboreal realm, this species is here for the
recorded from the Upper Austroalpine (Tethyan
Its range seems to extend from the Turneri Zone 10!
Obtusum Zone.

n from the
first time
Realm!
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Family Epideroceratidae DOMMERGUES & MEISTER:

Genus Epideroceras SPATH, 1923 ‘
Types species: Ammonites roberti HAUER:
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Epideroceras gr. lorioli (Hug, 1899)
pl. 12, figs. 1,3, 6

1899 Aegoceras lorioli Hug, Pl. 8, Fig. 1; P1. 9, Fig. 3.

1958 Epideroceras hugi DoNovaN, Pl. 4, Fig. 1.

1958 Epideroceras grande DoNovan, PL. 3, Fig. 1.

1983 Epideroceras lorioli (Hug). — BLau, PL. 6, Fig. 1, 2.

1983 Epideroceras cf. hugi DoNovan. — BLau, PL. 6, Fig. 3.

1983 Epideroceras lorioli (Huc). — BLau, PL. 6, Fig. 1, 2.

1987a Epideroceras gr. lorioli (HuG). — DOMMERGUES & MEISTER,
Pl. 5, Fig. 9 with synonymy.

1989 Epideroceras (Epideroceras) lorioli (HUG). — DOMMERGUES
& Geczy, Pl. 2, Fig. 1-4.

1989 Epideroceras lorioli (HuG). — DOMMERGUES & MEISTER, P1.
4, Fig. 2, 4; PL. 5, Fig. 1, 2; PL. 6, Fig. 3.

1989 Epideroceras lorioli forme hugi DONOVAN. — DOMMERGUES
& MEISTER, Pl 6, Fig. 1.

1990 Epideroceras lorioli (HuG). — DOMMERGUES, MEISTER &
MEeTTRAUX, PL. 5, Fig. 2.

1990 Epideroceras aff. lorioli (HuG). — DOMMERGUES & MEISTER,
Pl 2,Fig. 2,6,7.

1991 Epideroceras gr. lorioli (HuG). — DOMMERGUES & MEISTER,
Pl 3, Fig. 1.

1991 Epideroceras lorioli (HuG). — SCHLATTER, Pl. 14, Fig. 4, 5.

1993 Epideroceras gr. lorioli (Hug). — MEISTER & BOHM, Pl
5, Fig. 1.

1993 Epideroceras (Epideroceras) lorioli (Hug). — DOMMER-
Gues, PL. 10, Fig. 17.

1995 Epideroceras gr. lorioli (Hug). — ALkAYA & MEISTER, Pl

5, Fig. 16.

1996 Epideroceras sp. aff. E. lorioli (HuG). — PopA & PATRULIUS,
Pl 19, Fig. 4.

1997 Epideroceras lorioli (Hug). — CornA, DOMMERGUES,

MEIsTER & Pack, Pl. 10, Fig. 2; PL. 11, Fig. S.

1997 Epideroceras (Epideroceras) lorioli (Hug). — Corna, Dom-
MERGUES, MEISTER & MoUTERDE, P1. S, Fig. 1.

1998 Epideroceras lorioli (Hug). — Bray, PL. 11, Fig. 5-11; PL
12, Fig. 1-13; PI. 14, Fig. 1.

The Austrian specimens are quite evolute, with broad
n ,
ner Whorls. They bear coarse, subradiate, tuberculated

ribs. The i 1 1
T nner tubercle line disappears very early near
= ‘M in diameter whereas

the outer one remains until
4 disimeter of 7.8 cm. Sec-
ondary ribbing on the ventral
Partis wel) developed in the
Juvenile stage byt disappears
Juite rapidly in the middle:
Tissullvigiple ata diamete;
“TXem. Thig morphology is
\lf'\c W the Specimen ﬁlus—
ruted by Hi g, (1899, p1. g

Fig
ure 19 Eni
Vderoe
Plderocergs or.
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ok, Whor] section

Fig. 3). At this stage the whorl section becomes more oval,
high and compressed, the venter smooth (Text-Fig. 19).
These Epideroceras are grouped into E. lorioli (Hug). In
our opinion Epideroceras gr. lorioli (HuG) shows a high
variability of the whorl-section and the umbilicus which
ranges from the very evolute E. frischmanni (QUENSTEDT)
with a quite subquadrate whorl section to the involute E.
steinmanni (Hug) with a quite compressed whorl section.
We group all intermediate morphologies within E. gr.
lorioli (Hua).

One Epideroceras from Rothorn (P.1793) well fits the
more evolute E. lorioli referred to as E. gr. lorioli form
hugi DoNovaN and illustrated by DOMMERGUES & MEISTER
(1989). Its intermediate whorl still bears a slight ventro-
lateral tubercle and the whorl-section is subtrapezoidal
with a quite weakly rounded venter. The outer whotl, on
the other hand, is suboval with a high rounded ventral part
and without tubercles.

Age and distribution: The range of this species corre-
sponds to the middle part of the Raricostatum Subzone
to Aplanatum Subzone; it is mainly known from the Alps
and the adjacents northern areas (mainly SW Germany
and France).

Family Dubariceratidae DOMMERGUES & MEISTER, 1999

Genus Metaderoceras SpaTH, 1925 (syn.
Farinaccites FARAONI, MARINI, PALLINI & VENTURI,
1996)

Type species: Ammonites muticus d’ORBIGNY, 1844.

Metaderoceras gemmellaroi (LEvi, 1896)
pl. 13, figs. 3,4

*1896 Aegoceras gemmellaroi Levi, P. 8, Fig. 3, 6.

1921 Deroceras evolutum Fucin, Pl. 1, Fig. 14.

1983 Metaderoceras gemmellaroi (LEvi). — Rivas, PL. 2, Fig. 4-
10 with synonymy.

1983 Metaderoceras evolutum (Fucini). — Rivas, Pl. 1, Fig. 1-
8 with synonymy.

1991 Metaderoceras gemmellaroi (LEvi). — FerretTl, P. 3, Fig.
2, 3; PL 4, Fig. 1.

1993 Metaderoceras gr. gemmellaroi (LEv). — MEISTER & BOHMm,
PL. 7, Fig. 1 with synonymy.

1994 Metaderoceras gemmellaroi (LEvi). — FarRAONI, MARINI &
PaLuing, PL. 2, Fig. 6.

1996 Metaderoceras gemmellaroi (Levi). — EL HARIRI, DOMMER-
GUES, MEISTER, SOoUHEL & CHAFIKI, Pl. 69, Fig. 4, 5.

? 1996 Metaderoceras evolutum (Levi). — SmitH & TippeER, Pl.
18, Fig. 1; Pl. 16, Fig. 3-5, 7.

1996 Metaderoceras gemmellaroi (LEVI). — FARAONI, MARINI,
PaLLiNt & VENTUR], Pl. 8, Fig. 10.

2000 Metaderoceras gemmellaroi (LEvi). — DOMMERGUES,
MEisTeR, BonNEAU, CADET & FiLi, P. 351, Fig. 10-1,2.

2001 Metaderoceras gemmellaroi (LEvl). — VENTURI & FERRI,
P. 121; P. 128.
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Two fragments of Metaderoceras are grouped here within
the species M. gemmellaroi (LEV1) due to a well developed
ventro-lateral row of acute spines, a development of sec-
ondary fine ribs which more or less deface the primary
ribbing, an almost smooth ventral part, and a medium
spaced ribbing compared to the very coarsely ribbed M.
venarense (OPPEL) group. M. gemmellaroi forma kondai
(GEeczy) shows a closer, fine, and more sinuous ribbing.
Age and distribution: This species indicates the Middle
Carixian (Ibex Zone). It may be the equivalent of the
Venarense Horizon of the Euroboreal Realm (MEISTER,
1995). Its distribution covers the Tethyan Realm and partly
the Pacific area.

Metaderoceras gemmellaroi forma kondai (GEczy,
1976)
pl. 13, fig. 2

1972 Uptonia sp. Geczy, PL 5, Fig. 1, pl. 6, fig. 1.

1976 Uptonia kondai Geczy, Pl. 13, Fig. 4-6, Pl. 14, Fig. 1.

? 1996 Farinaccites kondai (GEczy). — FARAONI, MARINI, PAL-
Lint & VENTURI, PL. 6, Fig. 8.

This Metaderoceras is characterized by the regularity of
the ribbing in spacing and size. The ribs are quite fine and
close during the ontogeny with a more flexuous drawing
than M. gemmellaroi (LEv) s.s. Although the conception
of the LEvI’s species is wide, the subspecies differs by a
fine, regular and closer ribbing on the inner and median
whorls and especially by the ribs crossing the venter.
Moreover the ventro-lateral spine is quite fine even on
the inner whorls.

The ribs cross the slightly convex venter making a relief
like in M. venarense (OpPEL) in MEISTER (1986, Pl. 11,
Fig. 2).

In the Bakony, this subspecies is associated with M. gem-
mellaroi (LEvI) s.s. and may represent mere intraspecific
variability.

M. evolutum (Fucini) is a coarser ribbed form which most
probably represents the coarse pole of the species M. gem-
mellaroi (LEVI).

Like Metaderoceras sp. 3 and sp. 4 described from Iberi-
cas by CoLERra et al. (1978) M. meneghini (Fucin) is also
a close species (e.g. FAUGERES, 1978, Pl. 42, fig. 6). The
regularity of the ornamentation reminds of M. apertum EL
HARrIR1, DOMMERGUES, MEISTER, SOUHEL & CHAFIKI from the
High Atlas, but its ribbing is finer and closer spaced, and
the umbilicus is more open.

The genus Dubariceras which is derived from Metade-
roceras shows very close, fine, more acute ribs which
remain more or less flexuous throughout the ontogeny.
The ventral part is smooth, but the lateral ribs touch the
lateral part of the venter.

Age and distribution: This species ranges from the
Jamesoni Zone (Apennines) to the Ibex Zone (Bakony).
Its distribution is restricted to the Tethyan Realm.
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Subfamily: Reynesocoeloceratinae DOMMERGUES, 1986

Genus: Prodactylioceras SpatH, 1923
Type species: Ammonites Davoei SOWERBY, 1822.

Prodactylioceras gr. davoei (SOWERBY, 1822)
pl. 13 ,fig. 5

*1822 Ammonites Davoei SOWERBY, P. 71, P1. 350.

1986 Prodactylioceras davoei (SOWERBY). — MEISTER, Pl. 18, Fig.
8; PL. 19, Figs. 3, 7 with synonymy.

1986 Prodactylioceras davoei enode (QUENSTEDT). — MEISTER,
Pl. 19, Fig. 4 with synonymy.

1986 Prodactylioceras davoei nodosissimus (QUENSTEDT).
— MEisTER, PL. 19, Fig. 1; PL. 23, Fig. 5 with syn-
onymy.

1986 Prodactylioceras davoei (SOWERBY). — BUCHNER, HOFFMANN
& JorpaN, Pl. 4, Fig. 1.

1991 Prodactylioceras davoei (SOWERBY). — SCHLATTER, Pl. 21,
Fig. 1, 2.

1991 Prodactylioceras davoei enode (QUENSTEDT). — SCHLAT-
TER, Pl. 21, Fig. 3.

1991 Prodactylioceras davoei nodosissimus (QUENSTEDT). —
SCHLATTER, PI. 21, Fig. 4.

1993 Prodactylioceras gr. davoei (SOWERBY). — MEISTER & BOHM,
PL. 7, Figs. 8, 10 with synonymy.

1994 Prodactylioceras davoei (SOWERBY). — in: FiscHeRr, PL

24, Fig. 3.

1994 Prodactylioceras davoei (SOWERBY). — Rakus, Pl 6,
Fig. 4.

1997 Prodactylioceras davoei (SOWERBY). — DOMMERGUES,

MEISTER & MoUTERDE, Pl. 7, Fig. 17.

1997 Prodactylioceras davoei (SOWERBY). — CASsEL, PL. 11,
Fig. 1.

1998 Prodactylioceras davoei (SOWERBY). — RuULLEAU, Pl. 27,
Fig. 2,4, Pl. 28, Fig. 1.

1998 Prodactylioceras davoei var. enode (QUENSTEDT). — RuUL-
LEAU, PL. 27, Fig. 3.

1998 Prodactylioceras davoei var. nodosissimus (QUENSTEDT).
— RuLLEau, PL. 27, Fig. 5.

2000 Prodactylioceras davoei (SOWERBY). — SCHLOGL, AUBRECHT
& TomasovycH, Pl. 1, Fig. 6.

A fragment of a constricted body chamber of Prodac-
tylioceras is characterized by irregularly spaced, prorsira-
diate ribs, which are slightly curved near the outer part and
sometimes ornamented with a weak tubercle. They cross
the venter. All these features coincide with the classical
descriptions of Prodactylioceras davoei (SOWERBY) (e.g.
DoMMERGUES 1980, 1987; MEISTER, 1986).

Age and repartition: Known from the Euroboreal Realm
and some parts of the northern margin of the Tethys, this
species characterizes the Davoei Zone (Capricornus to
Figulinum Subzones).

Family: Polymorphitidae Haug, 1887
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Genus: Platypleuroceras Hyart, 1867
Type species: Ammonites brevispina SOWERBY, 1827.

Platypleuroceras gr. brevispina (SOWERBY, 1827)
pl. 14, figs. 1-3

1827. Ammonites brevispina SOWERBY, Pl. 556, Fig. 1.
1845 Ammonites lataecosta SOWERBY, QUENSTEDT, Pl. 4, Fig. 15

a-c, non d.

non 1856 Ammonites brevispina SOWERBY. — HAUER, Pl. 17,
Fig. 4-10.

7 1856 Ammonites lataecosta SOWERBY. — QUENSTEDT, Pl. 14,
Fig. 14.

1882 Aegoceras brevispina (SOWERBY). — WRIGHT, Pl. 32, Fig.
2,3,non 4; pl.50, fig. 13 7,14 ?

1885 Ammonites brevispina (SOWERBY). — QUENSTEDT, Pl. 33,
Fig. 6, 7 10.

non 1899. Aegoceras (Platypleuroceras) aff. brevispina (Sow-
ERBY). — SOHLE, Pl. 11, Fig. 3.

1925 Platypleuroceras brevispina (SOWERBY). — TUTCHER &
TRUEMAN, P. 649, Fig. 16b.

1938 Platypleuroceras brevispina (SOWERBY). — Roman, PL.
69, Fig. 7.

1961. Platypleuroceras brevispina (SOWERBY). — DEaN, DoNo-
vaN & HowarTH, Pl. 69, Fig. 1 a, b.

1970 Platypleuroceras brevispina (SOWERBY). — JAHNEL, Pl. 2,

Fig. 9.

1977 Platypleuroceras brevispina (SOWERBY). — SCHLATTER, Pl.
2, Fig. 2.

1976 Platypleuroceras brevispina (SOWERBY). — SCHLEGELMILCH,
Pl. 29, Fig. 3, 4.

1980 Platypleuroceras brevispina (SOWERBY). - SCHLATTER, P1. 7,
Fig. 8; P1. 8, Fig. 1 with synonymy.

1982 Platypleuroceras brevispina (SOWERBY). — HOFFMANN, Pl
21, Fig. 1,2.

1985 Platypleuroceras brevispina (SOWERBY). — ComMas RENGI-
Fo, P1. 4, Fig. 5.

1986 Platypleuroceras brevispina (SOWERBY). — BUCHNER, HOFF-
MANN & Jorpan, PL. 1, Fig. 1.

1986 Platypleuroceras aff. brevispina (SOWERBY). — MEISTER,
Pl. 3, Fig. 2.

1987 Platypleuroceras gr. brevispina (SOWERBY). — DOMMER-
GUES, Pl. 8, Fig. 1-7.

1987 Platypleuroceras cf. brevispina (SOWERBY). — DOMMER-
GUES, Pl. 7, Fig. 12-15.

1989 Platypleuroceras gr. brevispina (SOWERBY). — brevispinoides
TurcHer & TRUEMAN. — MEISTER & Loup, Pl. 4, Fig. 1, 3,
4; Pl. 5, Fig. 2, 3; PL 6, Fig. 1.

1997 Platypleuroceras gr. brevispina (SOWERBY). — CASSEL, Pl.
17, Fig. 1.

We group into P. gr. brevispina (SOWERBY) three evolute and
bituberculate ammonites (P.1547 Goppelspitze; P.13260
Auenfeld; P.7131 Eingemauerte) characterized by simple,
strong, regularly spaced, subradiate to prorsiradiate ribs
which cross the venter but are very evanescent on this part.
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The ventral part is rounded. P. brevispina (SOwERBY) and
P. oblongum (QUENSTEDT) are two very close species; only
the ratio of the whorl-section (E/H) is different with E/H
= 73-74% for the first species with a rounded habitus and
E/H = 63-64% for the second with a subrectangular habitus,
respectively. Having a ratio exceeding 70%, the Austrian
specimen are closer to SOWERBY’s species. Moreover, the
row of umbilical tubercles persists in the adult stage as in P.
brevispina (SOWERBY), whereas in P. oblongum (QUENSTEDT)
it already disappears on the middle whorls.

Age and distribution: This species is well known from
the Euroboreal Realm and sporadically from the northern
margin of the Tethys (Upper Austroalpine units, Pontides).
It characterizes the Brevispina Horizon (Brevispina Sub-
zone, Jamesoni Zone, Lower Carixian).

Platypleuroceras brevispinoides TuTCHER & TRUEMAN,
1925
pl. 14, fig. 6

1925 Platypleuroceras brevispinoides TutcHER & TRUEMAN, Pl
40, Fig. 2.

1976 Platypleuroceras brevispinoides TUTCHER & TRUEMAN. —
SCHLEGELMILCH, Pl. 29, Fig. 6.

1980 Platypleuroceras brevispinoides TUTCHER & TRUEMAN. —
SCHLATTER, Pl. 9, Fig. 4.

1982 Platypleuroceras cf. brevispinoides TUTCHER & TRUEMAN.
— Horrmann, Pl 22, Fig. 2.

1986 Platypleuroceras brevispinoides TUTCHER & TRUEMAN. —
MEISTER, Pl. 3, Fig. 3, 4.

1991 Platypleuroceras aff. gr. brevispina (SOWERBY) — brevi-
spinoides TUTCHER & TRUEMAN. — MEISTER, Pl. 1, Fig. 8.

1991 Platypleuroceras aff. gr. brevispina (SOWERBY) — bre-
vispinoides TuTCHER & TRUEMAN. — DOMMERGUES &
MEISTER, Pl 3, Fig. 3.

This evolute, bituberculated ammonite (P.2335) is char-
acterized by spaced strong ribs and a massive suboval
whorl section. The inner row of tubercles is weakly de-
veloped on the body chamber, but the outer ones remain
well expressed. This corresponds well to the diagnosis
of P. brevispinoides TUTCHER & TRUEMAN. P. brevispina
(SowEerBY), a very closely related species, shows a nar-
rower whorl section and finer, closer spaced ribs. P. ro-
tundum (QUENSTEDT) is characterized by a more rounded
whorl section with a well expressed bituberculation and
a smoother ventral part.

Age and distribution: Until now, TUTCHER & TRUEMAN’s
species was restricted to the Euroboreal Realm. It char-
acterizes the Brevispina Subzone (Jamesoni Zone, Lower
Carixian).

Platypleuroceras rotundum (QUENSTEDT, 1845)
pl. 13, figs. 6, 7

1845 Ammonites natrix rotundus QUENSTEDT, Pl. 4, Fig. 17.
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1856 Ammonites natrix rotundus QUENSTEDT. — QUENSTEDT, Pl
14, Fig. 11.

1885 Ammonites natrix rotundus QUENSTEDT. — QUENSTEDT, P1.
33, Fig. 3, 11, 16, 18.

? 1976 Acanthopleuroceras natrix (ZIETEN). — SCHLEGELMILCH,
Pl 29, Fig. 7.

non 1976 Platypleuroceras rotundum (QUENSTEDT). — GEczy,
Pl 14,Fig. 2,3,74.

1977 Crucilobiceras rotundum (QUENSTEDT). — SCHLATTER, Pl.
2, Fig. 4.

non 1978 Platypleuroceras cf. rotundum (QUENSTEDT). — DUBAR
& MOouTeRDE, Pl. 2, Fig. 5.

1979 Platypleuroceras rotundum (QUENSTEDT). — DOMMERGUES,

Pl. 4, Fig. 6.

1980 Platypleuroceras rotundum (QUENSTEDT). — SCHLATTER,
Pl 9, Fig. 2.

1980 Platypleuroceras cf. rotundum (QUENSTEDT). — SCHLAT-
TER, Pl. 9, Fig. 3.

1982 Platypleuroceras rotundum (QUENSTEDT). — SCHLATTER,

Pl 23, Fig. 1, 2.

1982 Platypleuroceras rotundum (QUENSTEDT). — Braga, CoMas
REeNGIFO, Goy & Rivas, PL. 1, Fig. 4.

1984 Platypleuroceras rotundum (QUENSTEDT). — CUBAYNES,
Bouter, DELFAUD & Faurg, PL. 1, Fig. 8-10.

1985 Platypleuroceras rotundum (QUENSTEDT). — Comas ReNGI-
Fo, PL. 4, Fig. 6, 8.

1986 Platypleuroceras rotundum (QUENSTEDT). — MEISTER, Pl.
3, Fig. 6.

? 1987 Platypleuroceras (microconque) sp. 3 DOMMERGUES, Pl.
6, Fig. 23, 24.

1995 Platypleuroceras cf. rotundum (QUENSTEDT). — ALKAYA &
MEISTER, Pl. 7, Fig. 12.

1997 Platypleuroceras rotundum (QUENSTEDT). — DOMMERGUES
& MEISTER & MOUTERDE, PL. 6, Fig. 4.

Our specimen is a very evolute, bituberculate Platypleu-
roceras (211-7) with a rounded subquadrate whorl section
(E/H =~ 80%), thick evanescent ribs and two rows of sharp
tubercles (see discussion in MEISTER, 1986, p. 33).

Age and distribution: Like P. brevispina (SOWERBY), P.
rotundum (QUENSTEDT) is well known in the Euroboreal
Realm and sporadically in the northern margin of the
Tethys (Upper Austroalpine units, Pontides). It charac-
terizes the Brevispina Subzone (Jamesoni Zone, Lower
Carixian).

Platypleuroceras amplinatrix (QUENSTEDT, 1885)
pl. 14, fig. 5

1885 Ammonites amplinatrix QUENSTEDT, Pl. 32, Fig. 7.

1979 “Platypleuroceras” amplinatrix (QUENSTEDT). — DOMMER-
GUES, Pl. 4, Fig. 2.

1980 Platypleuroceras aff. amplinatrix (QUENSTEDT). — SCHLAT-
TER, Pl. 14, Fig. 2.

1985 Platypleuroceras amplinatrix (QUENSTEDT). — COMAS
RenarFo, Pl. 4, Fig. 9.
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This form represents an intermediate morphology be-
tween the genera Platypleuroceras (evolute conch and
broad whorl section) and Upfonia (platycone conch with
compressed whorl section). The morphological differences
between P. amplinatrix (QUENSTEDT) and P. tenuilobus
(FutTerer) are little. Indeed QUENSTEDT’s species has a
habitus closer to Platypleuroceras (e.g. Comas RENGIFO,
1985, pl. 4, fig. 9) than P. tenuilobatus (FUTTERER) (e.g.
MEISTER, 1986, pl. 5, fig. 1) which already show an Uptonia
morphology. Being a little more involute than the typical
Platypleuroceras, our specimen is characterized by a sub-
oval, rather compressed whorl section. The ribs are rigid
moderately spaced, rursiradiate. No tubercles are visible,
only a slight ventro-lateral reinforcement. The rounded
venter bears blunt chevrons.

Age and distribution: For the first time this Euroboreal spe-
cies is recorded from the Upper Austroalpine unit (northern
margin of the Tethys). Both P. amplinatrix (QUENSTEDT)
and P. tenuilobus (FUTTERER) are known from Causses,
Ibericas, Burgundy, SW Germany and Alps in the upper-
most part of the Brevispina Subzone (Jamesoni Zone).

Genus: Uptonia Buckman, 1887
Type species: Ammonites Jamesoni SOWERBY, 1827.

Uptonia jamesoni (SOWERBY, 1827)
pl. 14, fig. 7; pl. 15, figs. 1, 6

1827 Ammonites Jamesoni SOWerBY, Pl. 555, Fig. 1.
? 1927 Uptonia Jamesoni (SOWERBY). — BRUN & BROUSSE, Pl

2, Fig. 5.

1973 Uptonia jamesoni (SOWERBY). — DoNovaN & Forsey, Pl.
4, Fig. 3.

non 1976 Uptonia angusta (QUENSTEDT) nov. subsp. — GEeczy,
Pl 13, Fig. 2.

1976 Uptonia jamesoni (SOWERBY). — SCHLEGELMILCH, Pl. 28,
Fig. 11.

1976 Uptonia angusta (QUENSTEDT). — SCHLEGELMILCH, Pl. 28,
Fig. 12.

1977 Uptonia “jamesoni” (SOWERBY). — SCHLATTER, PL. 3,
Fig. 1.

? 1978 Uptonia angusta (QUENSTEDT). — DUBAR & MOUTERDE,
Pl 2, Fig. 8.

? 1980 Uptonia jamesoni (SOWERBY). — WIEDENMAYER, Pl. 2,
Fig. 2, 3.

1980 Uptonia jamesoni (SOWERBY). — SCHLATTER, Pl. 12, Fig. 1.

1980 Uptonia lata (QUENSTEDT). — SCHLATTER, Pl. 11, Fig. 4, 6;
Pl 12, Fig. 2-4; PL. 13, Fig. 1.

? 1981 Uptonia cf. U. jamesoni (SOWERBY). — ImLAY, Pl 9,
Fig. 17.

1986 Uptonia jamesoni (SOWERBY). — BUCHNER, HOFFMANN &
JorpAN, P1. 2, Fig. 3.

1986 Uptonia jamesoni (SOWERBY). — MEISTER, PL 6, Fig. 1, 5;
Pl 4, Fig. 8.

1987 Uptonia lata (QUENSTEDT). — DOMMERGUES, PL. 10, Fig. 1-5.
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1991 Uptonia gr. jamesoni (SOWERBY). — DOMMERGUES &
MEISTER, P1. 5, Fig. 1; pl. 3, Fig. 7.

1991 Uptonia lata (QUENSTEDT). — SCHLATTER, PI. 17, Fig. 1, 2.

1993 Uptonia gr. jamesoni (SOWERBY). — MEISTER & BOHM, PL.
6, Fig. 1; P1. 5, Fig. 4, 5.

1995 Uptonia lata (QUENSTEDT). — ALKAYA & MEISTER, Pl. 9,

Fig. 1.

7 1996 Uptonia jamesoni (SOWERBY). — Popa & PatruLius, Pl
1, Fig. 2.

9 1996 Uptonia aff. jamesoni (SOWERBY). — Popa & PATRULIUS,
PL 1, Fig. 5.

1997 Uptonia jamesoni (SOWERBY). — CasskeL, Pl. 12, Fig. 2.

1998 Uptonia jamesoni (Sowersy). — Geczy, P. 27, Fig. 1, 2, 3.

1997 Uptonia jamesoni (SOWERBY). — DOMMERGUES, MEISTER &
Mourterpk, PL. 6, Fig. 1.

1998 Uptonia jamesoni (SOWERBY). — RuLLEAu, Pl. 24, Fig. 1,
2 (cf.).

The specimens from Vorarlberg (P.13268 Auenfeld,
P.7797 Goppelspitze, P.13355 Eingemauerte) are platy-
cone evolute with a suboval to subelliptic whorl section and
fine prorsiradiate ribs, which are more spaced on the outer
whorls and cross the venter making broad ventral chevrons.
An external row of fine tubercles is well expressed on the
inner whorls and may persist more or less long depending
on the specimen. These features are characteristic of U.
Jjamesoni (SOWERBY) according to the opinion of MEISTER
(1986, p. 38). This particularly means that we include U.
lata (QUENSTEDT) in SOWERBY’S species.

Age and distribution: The distribution of U. jamesoni
(SowerBy) includes the Euroboreal Realm and the north-
em margin of the Tethys (e.g. Southern Calcareous Alps,
Upper Austroalpine units). This species characterizes the
Jamesoni Subzone (Upper part of the Lower Carixian).

Uptonia bronni (ROEMER, 1836)
pl. 14, fig. 4

1836 Ammonites Bronnii ROEMER, Pl. 12, Fig. 8.

1984 Uptonia gr. bronni (RoEMER). — CUBAYNES, BouTeT, DEL-
rauD & FAuURE, PL. 2, Fig. 5, 6, 8, 9.

1984 Polymorphites (Uptonia) bronni (ROEMER). — WEITSCHAFT
& Horrmann, Pl. 2, Fig. 5.

1986 Uptonia (? Uptonia) bronni (ROEMER). — BUCHNER, HOFF-
MANN & JorpaN, PL. 2, Fig. 2.

1986 Polymorphites bronni (ROEMER). — MEISTER, Pl. 4, Fig. 1,
5, 6 with synonymy.

1987 Polymorphites gr. bronni (ROEMER). — DOMMERGUES, PL.
10, Fig. 6, 7.

1990 Uptonia bronni (RoEMER). — DOMMERGUES & MEISTER, P.
369, Fig. 5 (3).

1991 Polymorphites bronni (ROEMER). — SCHLATTER, Pl. 15,

Fig. 3.

1993 Uptonia bronni (ROEMER). — MEISTER & BoHM, Pl. 6,
Fig. 2.

1997 Uptonia bronni (ROEMER). — DOMMERGUES, MEISTER &
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Mourterpg, Pl. 6, Fig. 7, 8.
2000 Uptonia aff. bronni (ROEMER). — DOMMERGUES, MEISTER,
BonNeau, Caper & Fuui, P. 347, Fig. 9 (4).

This small platycone evolute species (P.6708, Schrocken)
not exceeding 3 to 4 cm in diameter is characterized by an
outer row of tubercles with a high position on the latero-
ventral border, by the typical ribbing of the Uptonia
group (see above) and by a ventral keel which bridges
the chevrons. This species is interpreted as the microconch
of U. jamesoni (SOWERBY) (see MEISTER, 1986, p. 126 and
DOMMERGUES, 1987).

Age and distribution: This species is recorded from the
Euroboreal Realm and some parts of the northern margin
of the Tethys (Upper Austroalpine units). Its presence is
also mentioned from the Ionian zone (Albania). It char-
acterizes the Jamesoni Subzone (Upper part of the Lower
Carixian)

Family: Acanthopleuroceratidae ARKELL, 1950

Genus: Tropidoceras Hyart, 1867
Type species: Ammonites Masseanum d’ORBIGNY, 1844.

The Tropidoceras described here originate exclusively
from the Fleckenmergel facies. Two groups can be dis-
tinguished. The first comprises evolute forms with a coarse
ribbing, whereas the second group presents fine ornaments
with a more platicone shell and compressed whorls.

Tropidoceras gr. masseanum (d’ORBIGNY, 1844)
pl. 15, figs. 2,4

1844 Ammonites Masseanum d’ORrBIGNY, Pl. 58, Fig. 1-3.

1961 Tropidoceras masseanum (d’ORBIGNY). — DEAN, DONOVAN
& HowarTH, Pl. 69, Fig. 2.

1980 Tropidoceras masseanum masseanum (d’ORBIGNY). —
SCHLATTER, Pl. 19, Fig. 3 with synonymy.

1986 Tropidoceras masseanum masseanum (d’ORBIGNY). —
MEISTER, Pl. 6, Fig. 8; pl. 7, Fig. 2, 3.

1990 Tropidoceras gr. masseanum (d’ORBIGNY). — DOMMERGUES
& MEisTER, P. 639, Fig. 1, 2.

1991 Tropidoceras masseanum (d’ORBIGNY) rotundum (FUTTER-
ER). — DOMMERGUES & MEISTER, Pl. 6, Fig. 1, 2.

non ? 1991 Tropidoceras cf. masseanum (d’ORrBIGNY). — COPE,

Pl 4, Fig. 1, 3.

1994 Tropidoceras masseanum (d’ORBIGNY). — in: FISCHER, Pl.
22, Fig. 13.

? 1996 Tropidoceras masseanum (d’ORBIGNY). — Pora &

PatruLius, PL 1, Fig. 5; PL. 2, Fig. 1.

1997 Tropidoceras masseanum (d’ORBIGNY). — CASSEL, Pl. 15,
Fig. 3.

1997 Tropidoceras cf. masseanum (d’OrBIGNY). — CORNA, Dom-
MERGUES, MEISTER & PAGE, Pl. 12, Fig. 5.

1997 Tropidoceras masseanum (d’ORBIGNY). — DOMMERGUES,
MEISTER & MOUTERDE, Pl. 6, Fig. 12.
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72001 Tropidoceras gr. masseanum (d’ORBIGNY). — VENTURI &
Ferri, P. 140.

The Austrian specimens are ex sifu and quite distorted.
They are characterized by a quite platicone evolute conch
in the adult stage, which is still more evolute in the inner
whorls. The primary ribs are well expressed on the inner
whorls where they are quite spaced and rigid. On the outer
whorls, on the contrary, the ornament consists of finer and
closer ribs, which are sometimes slightly sinuous, and of
a secondary ribbing with fine and close prorsiradiate ribs
developed on the latero-ventral part. The ventral area is
narrow and the keel high and sharp.

We attribute the Austrian forms to 7. gr. masseanum
(d’OrBIGNY) rather than to T. mediterraneum (GEMMEL-
LARO) mainly because of the sharp coarse ribbing on the
inner whorls (see by comparison GEMMELLARO, 1884, pl.
5, fig. 1 and BraGa & Rivas, 1985, pl. 3, fig. 7). In spite
of the Alpine deformation the ribs show a rigid plot-
ting. Moreover, at comparable size 7. mediterraneum
(GEMMELLARO) is more involute. As for the rib density
our specimens in the adult stage present an intermediate
density between T. mediterraneum (GEMMELLARO) and T.
masseanum (d’ORBIGNY).

Age and distribution: 7. masseanum (d’ORBIGNY) is
recorded with certainty in the Euroboreal realm and in
some part of the northern margin of the Tethys (Upper
Austroalpine). It characterizes the Masseanum Subzone
(base of Ibex Zone, Middle Carixian).

Tropidoceras rotundum (FUTTERER, 1893)
pl. 15, figs. 5,7, 8

1893 Cycloceras masseanum var. rotunda FUTTERER, P1. 12, Fig.
3,4.

1980 Tropidoceras masseanum rotunda (FUTTERER). — SCHLAT-
TER, Pl. 19, Fig. 4; P1. 20, fig. 1, 2.

1986 Tropidoceras masseanum rotunda (FUTTERER). — MEISTER,
Pl 6, Fig. 6; P1. 7, Fig. 1.

1991 Tropidoceras masseanum rotundum (FUTTERER). — Dom-
MERGUES & MEISTER, Pl. 3, Fig. 4-6; P1. 4, Fig. 4; P1. 5, Fig.
2; non Pl. 6, Fig. 1, 2 [T. masseanum (d’ORBIGNY) s.s.].

1995 Tropidoceras rotundum (FUTTERER). — ALKAYA & MEISTER,
Pl 12, Fig. 1.

1996 Tropidoceras masseanum rotunda (FUTTERER). — SMITH &
Tipeer, PL. 10, Fig. 1, 2.

The specimens from Eingemauerte and Auenfeld are evo-
lute Tropidoceras with strong, rigid, subradiate, spaced
ribs, hardly and abruptly arched toward the aperture on
the ventro-lateral area. On the inner whorls the ribbing is
already spaced and coarse. Depending mostly on preserva-
tion the swellings, sometimes almost tubercles (P1.15, Figs.
5, 8), are irregularly expressed on our specimens. Even in
the inner whorls the ventral part is acute.

Similar specimens have been described from the Subbri-
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anconnais Alpine Unit (DOMMERGUES & MEISTER, 1991).
“T.” carinatum (QUENSTEDT) is a more evolute form with a
better expressed bituberculation and a rather squared whorl
section. Another close species is T. stahli (OppEL) which
develops tighter ribs and shows a more opened umbilicus;
the ventral part remains less sharp.

Age and distribution: The taxon is known from the south-
ern part of the Euroboreal realm (Causses to SW Germany
and Alps until Pontides). Everywhere it indicates the Mas-
seanum Subzone (Lower part of Ibex Zone).

Tropidoceras aff. stahli (OppEL, 1856)
pl. 16, fig. 1

1853 Ammonites radians numismalis OppeL, P1. 3, Fig. 2.

1856 Ammonites Stahli OppEL, P. 288.

non 1884 Harpoceras Stahli OppEL. — Haug, Pl. 13, Fig. 1.

1885 Ammonites Masseanus (d’ORBIGNY). — QUENSTEDT, Pl.
36, Fig. 12.

1899 Cycloceras Stahli (OppEL). — Fucini, Pl. 22, Fig. 2.

? 1927 Acanthopleuroceras Stahli (OPPEL). — SCHROEDER, Pl.

13, Fig. 8.

non 1928 Tropidoceras aff. stahli (OppEL). — SpaTH, Pl. 17,
Fig. 1.

1976 Acanthopleuroceras stahli (OppEL). — GEczy, Pl. 18, Fig.
74,5,6.

1977 Tropidoceras stahli (OppEL). — WIEDENMAYER, Pl. 14, Fig.
3-11.

1979 Tropidoceras gr. stahli (OppEL). — DOMMERGUES, Pl. 4,
Fig. 3-4.

1980 Tropidoceras stahli (OPPEL). — SCHLATTER, Pl. 20, Fig. 3;
Pl 21, Fig. 1.

1986 Tropidoceras aff. stahli (OpPEL). — MEISTER, P. 46, Fig. 43.

? 1987 Tropidoceras cf. stahli (OppEL). — HILLEBRANDT, Pl. 3,
Fig. 1-3.

1992 Tropidoceras stahli (OPPEL). — SCHLEGELMILCH, Pl. 55,
Fig. 4 (HT).

? 2001 Tropidoceras stahli (OpPEL). — VENTURI & FERRI, P. 141.

Our specimen is a very evolute Tropidoceras with subradi-
ate, strong and sharp, tight, regularly spaced ribs, hardly
arched toward the aperture at the ventro-lateral edge. It is a
phragmocone of about 90 mm in diameter at the beginning
of the body chamber. The tuberculation is quite evanes-
cent. The ventral part with a rather blunt keel corresponds
well to Fig. 13f of WiEDENMAYER (1977).

Age and distribution: This species is recorded with cer-
tainty in the Euroboreal realm, in some part of the northern
margin of the Tethys (e.g. Upper Austroalpine) and doubt-
fully in other areas. It belongs to the Masseanum Subzone
(base of Ibex Zone, Middle Carixian).

Tropidoceras erythraeum (GEMMELLARO, 1884)
pl. 16, figs. 2, 3

1884 Harpoceras erythraeum GEMMELLARO, PL. 5, Fig. 10-16.
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1896 Tropidoceras erythraeum (GEMMELLARO). — Fucini, Pl. 2,
Fig. 22ab.

1896 Tropidoceras erythraeum (GEMMELLARO). — LEvi, PL. 8,
Fig. 10.

non ? 1956 Tropidoceras aff. erythraeum (GEMMELLARO). —
SpatH, PL. 9, Fig. 7.

1965 Tropidoceras erythraeum (GEMMELLARO). — BREMER, P.
187, Abb. 2c.

9 1980 Tropidoceras cf. erythraeum (GEMMELLARO). — SCHLAT-
TER, P. 150, Fig. ¢, d.

1985 Tropidoceras erythraeum (GEMMELLARO). — Braca & RI-
vas, PL. 1, Fig. 1, 2.

non ? 1988 Tropidoceras aff. erythraeum (GEMMELLARO). — SMITH
etal., PL 1,Fig. 9.

1995 Tropidoceras cf. erythraeum (GEMMELLARO). — ALKAYA &
MEISTER, Pl. 10, Fig. 5, 6; P1. 11, Fig. 2, 5.

1996 Tropidoceras erythraeum (GEMMELLARO). — FARAONI,
MaRrini, PaLuint & VENTURL, PL. 7, Fig. 7.

non ? 1996 Tropidoceras cf. erythraeum (GEMMELLARO). — SMITH
& TippeR, PL. 10, Fig. 4, 7.

These medium sized Tropidoceras from Auenfeld (less
than 80 mm in diameter), are characterized by the devel-
opment of a quite irregular and evanescent ornamentation
mainly on the body chamber. The very inner whorls are
smooth, followed by a stage with quite coarse and rather
strong, slightly sigmoid, irregularly spaced ribs fading near
the venter. They vanish on the body chamber or sometimes
already at the beginning of the last whorl; afterwards the
ribbing is barely visible.

Age and distribution: T. erythraeum (GEMMELLARO) is a
Tethyan species also recorded from its northern margin
(Pontides, Austroalpine units). It indicates most probably
the Masseanum Subzone (Ibex Zone, Middle Carixian).

Tropidoceras sp.
pl. 15, fig 3

Slightly sigmoid rursiradiate sharp ribs, weak sulci, no
distinguishable umbilical edge characterize this evolute
Tropidoceras.

Tropidoceras (Catriceras) catriense VENTURI shows a
similar ventral area with perhaps more abruptly arched
ribs at the ventro-lateral part and a more evolute (?) coiling.
T. stahli (OppEL) seems to develop a light flattening near
the keel (see Fig. 13d in WIEDENMAYER, 1977) too, but the
sketch of the ribbing is different with tight ribs.

Age: It belongs probably to the Masseanum Subzone.

Genus: Acanthopleuroceras Hyart, 1900
Type species: Ammonites valdani d’ORBIGNY, 1844.

Acanthopleuroceras maugenesti (d’ORBIGNY, 1844)
pl. 16, fig. 5

1844 Ammonites Maugenesti d’ORBIGNY, Pl. 70, Fig. 1-3.
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1845 Ammonites Maugenestii d’ORBIGNY. — QUENSTEDT, Pl. 5,

Fig. 1.

1853 Ammonites Maugenesti d’OrBiGNY. — OPPEL, Pl. 2, Fig.
3.

1856 Ammonites Maugenesti d’OrBIGNY. — HAUER, Pl. 16, Fig.
7-9.

1856 Ammonites Maugenestii d’ORBIGNY. — QUENSTEDT, PL 16,
Fig. 5, non Fig. 6.

1882 Aegoceras Maugenesti (d’ORBIGNY). — WRIGHT, Pl. 37,
Fig. 1, 2.

1885 Ammonites Maugenestii d’ORBIGNY. — QUENSTEDT, Pl. 35,
Fig. 8-13; P1. 36, non Fig. 1, 2.

71927 Acanthopleuroceras Maugenesti (d’ORBIGNY). — SCHRO-
DER, P1. 13(7), Fig. 5.

1976 Acanthopleuroceras maugenesti (A’ORBIGNY). — SCHLEGEL-
MILcH, PL. 30, Fig. 3.

1978 Acanthopleuroceras maugenesti (d’ORBIGNY). — DOMMER-
GUES & Mouterbg, Pl. 1, Fig. 23, 24; P1. 2, Fig. 1-5.

1980 Acanthopleuroceras maugenesti (d’ORBIGNY). — SCHLAT-
TER, Pl. 16, Fig. 1-4.

1981 Acanthopleuroceras maugenesti (d’ORBIGNY). — DOMMER-
GUES & MourterDE, Pl. 1, Fig. 11-13.

1984 Acanthopleuroceras maugenesti (d’ORBIGNY). — WEITSCHAFT
& HorrmaNN, P1. 1, 3.

1986 Acanthopleuroceras maugenesti (d’ ORBIGNY). — BUCHNER,
HorrmanN & JorpaN, Pl. 3, Fig. 6.

1986 Acanthopleuroceras maugenesti (d’ORBIGNY). — MEISTER,
PL. 9, Fig. 5-7.

1991 Acanthopleuroceras maugenesti (d’ORBIGNY). — SCHLAT-
TER, PL. 17, Fig. 7, 8; Pl. 18, fig. 1.

? 1994 Acanthopleuroceras maugenesti (d’ORBIGNY). — Rakus,
Pl 6, Fig. 3.

1994 Acanthopleuroceras maugenesti (d’ORBIGNY). — in: FISCHER,
Pl. 23, Fig. 1, 2.

Being a typical Acanthopleuroceratidae from the Fleck-
enmergel, our specimen is characterized by an evolute
conch, by a subrectangular whorl section and by spaced,
rigid, subradiate and quite thick ribs bearing a ventro-
lateral, broad and blunt tubercle. The ventral area is very
slightly fastigate and presents a feeble and blunt keel
which disappears more or less completely in the adult
stage. This specimen without doubt belongs to A. mau-
genesti (d’ORBIGNY).

Age and distribution: The species indicates the middle part
of the Valdani Subzone and is well known in the European
Euroboreal realm and also in the Upper Austroalpine area
which seems to be its more southern position (DOMMERGUES
& MEISTER, 1991).

Family: Liparoceratidae HyatT, 1867 emend.
Subfamily: Liparoceratinae Hyart, 1867

Genus: Liparoceras Hyart, 1867
Type species: Liparoceras bronni Spath, 1938 (ICZN
opinion 308).
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Liparoceras (Liparoceras) aff. striatum (REINECKE)
sensu SCHRODER, 1927
pl. 16, fig. 6

1927 Liparoceras striatum (REINECKE). — SCHRODER, Pl. 13,
Fig. 1.

1986 Liparoceras striatum (REINECKE) sensu SCHRODER. — MEIs-
TER, PL. 13, Fig. 1.

Two involute specimens are herein grouped into Lipa-
roceras s.s.: one recovered from Loriins and the second
from Eingemauerte (P.7123). They are characterized by
spaced, coarse, blunt, subradiate to prorsiradiate lateral ribs
bearing umbilico-lateral and ventro-lateral rows of strong
tubercles. On the venter the ribs are closer, finer and more
numerous (about two for each outer tubercle). The shape
of the whorl section is not visible. L. striatum (REINECKE)
sensu SCHRODER shows the same habitus with an identical
lateral position of the two rows of tubercles, the same ir-
regularity in the ribbing and a similar thickness and space
of the ventral ribs. L. pseudostriatum TRUEMAN is also a
close species, but the ornamentation is finer. L. bronni
SpaTH is characterized by a very broad whorl section.
Age and distribution: This taxon is recorded from the Up-
per Austroalpine and the Causses Basin. It total range is
not well known; at present it corresponds to the Middle
part of the Ibex Zone.

Subgenus: Becheiceras TRUEMAN, 1918
Type species: Ammonites bechei SOWERBY, 1821 (see
DoNovaN & Forsey, 1973, P. 13).

Liparoceras (Becheiceras) bechei (SOWERBY, 1821)
pl. 16, fig. 4

*1821 Ammonites bechei SOWERBY, Pl. 280.

1986 Liparoceras (Becheiceras) bechei (SOWERBY). — MEISTER,
Pl 13, Fig. 4 with synonymy.

1991 Becheiceras gr. bechei (SOWERBY). — BLAU & MEISTER,
PL 4, Fig. 5.

1991 Liparoceras (Becheiceras) bechei (SOWERBY). — SCHLAT-
TER, Pl. 18, Fig. 9.

21994 Liparoceras (Becheiceras) bechei (SOWERBY). — FARAONI
Marint & PaLuing, PL. 2, Fig. 1.

1995 Becheiceras bechei (SOWERBY). — ALKAYA & MEISTER, Pl.
14, Fig. 1, 2.

1996 Liparoceras (Becheiceras) bechei (SOWERBY). — SMITH &
Tiprer, Pl. 19, Fig. 2; Pl. 20, Fig. 1.

1998 Liparoceras (Becheiceras) bechei (SOWERBY). — RULLEAU,
PL 25, Fig. 1-3.

2001 Becheiceras bechei (SOWERBY). — VENTURI & FERRI, P.
142.

A small globular specimen (D = 35 mm) from Loriins is
characterized by smooth inner whorls. The only visible
ornamentation is restricted to the venter. It is constituted
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by fine, quite close, simple, radiate, ribs. The tuberculation
is not visible because of the preservation. The partially
perceptible suture line is typical of Liparoceratidae. This
kind of morphology belongs without doubt to the L. (B.)
bechei (SowerBY) group. The ornamentation of L. (B.)
gallicum (SpaTH) is at the same diameter already well
developed.

Age and distribution: This ubiquitous species ranges
from the Middle Carixian (Ibex Zone) until the Middle
Domerian (Gibbosus Subzone).

Genus: Aegoceras WAAGEN, 1869

Type species: Ammonites capricornus SCHLOTHEIM,
1820.

Aegoceras maculatum (YounG & Birp, 1822)
pl. 16, figs. 7, 8

*1822 Ammonites maculatus YOunG & Birp, Pl. 14, Fig. 12.

1938 Androgynoceras maculatum (YOUNG & BIRD). — SpaTH, P1.
9, Figs. 2, 3; P1. 13, Figs. 2, 8; PL. 14, Fig. 3; Pl. 16, Figs.
11, 12; PL. 17, Figs. 2, 3; P1. 19, Figs. 1, 2, 13; PL 20, Figs.
3,6, non 5; Pl. 26, Fig. 5 with synonymy.

1938 Androgynoceras hybrida (d’OrBIGNY). — SpatH, Pl 26,
Fig. 2.

1961 Androgynoceras maculatum (YOUNG & BIrD). — DEAN, Do-
NovaN & HowartH, Pl. 70, Figs. 4.

1979 Aegoceras maculatum (YounG & BIRD). — DOMMERGUES,
Pl 7,Figs. 1, 2.

1985 Aegoceras maculatum (YounG & BIRD). — PHELPS, Pl. 1,
Fig. 2; P1. 2, Fig. 8.

1986 Androgynoceras maculatum (YOUNG & BIRD). — BUCHNER,
HorrmanN & JorDAN, PL. 4, Figs. 4.

1986 A. (Aegoceras) maculatum (YOUNG & BIRD). — MEISTER,
PL 15, Figs. 4, 5 with synonymy.

1990 Aegoceras maculatum (YOUNG & BIRD). — DOMMERGUES &
MEISTER, P. 639, Figs. 5, 6.

1991 Aegoceras maculatum (YOUNG & BIRD). — SCHLATTER, Pl
19, Figs. 9, 10.

Three crushed evolute ammonites are characterized by
coarse ribs chevron-like crossing the venter. They be-
long to the “capricorn” Liparoceratidae and specially to
Aegoceras maculatum (YOunG & BIRD). For discussions
and comparisons we refer to DoMMERGUES (1979, 1987),
PueLps (1985) and MEISTER (1986).

Age and repartition: The biostratigraphic position of this
Euroboreal species is well known. It corresponds to the
Maculatum Horizon of the Maculatum Subzone (Davoei
Zone, Upper Carixian).

Subfamily: Amaltheinae Hyart, 1867
Genus: Amaltheus de MONTFORT, 1808

Type species: Amaltheus margaritatus de MONTFORT,
1808.
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The Fleckenmergel from Dalaaser Schiitz provided some
Amaltheinae (Amaltheus and Pleuroceras).

Amaltheus stokesi (SOWERBY, 1818)
pl. 16, figs. 9, 14; pl. 17, fig. 1

#1808 Amaltheus stokesi SOWERBY, Pl. 190.

1958 Amaltheus stokesi (SOWERBY). — HowarTH, P1. 1, Fig. 5,7,
12-14; Pl 2, Fig. 1, 3, 10; Text-Fig. 4, 5 with synonymy.

1974 Amaltheus stokesi (SOWERBY). — ELMI, ATROPS & MAN-
GoLD, PL. 1, Fig. 2, 3.

1986 Amaltheus stokesi (SOWERBY). — MEISTER, Pl. 19, Fig. 2;
PL. 20, Fig. 1, 8 with synonymy.

1988 Amaltheus stokesi (SOWERBY). — MEISTER, PI. 1, Fig. 1.

1990 Amaltheus stokesi (SOWERBY). — DOMMERGUES & MEISTER,
P. 639, Fig. 5 (12-14); P. 637, Fig. 637 (5-6).

1990 Amaltheus stokesi (SOWERBY). — DOMMERGUES, MEISTER &
METrTRAUX, PL 6, Fig. 3 (gr.),4-6.

1991 Amaltheus stokesi (SOWERBY). — BLAU & MEISTER, Pl. 5,
Fig. 9.

1991 Amaltheus stokesi (SOWERBY). — SCHLATTER, Pl. 21, Fig.
5-7.

1991 Amaltheus gr. stokesi (SOWERBY). — DOMMERGUES & MEIs-
TER, Pl. 4, Fig. 2, 3.

1992 Amaltheus (Amaltheus) stokesi (SOWERBY). — in: WESTER-
MANN, PL. 17, Fig. 1, 3, 6.

1992 Amaltheus stokesi (SOWERBY). — in: WESTERMANN, Pl. 3,
Fig. 11; PL. 5, Fig. 9; PL. 6, Fig. 4 (cf.).

1993 Amaltheus (Amaltheus) stokesi (SOWERBY). — JakscH, Pl

1, Fig. 7.

? 1994 Amaltheus stokesi (SOWERBY). — JacoBs & PALFy, Pl. 1,
Fig. 8,9.

1994 Amaltheus cf. stokesi (SOWErRBY). — PALFY & HAarT, Pl
1, Fig. 12.

1995 Amaltheus stokesi (SOWERBY). — DOMMERGUES, MEISTER &
Bonm, PL. 10, Fig. 1.

1996 Amaltheus stokesi (SOWERBY). — Popra & PaTRULIUS, Pl
2, Fig. 3-5.

1996 Amaltheus stokesi (SOWERBY). — SMITH & TiPPER, Pl. 19,
Fig. 1; Pl. 20, Fig. 3.

1997 Amaltheus stokesi (SowerBy). — CasseL, Pl. 13, Fig. 2.

1997 Amaltheus stokesi (SOWERBY). — JOHANNSON, SMITH &
GorpEY, Pl. 2, Fig. 12, 13.

1997 Amaltheus stokesi (SOWERBY). — DOMMERGUES, MEISTER &
Mouterpg, Pl. 7, Fig. 14, 15.

1998 Amaltheus stokesi (SowerBY). — RULLEAU, Pl. 28, Fig. 8;
Pl 29, Fig. 1.

1998 Amaltheus stokesi (SOWERBY). — GEczy & MEISTER, Pl
6, Fig. 10.

Some typical Amaltheus collected in bed 104a of Loriins
are characterized by ribs still connected with the chevrons
of the cordate keel. For more details on A. stokesi (Sow-
ERBY) see MEISTER (1986, 1989). A larger specimen from
the same quarry, but ex situ, with a diameter of 118 mm
can be referred to this species too. Other specimens from
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Schrocken (P. 6707/307-16) shows the same habitus.
Age and repartition: A. stokesi (SOWERBY), a quite ubiqui-
tous species, characterizes the Lower Domerian (Stokesi
Subzone) and is recorded from the Boreal, Euroboreal,
Tethyan and Pacific realms and specially from quite unu-
sual areas (e.g. Siberia, Japan,...).

Amaltheus margaritatus de MoNTFORT, 1808

*1808 Amaltheus margaritatus de MonTForT, P. 91, Fig. 90.

1958 Amaltheus margaritatus de MONTFORT. — HowartH, PI. 3,
Figs. 4-6; Text-Figs. 8, 9; with synonymy.

1986 Amaltheus margaritatus de MONTFORT. — MEISTER, PI. 20,
Fig. 9; Pl. 22, Fig. 1; P1. 23, Fig. 6; with synonymy.

1988 Amaltheus margaritatus de MONTFORT. — MEISTER, Pl.
1, Figs. 2-4; P1. 2, Figs. 1-3. 5; PL.3, Figs. 3-5, 10; PL. 4,
Figs. 1, 3, 4.

1991 Amaltheus margaritatus de MONTFORT. — BLAU & MEISTER,
PL 5, Fig. 10.

1997 Amaltheus margaritatus de MONTFORT. — DOMMERGUES,
MEISTER & MoUTERDE, Pl. 8, Fig. 14.

1998 Amaltheus margaritatus de MoNTFORT. — RULLEAU, PI.
29, Fig. 2-5.

Our specimen is a typical adult of A. margaritatus de
MontrorT (D = 7 130 mm) with a tendency of the or-
namentation to disappear on the body chamber. It is very
close to the illustration of MEisTer (1986, PL. 22, Fig. 1),
which is a large specimen too.

Another specimen of A. margaritatus de MONTFORT was
found in bed 110 of Loriins.

Age and repartition: This species has a wide geographical
distribution quite similar to the one of A. stokesi (Sow-
ERBY) (e.g. Siberia, Iran...). It ranges from the Subnodosus
Subzone until the lower part of the Aperynum Subzone
(Domerian).

Genus: Pleuroceras Hyart, 1867
Type species: Ammonites spinatus BRUGUIERE, 1789.

Pleuroceras gr. solare (PHILLIPS, 1829)
pl. 16, figs 10, 11

1829 Ammonites solaris PHiLLIPS, Pl. 4, Fig. 29.

1958 Pleuroceras solare (PHILLIPS). — HowaARTH, Pl. 4, Figs. 1-
7 with synonymy.

1960 Pleuroceras solare (PHiLLIPS). — JorDAN, PL. 4, Figs. 6-7.

1961 Pleuroceras solare (PHILLIPS). — TINTANT, GAUTHIER & LAc-
Rroix, Pl. 1, Fig. 5.

1969 Pleuroceras solare (PHiLLIPS). — Popa, PI. 1, Figs. 1-4.

1976 Pleuroceras solare (PHILLIPS). — SCHLEGELMILCH, Pl. 36,
Figs. 2.

1980 Pleuroceras solare (PHILLIPS). — WIEDENMAYER, Pl. 3,
Figs. 8-13.

1980 Pleuroceras solare (PHILLIPS) var. trapezoidiforme (MAUBEU-
GE). — WIEDENMAYER, Pl. 3, Figs. 22, 23.
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1980 Pleuroceras solare (PHILLIPS) var. leve (MAUBEUGE). — WIE-
DENMAYER, Pl. 3, Figs. 14-19.

1982 Pleuroceras solare (PHILLIPS). — BRAGA, CoMas RENGIFO,
Goy & Rivas, Pl. 3, Fig. 8.

1983 Pleuroceras solare (PHILLIPS). — BRrAGA, PL. 15, Figs. 14-

16.

1985 Pleuroceras solare (PHILLIPS). — MANTEA, Pl. 6, Figs. 3-5.

1984 Pleuroceras solare (PHILLIPS). — CUBAYNES, BOUTET, DEL-
rauD & Faureg, PL. 3, Fig. 20.

1985 Pleuroceras solare (PHiLLIPS). — CoMmas ReNGIFo, PL. 10,
Figs. 5-9; PL. 11, Fig. 4.

1986 Pleuroceras solare (PHILLIPS). — MEISTER, Pl. 6, Figs. 6, 7,
9-11; Pl 7, Figs. 1-3.

1988 Pleuroceras solare (PHILLIPS). — BracA, CoMAs RENGIFO,
Goy & Rivas, PL. 1, Fig. 1-13.

1991 Pleuroceras aff. solare (PHILLIPS). — BLAU & MEISTER, Pl.
5, Figs. 6-8.

1991 Pleuroceras gr. solare (PHILLIPS). — DOMMERGUES &
MEISTER, Pl. 4, Fig. 5; PL. 5, Fig. 3-5.

1993 Pleuroceras solare (PHiLLIPS). — ELMI & RULLEAU, PI. 1,
Fig. 1-2.

1996 Pleuroceras solare (PHILLIPS). — Popa & PATRULIUS, Pl. 3,
Fig. 4-10, 14.

1997 Pleuroceras solare (PHILLIPS). — CassEL, Pl. 16, Fig. 2.

1998 Pleuroceras cf. solare (PHiLLIPS). — ELMI et al., P. 169,
Fig. f.

1998 Pleuroceras solare (PHiLLIPS). — RULLEAU, Pl. 29, Fig. 6.

With a quite open umbilicus, fine but sharp, relatively
closed and regular ribs, a weakly cordate and acute keel
and a subrectangular whorl section, our two little Amalt-
heidae from Dalaaser Schiitz can be brought near P. solare
(PHILLIPS).

Age and repartition: Well distributed in the Euroboreal
realm, this taxon occurs in the Mediterranean Tethys too.
Its indicates the Apyrenum Subzone (Upper Domerian).

Superfamily: Hildoceratoidea Hyarr, 1867
Family: Hildoceratidae Hyarr, 1867
Subfamily: Harpoceratinae NEUMAYR, 1875

Genus: Fuciniceras Haas, 1913
Types species: Hildoceras lavinianum MENEGHINI in
Fucini, 1900.
Remark: The use of the genera Fuciniceras and Proto-
grammoceras corresponds to the opinion of DOMMERGUES
et al. (in press).

Fuciniceras gr. isseli (Fucini, 1900) — brevispiratum
(Fucini, 1900)
pl. 17, figs. 2-7

1900 Grammoceras isseli Fucint, P1. 9, Fig. 6-8.

1900 Hildoceras Lavinianum var. brevispirata Fucini, Pl. §,
Fig. 6.

1983 Fuciniceras isseli (Fucini). — Braca, PL. 2, Fig. 10; PL
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3, Fig. 1-5.

1983 Fuciniceras brevispiratum (Fucini). — Braca, PL. 2, Figs.
4-9.

1983 Protogrammoceras isseli (Fucini). — DoMMERGUES, FERr-
RETTI, GECZY & MouTERDE, Pl. 4, Fig. 1-12.

1991 Protogrammoceras gr. isseli (Fucint). — BLau & MEISTER,
PL 5, Fig. 15-22.

1993 Protogrammoceras gr. isseli (Fucint). — MEISTER & BOHM,
PL 8, Fig. 11-14.

1995 Protogrammoceras gr. isseli (Fucini). — DOMMERGUES,
MEisTer & Bonwm, PL. 9, Fig. 6.

1998 “Fuciniceras™ gr. isseli (Fucini) — brevispiratum (Fucini).
— Geczy & MEISTER, PL. 9, Fig. 4, 6-10; PL. 10, Fig. 1-9;
PL 11, Fig. 1-3.

? non 2000 Protogrammoceras gr. isseli (FuciNi). — SCHLOGL,
AuBRECHT & TomasovycH, Pl. 1, Fig. 11.

2001 Fuciniceras isseli (Fucini). — VENTURI & FERRri, P. 179,
Fig. H.

In bed 100a from Loriins quarry several Harpoceratinae
have been collected. The major part of these forms are
characterized by a quite narrow ventral area and slightly
sigmoid ribs weakly orientated towards the aperture on
the ventro-lateral part. They present an intermediate mor-
phology between the typical Fuciniceras habitus with a
tricarinate venter and angustirursiradiate ribs and the typi-
cal Protogrammoceras habitus with falciform ribs and a
pinched ventral area.

Some specimens from Loriins still shows slightly an-
gustirursiradiate ribs with an already bit more pinched
venter mainly on the inner and intermediate whorls. All
these observations force to group all specimens into Fu-
ciniceras gr. isseli (FUCINI) - brevispiratum (Fucini) where
F. isseli (Fucini) represents the finely ornamented pole
and F. brevispiratum (Fucini) the coarse one. Although in
bed 100a of Loriins both morphologies are present finely
ornamented specimens clearly dominate. On the contrary,
in bed 100b the specimens exhibit a coarser ornamenta-
tion being closer related to the pole represented by F.
brevispiratum (Fucini).

Some other specimens recorded from the Fleckenmergel
are crushed and consequently the rib sketch is obviously
modified.

Age and repartition: F. gr. isseli (FuciNi) - brevispiratum
(Fucmv) is well known in the Mediterranean Tethys and
indicates the Lower Domerian (Stokesi Subzone).

Fuciniceras gr. celebratum (Fucini, 1900)
pl. 17, figs. 8, 13, 14

1900 Grammoceras celebratum Fuciny, PL. 10, Fig. 1, 2.

1900 Grammoceras celebratum var. italica Fucini, PL 10, Fig. 3.

1983 Protogrammoceras celebratum (FUCINI). — BRAGA, Pl 4,
Fig. 2-6.

1989 P. (Protogrammoceras) celebratum (FuciNt). — MEISTER,
Pl. 3, Fig. 14, 15; PL. 4, Fig. 1 with synonymy.
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1991 Fuciniceras celebratum (Fucint). — FerrerTl, P 11, Fig.
4-6.

1991 Protogrammoceras aff. gr. celebratum (Fucint). — BLau &
MEISTER, Pl. 5, Fig. 24-25.

1996 Protogrammoceras celebratum (Fucint). — EL HarIr1, Dom-
MERGUES, MEISTER, SOUHEL & CHaFixl, PlL. 71, Fig. 4, 5.

1997 Protogrammoceras celebratum (Fucint). — DOMMERGUES,
MEisTerR & MoUTERDE, Pl 8, Fig. 3.

1997 Protogrammoceras celebratum (Fucint). — DOMMERGUES,
MeisTer & ScHiroLL, Pl. 2, Fig. 16, 21.

1998 Protogrammoceras gr. celebratum (Fucini). — Geczy &
MEISTER, PL. 12, Fig. 7-9; PL. 13, Figs. 1-3, 5.

1998 Protogrammoceras aff. celebratum (Fucint). — RULLEAU,
Pl 27, Fig. 6.

? non 2000 Protogrammoceras gr. celebratum (Fucini). —
ScHLOGL, AUBRECHT & TomasovycH, Pl. 1, Fig. 9.

2001 Protogrammoceras celebratum (Fucini). — VENTURI & Fer-
rl, P. 178, Fig. e, g, h, I-n.

Some Harpoceratinae with falciform ribs and a high,
pinched, ventral area bearing an acute keel are attributed
to the typical F. celebratum (Fuciny). The lack of flatten-
ing on both sides of the keel distinguishes Fucin’s species
from the older F. marianii (Fucini).
The specimens are a little more coarsely ribbed. F.
celebratum (Fucinn) differs from F. gr. isseli (Fucini)
brevispiratum (Fucinl) in having more falciform ribs
with a strong projection forwards at the ventrolateral part
throughout the ontogeny.
Age and repartition: Known from the Mediterranean
Tethys and adjacent areas, F. celebratum (Fucini) char-
acterizes the upper part of the Stokesi Subzone.

Subgenus Matteiceras WIEDENMAYER, 1980
Type species: Ammonites nitescens YOUNG & BIRD,
1913.

F. (Matteiceras) geometricum (PHiLLIPS, 1829)
pl. 16, fig. 12

1829 Ammonites geometricus PuiLLps, Pl. 14, Fig. 9

1934 Harpoceras falciplicatum (Fucint). — MONESTIER, Pl. 1, Fig.
3, 13, 32, 33, 36, 37; non PL. 10, Fig. 40, 41.

1962 Arieticeras geometricum (PHILLIPS). — HowarTH, Pl. 18,
Fig. 2.

1975 Protogrammoceras monestieri FiscHer, Pl. 1, Fig. 13-17,
App. 10, 14, Fig. 4-7, App. 15, Fig. 5.

1980 P. monestieri FiscHER. — DOMMERGUES & MOUTERDE, P. 301,
Pl. 3, Fig. 4-6; Pl. 4, Fig. 1-4; ? PL. 2, Fig. 9-14.

1985 P. (Matteiceras) monestieri (FisCHER). — DOMMERGUES,
Meister & Faurg, PL 11, Fig. 1; PL III, Fig. 3; PL 1V,
Fig. 3-4

1986 P. (Matteiceras) monestieri (FISCHER). — MEISTER, PI. 21,
Fig. 3,4,8,9.

1989 P. (Matteiceras) monestieri (FISCHER). — MEISTER, P. 38
with synonymy.
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1990 P. (Matteiceras) monestieri (FISCHER). — DOMMERGUES &
MEISTER, Fig. 5 (20).

1991 Protogrammoceras (Matteiceras) gr. monestieri (FISCHER).
— BLau & MEISTER, Pl. 6, Fig. 3, 4.

1992 P. (M.) geometricum (PHiLLIPS). — HowarTh, Pl. 3, fig. 5;
Pl 4, Fig. 1-3.

1993 P. (M.) monestieri (FiSCHER). — MEISTER & BoHMm, Pl. 9,
Fig. 1

1998 P. (Matteiceras) monestieri (FISCHER). — GECzY & MEISTER,
PL 6, Fig. 13, 14.

Associated with Fuciniceras gr. isseli (Fucint) - brevispi-
ratum (Fucini) in bed 100a at Loriins some Harpoceratinae
with a quite spaced, coarse, sigmoid and rursiradiate orna-
ment were found. They are attributed to the subgenus F.
(Matteiceras). The ribs are quite evanescent on the lower
part of the flanks and become broad and acute on the up-
per part near the venter. They thus correspond to F. (M.)
geometricum (PHILLIPS). This species is well known from
the Euroboreal realm where it has been described in detail
(MEISTER, 1986; DOMMERGUES et al., 1985; DOMMERGUES
& MEISTER, 1989).

Age and repartition: F. (M.) geometricum (PHILLIPS) in-
dicates the lower part of the Stokesi Subzone in the Eu-
roboreal realm where it characterizes the Geometricum
Horizon. This species is a good element of correlation
between the Euroboreal and Tethyan realms, mainly the
Austroalpine Units in Austria and Hungary. However, in
Hungary we have demonstrated a slight shifting for the
correlation with the Lavinianum, Isseli and Marianii Ho-
rizons of the Tethys area and the Geometricum horizon of
the Euroboreal realm (Geczy & MEISTER, 1998). Indeed at
the base of the Isseli Horizon occur F. (M.) geometricum
(PuiLLIPs) and F. (Matteiceras) nitescens (YOUNG & BIRD)
in the upper part of this unit. Consequently correlation
horizons by horizons are not exactly coinciding (see Dom-
MERGUES et al., 1997).

F. (Matteiceras) nitescens (YOuNG & BIRD, 1828)
pl. 16, fig. 13

1828 Ammonites nitescens YOUNG & BIRD, P. 257.

1984 Arieticeras nitescens (YOUNG & BIRD). — MAUBEUGE, P. 84,
Fig. 56; P. 86, Fig. 57.

1985 Protogrammoceras nitescens (YounG & BIRD). — Comas
RenaIFo, Pl. 14, Fig. 5-6 with synonymy.

1986 P. (Matteiceras) nitescens (YOUNG & BIRD). — MEISTER,
Pl. 3, Fig. 10, 12.

1990 P. (Matteiceras) nitescens (YOuNG & BIRD). — DOMMERGUES
& MEISTER, Fig. 3 (11, 12); Fig. 5 (21).

1992 P. (M.) nitescens (YounG & BirD). — HowartH, Pl. 3, Fig.
5; Pl. 4, Fig. 1-3.

1997 Protogrammoceras (Matteiceras) nitescens (YOUNG & BIRD).
— DomMERGUES, MEISTER & MOUTERDE, Pl. 8, Fig. 5.

1998 P. (Marteiceras) nitescens (YOUNG & BirD). — GEeczy &
MEISTER, Pl. 7, Fig. 2.
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Figure 20: Biostratigraphical framework of the Sinemurian with the ammonite ranges.

? non 2000 Protogrammoceras gr. nitescens (YOUNG & BIRD). —
ScHLOGL, AuBRECHT & Tomasovych, Pl. 1, Fig. 10.

We regroup here F. (Matteiceras) which develop a very
coarse and spaced ribbing. It is in fact the exacerbation
of the ornament of F. (M.) geometricum (PHILLIPS). Our
specimen was collected ex situ in Loriins quarry.

Age and repartition: In the Euroboreal realm, F. (M.)
nitescens (YOUNG & BIRD) corresponds to the Nitescens
Horizon (Stokesi Subzone). Its presence in the Upper Aus-
troalpine Units allows a good correlation with the Marianii

Horizon from the Tethys in spite of a slight shifting (GEczy
& MEISTER, 1998).

Fuciniceras gr. cornacaldense (Tauscn, 1890)
pl. 17, fig. 12

1890 Harpoceras cornacaldense TauscH, Pl. 1, fig. 1.

1895 Harpoceras ? cornacaldense TauscH var. Bicicolae Bona-
RELLI, P. 339.

1983 Fuciniceras cornacaldense (TauscH). — BRrAGa, Pl. 3, Fig.
6-8; Pl. 4, fig. 1, with synonymy.
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Figure 21: Biostratigraphical framework of the Pliensbachian with the ammonite ranges.

1991 Fuciniceras gr. cornacaldense (TauscH). — BrLau & MEis-
TR, P1. 6, Fig. 12-17.

1996 Fuciniceras cornacaldense (TauscH). — EL HARIrI, Dom-
MERGUES, MEISTER, SOUHEL & CHAFIKI, Pl. 71, Fig. 8-14.

1998 Fuciniceras cornacaldense (Tausch). — GEczy & MEISTER,
Pl. 13, Fig. 6 (aff.), 10, 11.

The specimen from Goppelspitze (P.8¢59), although slight-
ly crushed, is a typical Fuciniceras with angulirursiradiate
ribs abruptly interrupted near the venter, and a tabular tri-
carinate venter. Our specimen bears quite coarse ribs on the
phragmocone which become finer, closer and sometimes
fasciculate on the body chamber. This species has been
recently discussed by Geczy & MEISTER (1998).

Age and repartition: F. cornacaldense (TauscH) character-

izes the Cornacaldense horizon of the Subonodosus Sub-
zone (Lower Domerian) in the Tethyan regions. It can be
correlated with the Boscense Horizon of the Euroboreal
realm (DOMMERGUESs et al. 1997).

Subfamily: Arieticeratinae HowarTH, 1955

Genus: Arieticeras SEGUENZA, 1885
Type species: Ammonites algovianus OPPEL, 1862.

Arieticeras gr. algovianum (OpPEL, 1862)
pl. 17, figs. 9, 10, 11, 15

1862 Ammonites Algovianum OPpEL, P. 137.
1862 Amimonites retrosicosta OppeL, P. 139.
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1931 Arieticeras almoetianum FUCINI, Pl 8, Fig. 1, non 2-4.

1984 Arieticeras ruthenense (REYNES). — ANTONIADIS, PL 1,
Fig. 4.

1988 Arieticeras cf. algovianum (OpPEL). — SMITH, TiPPER, TAY-
Lor & Guex, Pl. 4, Fig. 10, 11.

1989 Arieticeras algovianum forme algovianum (OPPEL). —
MEISTER, Pl. 7, Fig. 12 with synonymy.

1989 Arieticeras algovianum forme retrosicosta (OPPEL). —
MEISTER, PI. 7, Fig. 10.

1989 Arieticeras algovianum forme almoetianum FuciNl. —
MEISTER, Pl 7, Fig. 11.

1991 Arieticeras gr. algovianum (OppEL). — BLAU & MEISTER, Pl.
6, Fig. 23; P1. 7, Fig. 1-18.

1991 Arieticeras almoetianum FuciNl morphotypo A, B FERRETTI,
Pl 12, Fig. 3 (), 4; P 13, Fig. 1, 2.

1991 Arieticeras gr. algovianum (OpPEL), BLAU & MEISTER, PL. 6,
Fig. 23; Pl. 7, Fig. 1-18.

? 1992 Arieticeras aff. algovianum (OppeL). — SmiTH & TIPPER,
Pl. 14, Fig. 1-7.

1993 Arieticeras gr. algovianum (OppEL). — MEISTER & BOHM,
Pl 9, Fig. 5, 7-10.

1993 Arieticeras ex. gr. algovianum (OpPEL). — JAKSCH, PL. 2,
Fig. 1.

1995 Arieticeras gr. algovianum (OppPEL). — DOMMERGUES, MEIS-
TER & Bonm, Pl. 10, Fig. 2, 3, 5-7.

? 1996 Arieticeras aff. algovianum (OppEL). — SMITH & TIPPER,
Pl 20, Fig. 11, 12.

1997 Arieticeras algovianum (OppeL). — CassEL, Pl. 15, Fig. 4.

1997 Arieticeras gr. algovianum (OppEL). — DOMMERGUES, MEIS-
TER & ScHIroLLL, Pl. 2, Fig. 6, 8, 9, 14.

1998 Arieticeras gr. algovianum (OPPEL). — GECzZY & MEISTER,
Pl. 14, Figs. 4-11; P1. 15, Figs. 1-3, 6.

2001 Arieticeras algovianum (OpPEL). — VENTURI & FERRI, P.
172, Fig. f.

The species sensu MEISTER (1989) includes several mor-
phologies like A. algovianum form retrosicosta (OPPEL), A.
algovianum form almoetianum (Fucin) and A. algovianum
(OppEL) s.s. The specimens from Vorarlberg show more
rigid ribs than A. algovianum (OppEL) s.s. They thus seem
to be closer to A. algovianum form almoetianum (Fucini)
(ibidem 1929-30, Pl. 8, Fig. 2, 3; Meister 1989, Pl. 7,
Fig. 11). The specimens always remain more compressed
than A. gr. bertrandi (KiLiaN) and belong without doubt
to OPPEL’s species.

Age and repartition: A. algovianum (OpPEL) s.1. character-
izes the Middle Domerian (Gibbosus Subzone) and has a
wide geographical distribution (southern part of the Eu-
roboreal Realm [France, Germany, Spain], the Tethyan
realm and the northern Pacific domain).

4. Biostatigraphical framework

Remark: This study is based mainly on material from the
collections of the Vorarlberger Naturschau, the natural
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history museum in Dornbirn. Except specimens collected
recently by the authors, the ammonites are not horizonted.
Thus the range chart shows the intervals of existence for
the individual taxa as known from the literature, espe-
cially for the long ranged species (e.g. Phylloceratoidea,
Lytoceratoidea).

Remark: For the use of the terms “horizon” or “level”, we
refer to MEISTER et al. (1994, p. 141) and BLAU & MEISTER
(2000, p. 3).

4.1. Sinemurian (fig. 20)

Lower Sinemurian

Besides some long range taxa, this period is represented
by Arietitidae [Metophioceras sp., Coroniceras sp., C.
(Arietites) aff. bisulcatus sensu VIALLI, C. (Arietites) (7)
sp., Euagassiceras sp., and Arnioceras gr. paucicostatum
sensu FErrerTi]. The precision remains at zone level.
The genus Metophioceras characterizes the base-middle
part of the Bucklandi Zone and the C. (Arietites) aff. bi-
sulcatus sensu VIALLI, C. (Arietites) (7) sp. most probably
its upper part.

The group Euagassiceras sp. and Arnioceras gr. paucicos-
tatum sensu FERRETTI point to the Semiscostatum Zone.
Following GUERIN FRANIATTE & MULLER (1984), the range
of Promicroceras perplanicosta crosses the boundary
Lower/Upper Sinemurian.

The ranges of Arnioceras gr. paucicostatum sensu FEr-
RETTI and Arnioceras rejectum are not well known and may
correspond to this period or still to the Upper Sinemurian
(Obtusum zone).

Upper Sinemurian

This period is better represented by ammonites than the
previous one.

In the Obtusum Zone, characteristic ammonites from
the base (Obtusum Subzone) seem to be missing. On the
contrary the Stellare Subzone is well represented by a set
of Asteroceras [ A. aff. acceleratum, A. gr. retusum sensu
SAccHI-ViaLLL A. gr. suevicum, A. aff. margarita, A. gr.
saltriensis and probably Epophioceras gr. landrioti (see
DoMMERGUES et al., 1994].

The Denotatus Subzone can be precisely recorded at
Horizon level (standard Horizon in BLAU & MEISTER,
2000). The Fowleri Horizon, the Denotatus Horizon
and the Glaber Horizon are each represented by their
index species.

The Oxynotum Zone is proven only by one O. oxynotum
associated with Calliphylloceras bicicolae.

The Raricostatum Zone is mostly represented by long
range taxa like Gleviceras gr. subguibalianum, G. aff.
boucaultianum sensu Pia, G. doris sensu Pia and Oxyno-



MEISTER, C. & FRrIEBE, J.G., Austroalpine Liassic Ammonites

ticeras aff. soemanni. Some Eoderoceras gr. armatum and
Epideroceras gr. lorioli characterize its upper part. A set of
Echioceratidae is correlated to the standard Horizons of the
Raricostatum Subzone: Echioceras gr. quenstedti (Quen-
stedti Horizon), Paltechioceras favrei (Favrei Horizon),
P gr. rothpletzi (Rothpletzi Horizon), P. charpentieri
(Charpentieri Horizon). The Macdonnelli Subzone is
characterized by Leptechioceras meigeni and the Aplana-
tum Subzone by Paltechioceras gr. tardecrescens.

The fauna of this unit is associated with some Phyllocera-
toidea and Lytoceratoidea.

4.2. Pliensbachian (fig. 21)

Carixian substage

Only poorly defined Eoderoceratidae, like Paramicrode-
roceras cf. hungaricum, seem to occur at the lower part
of the Jamesoni Zone, and they do not surely prove the
presence of the Taylori Subzone. From the Polymorphus/
Brevispina Subzone, on the other hand, a very significant
succession can be put in evidence with the classic associa-
tion of Platypleuroceras gr. brevispina, P. brevispinoides,
P. rotundum characteristic of the Brevispina Horizon and
with P. amplinatrix (Tenuilobus Horizon). The Jamesoni
Subzone is only represented by Uptonia jamesoni and U.
bronni (Jamesoni and Pettos Horizons). The genus
Tropidoceras may occur in this zone.

The first subzone of the Ibex Zone (Masseanum Subzone)
is well characterized by three species: Tropidoceras mas-
seanum, T. aff. stahli and T. erythraeum (Masseanum
Horizon). Tropidoceras rotundum appears in this horizon
and persists into the following subzone (Valdani Subzone).
This unit is characterized by the presence of Acanthopleu-
roceras maugenesti (Maugenesti Horizon), Tragophyl-
loceras undulatum and L. (Liparoceras) aff. striatum sensu
ScHRODER. No characteristic ammonites are recorded from
the Luridum Subzone. Notice the presence of 7. ibex, index
species of the zone.

Based on the faunal association given by Geczy (1976),
Metaderoceras aff. kondai seems to belong to the Ibex
Zone rather than the Jamesoni Zone.

In the Davoei Zone, the Maculatum Subzone is only
proved by the index species: Aegoceras maculatum
(Maculatum Horizon). The first Prodactylioceras
davoei occur near the top of the Capricornus Subzone
but they mainly characterize the Figulinum Subzone. L.
(Becheiceras) bechei, a long range species, starts to be
common from this last subzone onward.

Domerian Substage

All three subzone of the Margaritatus Zone are represented
in our material. The Stokesi Subzone is well character-
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ized (mainly in Loriins) by the index species: Amaltheus
stokesi, by F. (Matteiceras) monestieri and Fuciniceras
isseli-brevispiratum (Monestieri Horizon), by F. (Mat-
teiceras) nitescens (Nitescens Horizon) and Fuciniceras
celebratum (Celebratum Horizon). The Subnodosus
Subzone is only known by Fuciniceras cornacaldense and
finally the Gibbosus Subzone is represented by Arieticeras
algovianum (Algovianum Horizon).

Amaltheus margaritatus which appears in this zone persists
into the following Spinatum Zone. A characteristic taxon is
the genus Pleuroceras which is represented in Vorarlberg
by P. gr. solare (Solare Horizon).

5. Conclusion

The examination of the Liassic ammonite collection from
the Vorarlberg Naturschau completed with field investiga-
tions implies:

* Almost all the zones of the Sinemurian and Pliensbachian
can be characterized by ammonites. At this scale, no major
faunal gap in the fossil record can be observed.

* Although the Northern Calcareous Alps of Vorarlberg
(Upper Austroalpine Unit) are a part of the northern margin
of the Tethys, the faunas show paleogeographical affinities
to both the Tethyan and Euroboreal realms, respectively.
This underlines the key position of the Upper Austroalpine
Unit for biostratigraphical correlation between these two
realms.

* The relationships between ammonite associations, facies
(Fleckenmergel — Rotkalk) and paleogeographical faunal
affinities have in part been checked. Most of the Eurobo-
real faunas are recorded from the Fleckenmergel versus
Tethyan faunas from the Rotkalk. But several exceptions
occur for the Sinemurian-Pliensbachian period, mainly
during the Raricostatum and Margaritatus Zones.
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PLATE 1

Figs. 1-3: Phylloceras gr. frondosum-hebertinum (REYNES) — 1: Loriins Quarry, P171, 2: Spullersee — Goppelspitze,
P1527, 3: Auenfeld, P13259, Upper Sinemurian to Upper Pliensbachian

Fig. 4: Phylloceras cylindricum (SOwerBY) — Steinernes Meer, MHN, Lower Sinemurian

Figs. 5-7: Calliphylloceras bicicolae (MENEGHINI) — 5: Spullersee — Goppelspitze, P1552, 6: Loriins Quarry,
P421, 7: Loriins Quarry, niv. 7 (Upper Sinemurian, Oxynotum Zone), MHN, Upper Sinemurian to Upper

Pliensbachian

Figs. 8, 13, 14: Partschiceras gr. striatocostatum (MENEGHINI) — 8: Goppelspitze, 13: Schrocken - Auenfeld, P6713,
14: Rothorn, P13368, Upper Sinemurian to Upper Pliensbachian

Figs. 9, 11: Partschiceras retroplicatum (ROSENBERG) sensu Berront — 9, 11: Auenfeld, P7078, P13250, ?
Pliensbachian

Fig. 10: Calaiceras calais MENEGHINI — Loriins Quarry, P291, Upper Sinemurian to Upper Pliensbachian

Fig. 12: Partschiceras aff. retrofalcatum (STUR in GEYER) — Sonnenlagant, P1495, ? Uppermost Sinemurian
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PLATE 2
Figs. 1, 3, 5: Zetoceras zetes (d’ORBIGNY) — 1, 5: Loriins Quarry, P215, P284, 3: Weg zum Gehrengrat or Rothorn,
210-11, Upper Sinemurian to Upper Pliensbachian
Fig. 2: Zetoceras zetes var. oenotrium (Fucint) — Loriins Quarry, MHN, Lower to Upper Sinemurian

Figs. 4, 7: Partschiceras gr. striatocostatum (MENEGHINI) — 4: Loriins Quarry, niv. 100 (Lower Domerian, Stokesi
Subzone), MHN, 7: Loriins Quarry, P257, Upper Sinemurian to Upper Pliensbachian

Fig. 6: Juraphyllites libertus (GEMMELLARO) — Eingemauerte, P7124, Pliensbachian
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PLATE 3
Fig. 1: Juraphyllites gr. diopsis (GEMMELLARO) — Goppelspitze, P2662, Uppermost Sinemurian to Lowermost
Pliensbachian

Figs. 2, 3: Juraphyllites aff. limatus (RoSENBERG) — 2: Auenfeld, P13273, 3: Eingemauerte, 210-9, Lower Pliensbachian
(7 to Upper Pliensbachian

Figs. 4, 6-8: Juraphyllites aff. quadrii var. planulata (Fucizt) — Loriins Quarry, P172, P261, P255 (2 ex.), ? Uppermost
Sinemurian to Upper Pliensbachian

Fig. 5: J. (Harpophylloceras) eximius (HAUER) — Eingemauerte, P1335, Middle Pliensbachian to Upper
Pliensbachian

Fig. 9: Lytoceras gr. fuggeri GEYER — Loriins Quarry, P153, Upper Sinemurian

Fig. 10: Galaticeras gr. harpoceroides (GEMMELLARO) — Auenfeld, P13263, Upper Sinemurian to Lower
Pliensbachian

Fig. 11: Tragophylloceras ibex (QUENSTEDT) — Goppelspitze, P7050, Middle Pliensbachian (Ibex Zone)
Fig. 12: Ectocentrites sp. — Giglturm, Hettangian to the lowermost Upper Pliensbachian
Fig. 13: Lytoceras sp. — Spullersee, P376, Sinemurian to Toacian

Fig. 14: Lytoceras ovimontanum GEYER — Loriins Quarry, MHN, Upper Pliensbachian
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PLATE 4
Fig. 1: Lytoceras ovimontanum GEYER — Loriins Quarry, niv. 109, MHN, Middle to Upper Domerian, Subnodosus
to Apyrenum Subzones

Figs. 2, 5: Derolytoceras tortum (QUENSTEDT) — Auenfeld, P247, P7077, Upper Sinemurian (?) to Upper
Pliensbachian

Figs. 3, 4: Angulaticeras sp. — Eingemauerte, 210-4, 210-6, Upper Sinemurian
Fig. 6: Coroniceras sp. — Weg zum Gehrengrat, 210-11, Lower Sinemurian
Fig. 7: Euagassiceras ? sp. — Steinernes Meer, MHN, Lower Sinemurian

Figs. 8, 9: Coroniceras (Arietites) aff. bisulcatus (BRUGUIERE) sensu ViaLLl — 8: Weg zum Gehrengrat, 210-11, 9:
Formarinsee, 210-12, Lower Sinemurian (Bucklandi Zone)

Fig. 10: Metophioceras sp. — Rothorn, 210-11, Lower Sinemurian (Conybeari Zone)
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PLATE 5

Fig. 1: Coroniceras (Arietites) aff. bisulcatus (BRUGUIERE) sensu ViaLLi — Weg zum Gehrengrat, 210-11, Lower
Sinemurian (Bucklandi Zone)

Fig. 2: Arnioceras rejectum Fucint — Loriins Quarry, P1564, Upper Sinemurian (Obtusum Zone)

Fig. 3: Asteroceras gr. retusum (REYNES) sensu SACCHI-VIALLI & CANTALUPPI — Rothorn, P1583, Upper Sinemurian
(Obtusum Zone, Stellare Subzone)

Fig. 4: Arnioceras gr. paucicostum Fucini sensu FERRETTI — Steinernes Meer, P13406, Lower Sinemurian

Fig. 5: Asteroceras aff. margarita (PARoNA) — Unknown locality, P13411, Upper Sinemurian (Obtusum Zone, Stellare
Subzone)
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PLATE 6
Fig. 1: Asteroceras gr. saltriensis (PArRoNA) — Eingemauerte, P7225, Upper Sinemurian (Obtusum Zone, Stellare
Subzone)

Figs. 2, 4: Eparietites aff. denotatus (StmpsoN) juv. — 2: Unknown locality, P003, 4: Eingemauerte, 210-4, Upper
Sinemurian (Obtusum Zone, Denotatus Subzone)

Fig. 3: Eparietites glaber GUERIN-FRANIATTE — Loriins Quarry, niv. 7, MHN, Upper Sinemurian (Obtusum Zone,
Denotatus Subzone)
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PLATE 7

Figs. 1, 3: Asteroceras gr. saltriensis (PARONA) — 1, 3: Lortins Quarry, MHN, Upper Sinemurian (Obtusum Zone,
Stellare Subzone)

Fig. 2: Asteroceras aff. acceleratum Hyart — Rothorn, 210/4, Upper Sinemurian (Obtusum Zone)
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PLATE 8
Fig. 1: Asteroceras gr. saltriensis (PARONA) — Loriins Quarry, MHN, Upper Sinemurian (Obtusum Zone, Stellare
Subzone)

Fig. 2: Eparietites glaber GUERIN-FRANIATTE — Loriins Quarry, niv. 7a, MHN, Upper Sinemurian (Obtusum Zone,
Denotatus Subzone)
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PLATE 9

Fig. 1. Eparietites fowleri (Buckman) — Rothorn, 210-4, Upper Sinemurian (Obtusum Zone, Denotatus Subzone)

Fig. 2: Oxynoticeras aff. soemanni (DUMORTIER) — Biberacher Hiitte, P7165, Upper Sinemurian (Raricostatum
Zone)

Fig. 3: Eparietites glaber GUERIN-FRANIATTE — Rothorn, P410, Upper Sinemurian (Obtusum Zone, Denotatus
Subzone)

Fig. 4: Epophioceras gr. landrioti (’OrBIGNY) — Sarotlatal b. Brand, P393, Upper Sinemurian (Obtusum Zone,
Stellare Subzone)

Figs. 5, 7: Oxynoticeras gr. oxynotum (QUENSTEDT) — 5: Lorilins Quarry, niv. 13, MHN, 7: Loriins Quarry, P230,
Upper Sinemurian (Oxynotum Zone, Oxynotum Subzone)

Fig. 6: Gleviceras doris (REYNES) sensu Pia — Lortins Quarry, MHN, Upper Sinemurian (Raricostatum Zone)
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PLATE 10
Figs. 1, 2, 4: Gleviceras gr. subguibalianum (P1a) — 1, 2: Auenfeld, SA25, FS60, 4: Obere Sarotlaalpe, 210-4, Upper
Sinemurian (Raricostatum Zone)

Figs. 3, 5: Gleviceras aff. boucaultianum (DuMORTIER) sensu Pia — Eingemauerte, 210-4 (2 ex.), Upper Sinemurian
(Raricostatum Zone)

Figs. 6-8: Echioceras gr. quenstedti (SCHAFHAUTL) — 6, 7: Loriins Quarry, P281, P292, 8: Auenfeld, P13261, Upper
Sinemurian (Raricostatum Zone, Raricostatum Subzone)
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PLATE 11

Figs. 1, 2: Echioceras gr. quenstedti (SCHAFHAUTL) — 1: Loriins Quarry, P1813, 2: Eingemauerte, 210-11, Upper
Sinemurian (Raricostatum Zone, Raricostatum Subzone)

Figs. 3, 7, 8: Paltechioceras favrei (Huc) — 3: Obere Sarotlaalpe, P1613, 7, 8: Loriins Quarry, P382, P2347, Upper
Sinemurian (Raricostatum Zone, Raricostatum Subzone)

Figs. 4, 6: Paltechioceras charpentieri (SCHAFHAUTL) — 4: Oberzalim, P1497, 6: Auenfeld, P7075, Upper Sinemurian
(Raricostatum Zone, Macdonnelli Subzone)

Figs. 5, 9: Leptechioceras gr. meigeni (Huc) — 5, 9: Lorlins Quarry, LOx7/4, P229, Upper Sinemurian (Raricostatum
Zone, Macdonnelli Subzone)

Figs. 10, 11: Paltechioceras gr. tardecrescens (HAUER) — 10: Schrocken, P7080, 11: Goppelspitze, P13392, Upper
Sinemurian (Raricostatum Zone, Aplanatum Subzone)

Fig. 12: Paltechioceras gr. rothpletzi (Bose) — Rothorn, P2452, Upper Sinemurian (Raricostatum Zone, Raricostatum
Subzone)



MEISTER, C. & FRIEBE, J.G., Austroalpine Liassic Ammonites ...

PLATE 11

87



88 Beitrige zur Paldontologie, 28, Wien, 2003

PLATE 12

Figs. 1, 3, 6: Epideroceras gr. lorioli (Hug) — 1: Loriins Quarry, P1793, 3: Goppelspitze, P2311, 6: Auenfeld, P7098,
Upper Sinemurian (Raricostatum Zone)

Fig. 2: Microderoceras sp. — Loriins Quarry, MHN, Upper Sinemurian
Fig. 4: Eoderoceras gr. armatum (SOWERBY) — Auenfeld, FS40, Upper Sinemurian (Raricostatum Zone)

Fig. 5: Promicroceras perplanicosta (SpaTH) — Loriins Quarry, P190, Topmost Lower Sinemurian to lowermost
Upper Sinemurian

Fig. 7: Paramicroderoceras cf. hungaricum (Geczy) — Loriins Quarry, P2303, Lower Pliensbachian (Jamesoni
Zone)
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PLATE 13

Fig. 1: Microderoceras aff. gigas (QUENSTEDT) — Goppelspitze, P1554, Upper Sinemurian

Fig. 2: Metaderoceras gemmellaroi forma kondai (GEczy) — Auenfelder Alpe, P7107, Lower Pliensbachian (Ibex
Zone, Valdani Subzone)

Figs. 3, 4: Metaderoceras gemmellaroi (LEvl) — 3: Eingemauerte, 210-3, 4: Rothorn, P7149, Lower Pliensbachian
(Ibex Zone, Valdani Subzone)

Fig. 5: Prodactylioceras gr. davoei (SOWERBY) — Auenfeld, 211-7, Lower Pliensbachian (Davoei Zone)

Figs. 6, 7: Platypleuroceras rotundum (QUENSTEDT) — 6: Auenfelder Alpe, 211-7, 7: Eingemauerte, Lower Pliensbachian
(Jamesoni Zone, Brevispina/Polymorphus Subzone)
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PLATE 14
Figs. 1-3: Platypleuroceras gr. brevispina (SOWERBY) — 1: Auenfeld, P13260, 2: Goppelspitze, P1547, 3: Eingemauerte,
P7131, Lower Pliensbachian (Jamesoni Zone, Brevispina/Polymorphus Subzone)
Fig. 4: Uptonia bronni (RoEMER) — Schrocken, P6708, Lower Pliensbachian (Jamesoni Zone, Jamesoni Subzone)

Fig. 5: Platypleuroceras amplinatrix (QUENSTEDT) — Spullersee, P1561, Lower Pliensbachian (Jamesoni Zone,
Brevispina/Polymorphus Subzone)

Fig. 6: Platypleuroceras brevispinoides TUTCHER & TRUEMAN — Loriins Quarry, P2335, Lower Pliensbachian (Jamesoni
Zone, Brevispina/Polymorphus Subzone)

Fig. 7: Uptonia jamesoni (SowerBY) — Goppelspitze, P7797, Lower Pliensbachian (Jamesoni Zone, Jamesoni
Subzone)
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PLATE 15
Figs. 1, 6: Uptonia jamesoni (SOwerBY) — 1: Eingemauerte, P13355, 6: Auenfeld, P13268, Lower Pliensbachian
(Jamesoni Zone, Jamesoni Subzone)

Figs. 2, 4: Tropidoceras gr. masseanum (d’ORBIGNY) — 2, 4: Auenfeld, SA50 (2 ex.), Lower Pliensbachian (Ibex
Zone, Masseanum Subzone)

Fig. 3: Tropidoceras sp. — Auenfeld, P7105, Lower Pliensbachian (Jamesoni to Ibex Zones)

Figs. 5,7, 8: Tropidoceras rotundum (FUTTERER) — 5: Eingemauerte, P7127, 7: Auenfeld, P7083, 8: Unknown locality,
210-9, Lower Pliensbachian (Ibex Zone, Masseanum to Valdani Subzones)
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PLATE 16
Fig. 1: Tropidoceras aff. stahli (OprEL) — Spullersee, P2675, Lower Pliensbachian (Ibex Zone, Masseanum
Subzone)

Figs. 2, 3: Tropidoceras erythraeum (GEMMELLARO) — 2, 3: Auenfeld, P7084, P7076, Lower Pliensbachian (Ibex
Zone, Masseanum Subzone)

Fig. 4: Liparoceras (Becheiceras) bechei (SOWERBY) — Loriins Quarry, P419, Pliensbachian

Fig. 5: Acanthopleuroceras maugenesti (d’ORBIGNY) — Unknown locality, P2435, Lower Pliensbachian (Ibex Zone,
Valdani Subzone)

Fig. 6: Liparoceras (Liparoceras) aff. striatum (REINECKE) sensu SCHRODER — Eingemauerte, P7123, Lower
Pliensbachian (Ibex Zone)

Figs. 7, 8: Aegoceras maculatum (YounG & Birp) — 7: Untere Sarotlaalpe, P13372, 8: Spullersee, 211-2, Lower
Pliensbachian (Davoei Zone, Maculatum Subzone)

Figs. 9, 14: Amaltheus stokesi (SOWERBY) — 9: Auenfeld, P6707, 14: Loriins Quarry, niv. 100, MHN, Upper Pliensbachian
(Margaritatus Zone, Stokesi Subzone)

Figs. 10, 11: Pleuroceras gr. solare (PuiLLips) — 10, 11: Dalaaser Schiitz, P8668, P8666, Upper Pliensbachian (Spinatum
Zone, Apyrenum Subzone)

Fig. 12: F. (Matteiceras) geometricum (PHILLIPS) — Loriins Quarry, niv. 100, MHN, Upper Pliensbachian (Margaritatus
Zone, Stokesi Subzone)

Fig. 13: F. (Matteiceras) nitescens (YOUNG & BIRD) — Loriins Quarry, P1747, Upper Pliensbachian (Margaritatus
Zone, Stokesi Subzone)
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Fig. 1: Amaltheus stokesi (SowerBY) — Loriins Quarry, P2045, Upper Pliensbachian (Margaritatus Zone, Stokesi
Subzone)

Figs. 2-7: Fuciniceras gr. isseli (Fucin) - brevispiratum (Fucini) — 2, 3, 7: Loriins Quarry, niv. 100, , MHN (2 ex.),
P003, 4, 5: Loriins Quarry, P150, P6731, 6: Goppelspitze, P7046, Upper Pliensbachian (Margaritatus Zone,
Stokesi Subzone)

Fig. 8, 13, 14: Fuciniceras gr. celebratum (Fucint) — 8, 13, 14: Spullersee, 211-10, 210-3 (2 ex.), Upper Pliensbachian
(Margaritatus Zone, Stokesi Subzone)

Fig. 9, 10, 11, 15: Arieticeras gr. algovianum (OPPEL) — 9, 11: Auenfeld, P13280, P13275, 10, 15: Biberacher Hiitte,
210-12, Upper Pliensbachian (Margaritatus Zone, Gibbosus Subzone)

Fig. 12: Fuciniceras gr. cornacaldense (TauscH) — Goppelspitze, P8659, Upper Pliensbachian (Margaritatus Zone,
Subnodosus Subzone)
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